
About xx = Input Box

Step 1: Operating Specifications
Input Voltage – Min, VSUPPLY(min) 23.0 V

Input Voltage – Typ, VSUPPLY(typ) 24.0 V

Input Voltage – Max, VSUPPLY(max) 24.0 V

Regulation Target in CV, VLOAD 23.5 V

Regulation Target in CC / Full load current in CV, ILOAD 10.0 A

Switching Frequency, fSW 470.0 kHz
Switching Mode FPWM

Device P/N LM5190(-Q1)

Frequency Set Resistor, RRT 49.9 kΩ

Step 2: Current Sense Resistor

Required Peak Inductor C/L Setpoint at VSUPPLY(MAX), IPEAKCL 12.0 Apk

Recommended Maximum Sense Resistance 4.5 mΩ

Selected Sense Resistance, RS 4.0 mΩ

Power Loss at C/L, PRS 0.58 W

Step 3: Buck Inductor
Recommended Inductance for 40% Pk-Pk Ripple Current at VSUPPLY(typ) 0.26 µH

Minimum Inductance -0.16 µH

 Selected Buck Inductance, LOUT 3.30 µH

Peak Inductor Current at VSUPPLY(max) and Full Load (CV mode) 10.2 Apk

Peak Inductor Current Limit(max) at VSUPPLY(max) 16.5 Apk

Switching Skip at VSUPPLY(max) doesn't happen

Dropout Mode Operation at VSUPPLY(min) can happen

Step 4: CVCC, CBOOT, CVIN, RPGOOD, TSSCV

VCC Capacitor, CVCC 2.2 µF

Boot Capacitor, CBOOT 100 nF

VIN pin Capacitor, CVIN 220 nF

Power Good Pull-up Resistor, RPGOOD 100 kΩ

Internal Soft-start Time in CV mode, TSSCV 2.75 ms

Step 5: Enable, UVLO 
Desired Start-up Voltage 4.0 V

Upper Enable Resistor for UVLO, RENT 100.0 kΩ

Lower Enable Resistor for UVLO, RENB 35.59 kΩ

Estimated Shutdown Voltage 3.6 V

Step 6: Output Capacitors
Desired Undershoot during 50% Load Transient in FPWM (CV mode) 6.0 %

Desired Crossover Frequency, fCROSS(desired) (CV mode) 28.0 kHz

Minimum Derated Output Capacitance 20.2 µF

  Rated Output Capacitance (Bulk/SuperCap), COUTB 424 µF
Derating Factor (Bulk/SuperCap) 0.5

Derated Output Capacitance (Bulk/SuperCap) 212.0 µF

Effective Capacitor ESR (Bulk/SuperCap), RESRB 5 mΩ

  Rated Output Capacitance (Ceramic Capacitor/Local COUT), COUTHF 0.1 µF
Derating Factor (Ceramic Capacitor) 0.7

Derated Output Capacitance (Ceramic Capacitor) 0.1 µF

Effective Capacitor ESR (Ceramic Capacitor), RESRHF 1 mΩ

Derated Output Capacitance (Total) 212.1 µF

Estimated Output Voltage Ripple at VSUPPLUY(max) (CV mode) 0.1 mVpk-pk

Estimated Overshoot (when switching stops at full-load to no-load) (CV mode) 0.1 %

Estimated Undershoot (during no-load to full-load transition in FPWM) (CV mode) 7.5 %

Step 7: Feedback Resistors (CV mode)
Upper Feedback Resistance, RFBT 150.0 kΩ

Lower Standard Feedback Resistance, RFBB 5.29 kΩ
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Step 8:  Loop Compensation Design (CV mode)
Load Pole Frequency, fLP 0.4 kHz

ESR Zero Frequency, fESRZ 149 kHz

Desired Maximum RCOMP 43.84 kΩ

Desired Minimum CCOMP 1.3 nF

Desired CHF 24 pF

Desired Compensation Zero Frequency 2.80 kHz

Desired Compensation Pole Frequency 153 kHz

Selected RCOMP 5.90 kΩ

Selected CCOMP 12.00 nF

Selected CHF 47 pF

 Selected Compensation Zero Frequency, fCOMPZ 2.25 kHz

Selected Compensation Pole Frequency,  fCOMPP 576 kHz

Selected Feedforward Capacitance, CFF 1 pF

Selected Feedforward Resistance, RFF 1000 kΩ

Selected CFF Zero Frequency, fCFFZ 1061 kHz

Step 9: ISET Components (CC mode)

Desired ISET Voltage, VISET 1.80 V

ISET Resistor, RISET OPEN or 120 kΩ

Selected ISET Capacitor, CISET 100 nF

Current Regulation Soft-start Time, TSSCC 10.0 ms

Step 10:  Loop Compensation Design (CC mode)
Desired RIMON 17.14 kΩ

Desired Minimum CIMON 29.07 nF

Desired RIMONHF 36.46 Ω

Desired IMON Pole Frequency 0.3 kHz

 Desired IMON Zero Frequency 150 kHz

Selected RIMON 26.10 kΩ

Selected CIMON 10.00 nF

Selected RIMONHF 0.000 Ω

Selected IMON Pole Frequency,  fIMONP 0.6 kHz

 Selected IMON Zero Frequency, fIMONZ >2000 kHz

Step 11: Efficiency
Inductor

Inductor DCR at 25°C, RDCR 3.9 mΩ

Estimated Inductor Core Loss at VSUPPLY(typ) 1.6 W

MOSFETs High-side Low-side

On-State Resistance at 25°C, RDS(on) 0.5 0.5 mΩ

Total Gate Charge, QG 11 11 nC

Gate-Drain Charge, QGD 3 3 nC

Gate-Source Charge, QGS 5 5 nC

Output Charge, QOSS 7 nC

Output Capacitance, COSS 150 150 pF

Gate Resistance, RG 1.0 1.0 Ω

Transconductance, gFS 52 52 S

Gate-Source Threshold Voltage, VTH 3.1 3.1 V

Body Diode Forward Voltage, VBD 0.8 0.8 V

Body Diode Rev Recovery Charge, QRR 41 nC

Thermal Resistance, θJA 62 62 °C/W
External Schottky Diode (if applicable) Low-side

Schottky Fwd Voltage, VFWDsch 0.0 V

Schottky Rev Recovery Charge, QRRsch 0 nC

Step 12: IC Power Loss
External BIAS from VLOAD Yes

Ambient Temperature (TA) 100 °C

Estimated IC Power Dissipation, PIC 0.25 W

Estimated Junction Temperature (eTJ) 111.0 °C

MOSFET driving current 10.34 mA

Step 13: Input Capacitors
Input Voltage Ripple Spec 50 mVpk-pk

Minimum Derated Input Capacitance, CIN 106.4 µF

Maximum Input Capacitor RMS Current 5.0 A(rms)

Maximum Input Capacitor ESR 5 mΩ
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