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Step 1: Design Specifications

Minimum Input Supply Voltage , VSUPPLY(min) 5 V

Typical Input Supply Voltage, VSUPPLY(typ) 12 V

Maximum Input Supply Voltage , VSUPPLY(max) 30 V

Output Target Voltage, VLOAD 10 V

Maximum Output Current , ILOAD 4.00 A

Light load operation switching mode DEM

Free Running Switching Frequency, FSW 440 kHz

Free running Oscillator Set Resistor, RT 49.27 kΩ

Output Power, POUT 40.0 W

Boost Converter Duty Cycle Limit of LM5152 at VSUPPLY(MIN) 88.0 %

Ideal Duty Cycle at VSUPPLY(MIN) 50.0 %

Step 2: Filter Inductor

Switching mode at VSUPPLY(min) CCM

Desired Maximum Inductor Current Ripple Ratio 66 %

Recommended Inductance (LM_CALC) 1.275 uH

User Selection. Inductance, (LM) 1 uH

Max Inductor DCR, RDCR 2.8 mΩ

Peak inductor current, ILPK 10.84 A

Step 3: Current Sense Resistor Selection

Peak Current Limit Margin 20 %

Selected Peak Current limit(ILPK_select) 13.51 A

Recommended current sense Resistor (RS) 4.44 mΩ

Selected current sense Resistor (RS) 4.44 mΩ

Actual inductor peak current limit 13.51 A

Step 4: Output Capacitor Selection

Desired load step ripple voltage (ΔvOUT) 150 mV

Load step at for the specified ΔVOUT (ΔIOUT) 1 A

Minimum output capacitance 53.33 uF

Selected Output Capacitance (COUT) 180 uF

Equivalent  COUT ESR (RESR) 9 mΩ

Step 6: Soft-Start Capacitor Selection

Suggested minimum soft-start capacitor (CSS_MIN) 9.00 nF

Desied soft-start time at minimum input voltage (TSS) 11 ms

Calculated soft-start capacitor (CSS) 440 nF

Step 5: UVLO Resistor Divider Selection

Desired voltage On (VUVLO_ON) 5.8 V

Desired voltage OFF (VUVLO_OFF) 5.3 V

Calculated top UVLO resistor value (RUVT_CALC) 36.82 kΩ

Selected top UVLO resistor value (RUVLOT) 36.5 kΩ

Bottom UVLO Resistor (RUVLOB) 8.543 kΩ

Step  7: Loop Compensation

Voltage selected (VIN_VAR) 12V

Track pin voltage to set the output voltage (VTRK) 0.500 V

Minimum value for (RVREFT_min) 37.5 kΩ

Maximum value for (RVREFT_max) 50.0 kΩ

Select a top VREF resistor between RVREFT_min and RVREFT_max (RVREFT) 35 kΩ

Calculated bottom feedback resistor (RVREFB_calc) 35.0 kΩ

Select a bottomresistor based on calculated balue(R VREFB) 52.5 kΩ

Suggested bandwidth (FCO_calc) 19.9 kHz

Selected bandwidth (FCO) 5 kHz

Calculated Selected

RCOMP 10.4 kΩ 4 kΩ

CCOMP 6.6 nF 9.9 nF

CHF 105 pF 275 pF

Efficiency / Power Loss Analyzer

Low-Side MOSFET Parameters (QL)

On-State Resistance, RDS(on) 8.8 mΩ

Total Gate Charge, QG 10 nC

Gate-Drain Charge, QGD 2.5 nC

Gate-Source Charge, QGS 4.5 nC

Gate Resistance, RG 0 Ω

Gate-Source Threshold Voltage, VTH 1.7 V

High-Side MOSFET Parameters (QH)

On-State Resistance, (RDS(on)) 8.8 mΩ

Total Gate Charge, (QG) 10 nC

Gate-Drain Charge, (QGD) 2.5 nC

Gate-Source Charge, (QGS) 4.5 nC

Gate Resistance, (RG) 2 Ω

Gate-Source Threshold Voltage, (VTH) 1.7 V

Body Diode Reverse Recovery Charge (QRR) 19 nC

Body Diode Forward Voltage Drop (VD_BD) 0.85 V
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