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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

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2610QMRER Tape & Reel 4000 2610Q 10 EMSOP-10
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted®
DESCRIPTION MIN MAX | UNIT
VIN, EN -0.3 65 \Y
BOOT -0.3 72 \Y
SwW -1 65 \Y
SW, 10-ns transient -5 65 \Y
BOOT-SW -0.3 6 Y,
COMP, FB, RT/CLK, SS, PWRGD 0.3 6 v Figure 1. 10-Lead Plastic EMSOP
Operating junction temperature TJ® -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 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 operation above the specified maximum operating junction temperature will

reduce lifetime.

PIN FUNCTIONS

NAME NO. PIN FUNCTION
BOOT 1 Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor
from BOOT pin to SW pin. Bootstrap capacitor is charged when SW voltage is low.
VIN > Input supply voltage. Connect a local bypass capacitor from VIN pin
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Inverting input of the trans-conductance error amplifier. The tap of external feedback

FB 7 resistor divider from the output to GND sets the output voltage. The device regulates
FB voltage to the internal reference value of 0.8V typical.

COMP 8 Error amplifier output. Connect to frequency loop compensation network.

GND 9 Ground

SwW 10 Regulator switching output. Connect SW to an external power inductor

Thermal Heat dissipation path of die. Electrically connection to GND pin. Must be connected to

11 : o
Pad ground plane on PCB for proper operation and optimized thermal performance.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 3.8 60 \
Vour Output voltage range 0.8 57 V
T, Operating junction temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014
o . -2 +2 kv
specification, all pins®
VEesp
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ELECTRICAL CHARACTERISTICS
Vin=24V, 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 3.8 60 \%
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Vour Feedback overvoltage with respectto | Vrs/Vrer rising 110 %
reference voltage Vee/Vrer falling 105 %
VBooTtuv BOOT-SW Rising 2.5 \%
reference voltage Hysteresis 230 mv
Tsp Thermal shutdown threshold* Ty rising 172 °C
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TYPICAL CHARACTERISTICS

Figure 2. Efficiency vs Loal Figure 3. Efficiency vs Load Current, Vin=24V

Figure 4. Load Regulation, Vin=24V, Vout=3.3V Figure 5. Current Limit VS Temperature

Figure 6. Switching Frequency VS Temperature Figure 7. Switching Frequency vs RT Resistor

6 For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2610Q



http://www.silicontent.com/

SCT2610Q


http://www.silicontent.com/

SCT2610Q

8 For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved


http://www.silicontent.com/

SCT2610Q

0.875 —
= 1
1 3.125 @
- 1 %105
B —-105+ ;, 4 2)

where
. Viise IS rising threshold of Vin UVLO
o Viail is falling threshold of Vin UVLO

VIN I
1uA 3uA
R1 ¢

]

R2 1.2v
/1.05V

Figure

For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 9

Product Folder Links: SCT2610Q


http://www.silicontent.com/

SCT2610Q

100000

=T ) ®)

where, fsw is switching clock frequency
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APPLICATION INFORMATION

Typical Application

L BOOT SW
VIN GND
J_ SCT2610
_'|_ — | EN COMP
FB
é— RT/CLK

-

! +

Figure 11. SCT2610Q Design Example, 3.3V Output with Programmable UVLO

Design Parameters

Design Parameters

Example Value

Input Voltage 24V Normal 4.5V to 60V
Output Voltage 3.3V

Maximum Output Current 1.5A

Switching Frequency 500 KHz

Output voltage ripple (peak to peak) 16.5mV

Transient Response 0.375A to 1.125A load step | AVout = 100mV

Start Input Voltage (rising VIN) 5.73V

Stop Input Voltage (falling VIN) 4.045V
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Output Voltage

The output voltage is set by an external resistor divider
R5 and R6 in typical application schematic.
Recommended R6 resistance is 10.2KQ. Use equation
7 to calculate R5.

s=(——-1) ¢ (
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Inductor Selection
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affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a lower
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When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC
bias voltage across a capacitor increasing.

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be
calculated using Equation 18 and t
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Application Waveforms

Vin=24V, Vout=3.3V, unless otherwise noted
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Figure 13. Power down(lload=1.5A)
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Figure 14.EN toggle (lload=1.5A) Figure 15. EN toggle (lload=20mA)
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Figure 16. Over Current Protection(1A to hard short) Figure 17. Over Current Release (hard short to 1A)
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Application Waveforms(continued)

Vin=24V, Vout=3.3V, unless otherwise noted

Figure 18. Load Transient (0.15A-1.35A, 1.6A/us) Figure 19. Load Transient (0.
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Layout Guideline

Proper PCB layout is a critical for SCT2610Q’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 over heat area.

2. Place alow 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 8mil 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. The RT/CLK terminal is sensitive to noise so the RT resistor should be located as close as possible to the IC
and routed with minimal lengths of trace.

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

9. Route BOOT capacitor trace on the other layer than top layer to provide wide path for topside ground.
10. For achieving better thermal performance, a four-layer layout is strongly recommended.

Figure 19. PCB Layout Example
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PACKAGE INFORMATION

MSOP10/PP Package Outline Dimensions

Symbol _Dimensions in Millimeters _ Dimensions in Inches
Min. Max. Min. Max.
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.180 0.280 0.007 0.011
c 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122
D1 1.700 1.900 0.067 0.075
e 0.50(BSC) 0.020(BSC)
E 2.900 3.100 0.114 0.122
E1l 4.750 5.050 0.187 0.199
E2 1.450 1.650 0.057 0.065
L 0.400 0.800 0.016 0.028
0 0 6 (0} 6°
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