[htieund |\5146-Q1 DC-DC Controller Design Tool

I - input Box TERMS OF USE
Step 1: Operating Specifications
Input Voltage — Min, Viymin 40V
Input Voltage — Nom, Viypmom) 48V
Input Voltage — Max, Viymax) 60 V
Output Voltage, Vour 12V
Maximum Output Current, loyr 8A
Free-running Switching Frequency, Fgy 540 kHz
SYNC Frequency (if used), Fsw.sync 540 kHz
Frequency Set Resistor, Rer  18.7 kQ Vour J,:—/\M’_L‘ ’_L‘ Vin
1 20 0
Step 2: Filter Inductor L
Recommended Filter Inductance 6.3 pH EN/UVLO VIN
Inductance, Lg 47ph [ 5 = =1 7 L
Inductor DCR 15 mQ L '|:
Pk-to-Pk Ripple Current at Viy(om) AlL 3.6 Ajcpk
Inductor Ripple Current as a % of Max loyr 45 % Veur
- J
Step 3: Rps(on) OF Shunt-Based Current Limit LM5146-Q1
Shunt, Rg 4.4 mQ
| Required Current Limit Setpoint 8A i i
Current Limit Set Resistor, Ry 274 Q T T
Min Inductor Sat Current, I san 12.0 A
Power Loss in Rg at Full Load, Max Viy 0.18 W
Step 4: ; T 0
tep 4: Output Capacitance = GND
Output Voltage Ripple Specification 100 MV,
Minimum Ideal Output Capacitance 8 pF
Total Output Capacitance (Derated), Coyr 100 pF
Maximum Permitted ESR 28 mQ
Output Capacitor ESR 5 mQ
Resulting Output Voltage Ripple 20 MV
Output Capacitor Ripple Current 1.0 A (rms,
Step 5: Input Capacitance
Input Voltage Ripple Specification 500 MV
Minimum Ideal Input Capacitance 6 uF
Total Input Capacitance (Derated), Cjy 10 pF
Maximum Permitted ESR 22 mQ
Input Capacitor ESR 3 mQ
Resulting Input Voltage Ripple 310 MV — i ——
Input Capacitor Ripple Current 3.5 A (rms BOde PIOt Loop Gain LoopPhase
40 0
Step 6: Soft-start, UVLO
Soft-Start Time, tes ams 30 I~ Eo s P22
Soft-Start Capacitance, Csg 47 nF T~ 7\
Input Voltage UVLO Turn-On 14V P4 ‘\ \
Input Voltage UVLO Turn-Off 13V 20 e 45
UVLO Upper Resistor, Ryy; 100 kQ e \
UVLO Lower Resistor, Ry,  9.31 kQ P \ \
If the SYNC feature is not required, connect SYNCIN to GND ~ 10 1 P
or VCC for DCM or CCM operation, respectively % “ \\ -
z ! ~~ g
. . = 0 () 90 ®©
Step 7: Compensation Design 8 \ i £
LC Complex Pole Frequency 7.4 kHz : \
ESR Zero Frequency 318 kHz -10 =‘ P H N
Desired Crossover Frequency 63 kHz Pt s - It W Fpa
Appropriate Midband Gain 0.57 VIV 20 T=- “_.: ________ - = 135
Upper Feedback Resistor, Rgg, 18 kQ \\ Fesr \
Lower Feedback Resistor, Reg, 1.3 kQ Crossover Frequency =56 kHz \\ \
Actual Output Voltage, Voyr 11.877 V -30 i i i N \\
Phase Margin = 62° S N
Pole & Zero Placement Fz 5.2 kHz -40 I I I So 180
Baseline P/Z Frequencies: Fn 6.6 kHz 1 10 100 1000
Fps 318 kHz Frequency (kHz)
Fpo 270 kHz
Compensation Components
Calculated / Std Values Selected Actual P/Z Frequencies —
Ry, 103 10.2 13 kQ 3.7 kHz (Fz) Wide Input,
Co 3007 3300 3300 pF 7.2 kHz (Fz) Volmge
Ce, 59 56 47 pF 272 kHz (Fpy) s
R, 383 383 487 Q 264 kHz (Fp,) SnRrons
Cc; 1306 1200 1200 pF ** Specify Inductor Core Loss ** 0.4 W
Step 8: Efficiency D, VIN = VIN(nom) == Efficiency == = |nductor Copper & Core Loss
= =« High-Side MOSFET Loss eeeee Low-Side MOSFET Loss
High-Side MOSFET (Q) Specifications CSD19534Q5A 100 T T e e 3
On-State Resistance, Rpson) 13 mQ 94 !
Total Gate Charge, Qg 20 nC
Gate-Drain Charge, Qgp 3.2nC 95
Gate-Source Charge, Qgs 5.1 nC
Output Capacitance, Coss 300 pF
Gate Resistance, Rg 1.5Q 90 -
Transconductance, ggs 47 S
Gate-Source Threshold Voltage, Vgsw) 28V g E
Body Diode Forward Voltage, Vgpy 09V > 851 ;’
Thermal Resi: 0, 50 °C/W 2 2
2 -
o =
Low-Side MOSFET (Q,) Specifications BSC037N08NS5 E 80 1 g
2 w
On-State Resistance, Rps(on) 4.4 mQ 2
Total Gate Charge, Qg 50 nC 75 |
Output Charge, Qqss 65 nC
Output Capacitance, Coss 600 pF
Body Diode Forward Voltage, Vgp, 1V 70 4
Body Diode Recovery Charge, Qgg 55 nC
Thermal Resistance, 6, 50 °C/W
Antiparallel Schottky Diode (if applicable) 65 4
Schottky Diode Forward Voltage, Vsp oV °
hottky Diode Recovery Charge, Qgg, 0nC Load Current (A)




