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Step 1: Operating Specifications
Input Voltage — Min, Vsyee, v(min)
Input Voltage - Typ, Vsuppiviwm
Input Voltage — Max, Vsyper vimax
Regulation Target in CV, Vi ono
Regulation Target in CC/ Full load current in CV, | oap
Switching Frequency, fgy
Switching Mode
Device PIN
Frequency Set Resistor, Rgr

Step 2: Current Sense Resistor
Required Peak Inductor C/L Setpoint at Vsyppyyvamax: lpeakct
Recommended Maximum Sense Resistance
Selected Sense Resistance, Rg
Power Loss at C/L, Pgs

Step 3: Buck Inductor
Recommended Inductance for 40% Pk-Pk Ripple Current at Veypptyin
Minimum Inductance
Selected Buck Inductance, Loyt
Peak Inductor Current at Vsyppyvimax @nd Full Load (CV mode)
Peak Inductor Current Limit ey at VsuppLyiman
Switching Skip at Vsyppy vimax
Dropout Mode Operation at VeepLy(mn

Step 4: Cycce, Caoor: Cuins Regoop. Tssev
VCC Capacitor, Cyec
Boot Capacitor, Cgoor
VIN pin Capacitor, Cyy
Power Good Pull-up Resistor, Rpgoon
Internal Soft-start Time in CV mode, Tsscy

Step 5: Enable, UVLO
Desired Start-up Voltage
Upper Enable Resistor for UVLO, Reyy
Lower Enable Resistor for UVLO, Reyg
Estimated Shutdown Voltage

Step 6: Output Capacitors
Desired Undershoot during 50% Load Transient in FPWM (CV mode)
Desired Crossover Frequency, fcrossidesirear (CV mode)
Minimum Derated Output Capacitance

Rated Output Capacitance (Bulk/SuperCap), Coure
Derating Factor (Bulk/SuperCap)

Derated Output Capacitance (Bulk/SuperCap)
Effective Capacitor ESR (Bulk/SuperCap), Resgs

Rated Output Capacitance (Ceramic Capacitor/Local Coyr), Coyrne
Derating Factor (Ceramic Capacitor)

Derated Output Capacitance (Ceramic Capacitor)

Effective Capacitor ESR (Ceramic Capacitor), Resgur

Derated Output Capacitance (Total)

Estimated Output Voltage Ripple at Vypp,uy(man (CV mode)

Estimated Overshoot (when switching stops at full-load to no-load) (CV mode)
Estimated Undershoot (during no-load to full-load transition in FPWM) (CV mode)

Step 7: Feedback Resistors (CV mode)
Upper Feedback Resistance, Regr
Lower Standard Feedback Resistance, Regg.
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Step 8: Loop Compensation Design (CV mode)

Load Pole Frequency, f,p
ESR Zero Frequency, fesez

Desired Maximum Rcowe

Desired Minimum Ceoyp

Desired Cye

Desired Compensation Zero Frequency
Desired Compensation Pole Frequency

Selected Reowe

Selected Coop

Selected Cye

Selected Compensation Zero Frequency, feoupz
Selected Compensation Pole Frequency, feoupe

Selected Feedforward Capacitance, Cee
Selected Feedforward Resistance, Ry
Selected Cgr Zero Frequency, feeez

Step 9: ISET Components (CC mode)
Desired ISET Voltage, Viser
ISET Resistor, Riser
Selected ISET Capacitor, Ciser
Current Regulation Soft-start Time, Tsscc

0.4
149

43.84
13
24
2.80
153

5.90
12.00

225
576

1000
1061

1.80
OPEN or 120
100
10.0

Step 10: Loop Compensation Design (CC mode)

Desired Ryyoy

Desired Minimum Cyyon
Desired Ryyonse

Desired IMON Pole Frequency
Desired IMON Zero Frequency

Selected Ryon
Selected Cyyon

Selected Ryonsr

Selected IMON Pole Frequency, fyone
Selected IMON Zero Frequency, fiuonz

Step 11: Efficiency
Inductor
Inductor DCR at 25°C, Rpcr
Estimated Inductor Core Loss at Vsyppiyiw
MOSFETs High-side

On-State Resistance at 25°C, Ros(on) 0.5
Total Gate Charge, Qg 1
Gate-Drain Charge, Qcp 3
Gate-Source Charge, Qgs 5
Output Charge, Qoss
Output Capacitance, Coss 150
Gate Resistance, Rg 1.0
Transconductance, ggs 52
Gate-Source Threshold Voltage, Vry 3.1
Body Diode Forward Voltage, Vg 0.8
Body Diode Rev Recovery Charge, Qg
Thermal Resistance, 6, 62

External Schottky Diode (if applicable)
Schottky Fwd Voltage, Vewpscn
Schottky Rev Recovery Charge, Qgpscn

Step 12: IC Power Loss
External BIAS from Voap
Ambient Temperature (T»)
Estimated IC Power Dissipation, P,
Estimated Junction Temperature (€T5)
MOSFET driving current

Step 13: Input Capacitors
Input Voltage Ripple Spec
Minimum Derated Input Capacitance, Cy
Maximum Input Capacitor RMS Current
Maximum Input Capacitor ESR

17.14
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