WIDE V,,; DC/DC Power Solutions
Reliable Power for Demanding Systems

Step 1: Operating Specifications
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Input Voltage - Min, Viymin 42 VvV
Input Voltage - Nom, Vixmom 12V
Input Voltage - Max, Viymax 24V
Output Voltage, Vour 5V
Full Load Output Current, loyrimax 6 A
Switching Frequency 400 kHz
Frequency Set Resistor, Ry 20 kQ
ISNS(+) ISNS(-)
Step 2: Filter Inductor vouT
Recommended Filter Inductance 1.4 pH
Inductance, L¢ 1.8 pH
Inductor DCR 10 mQ 4. A
Pk-to-Pk Ripple Current at Viximin, Aliy 1.0 Aok 1
Pk-to-Pk Ripple Current at Viumom, Al 4.1 Agor ﬂl_}%m X
Pk-to-Pk Ripple Current at Viymax, Alis 5.6 Aok
Al_as a % at Viyminy 13 % sSwW2
Al as a % at Viymom) 69 %
Al asa%atVime 94 % Cveem 4 x
g
1pF 1 LDRV2
Step 3: OCP, Sense Resistors, Slope Comp
Required locpmin) Setpoint at Viynom) 6 A
Recommended Sense Resistance ~ 14.2 mQ P
Sense Resistance, Rg 10 mQ < B
Peak Inductor Current, I ek~ 13.6 A soer=
Power Loss in Rs at Full Load (Max VIN) ~ 0.30 W 1 {1
Recommended SLOPE Capacitance 68 pF Cgoorz2 GND
SLOPE Capacitance, Cs ope 68 pF O.1uF
Vingniny 94 A
loutiyp) @t OCP Inception:  Vingom) 101 A
Vingmax) 10.8 A
Set Const Current Loop Setpoint (?) 5A
Output Leg Shunt Resistance, Res(ou 10 mQ
Step 4: Output Capacitor
Output Voltage Ripple Spec 50 MV
Minimum Output Capacitance ~ 53.6 pF
Output Capacitance, Coyr 100 pF
Maximum Permitted ESR 3.9 mQ
Output Capacitor ESR 2 mQ
Resulting Output Voltage Ripple (max) 39 MV
Output Capacitor RMS Current (max) 2.6 A(rms)
' Bode Plot, VIN = VIN(nom) Vinpom 12V &
Step 5: Input Capacitor 80 0
Tnput Voltage Ripple Spec 200 MVpep \
Minimum Input Capacitance 18.8 pF
Input Capacitance, Cy 44 pF 60
Maximum Permitted ESR 13.0 mQ ™~ §
Input Capacitor ESR 2 mQ "‘\
Resulting Input Voltage Ripple (max) 103 MVpipx 40 45
Input Capacitor RMS Current (max) 3.0 A(rms) N
\
N —
Step 6: Soft-start, Dither, UVLO @ 20 S, <
Soft-Start Time, tes 15 ms < Sl L %
Soft-Start Capacitance, Css 100 nF s ~ -~ ——— =
DITHEREnabled ¥ Modulating Frequency 10 kHz o 0 = =i 9 o
DITH Capacitance, Cd 3.9 nF g el g
Required Input Voltage UVLO On 4V 3 S 3
Input Voltage UVLO Off  3.25 V -20 = 3 66°
Upper UVLO Resistor, Ryy; 249 kQ AN \ pep
Lower UVLO Resistor, Ryy, ~ 93.1 kQ 40 Crcn‘sso‘ve‘r ‘Fn"e‘q‘\r‘ency =19.3 kHz A N \ 135
»
Step 7: Compensation Design Phase Margin = 66° ‘\ \\
Load Pole Frequency 3532 Hz -60
Cout ESR Zero Frequency 796 kHz
Boost RHP Zero Frequency 24 kHz \ F m
Desired Crossover Frequency 20 T KkHz -80 A -180
Error Amp Pole Frequency 1 Hz 1 10 100 1000 10000 100000 1000000
Upper Feedback Resistor, Reg 105 kQ Frequency (Hz)
Lower Feedback Resistor, Reg, 20 kQ
Compensation Components
Calculated / Std Values Selected Actual P/Z Frequencies
Rc 31 3.09 3 kQ 1 Hz (Fpea) Min COMP Voltage 0.24v
Cer 97 10 10 nF 5.3 kHz (Fzcoup) Max COMP Voltage 2.06V
Cc2 342 330 330 pF 149 kHz (Fecoup)
e Power Lo Analvze
Step 8: Efficiency Efficiency vs IOUT Plot v Vingrom) 12V :
Buck-Leg Power MOSFETSs (Q;, Q;) CSD18563Q5A Effici
Hi-side Low-side —_ iciency "
On-State Reslstancs, Rosee [RREANRET m0 N, Vin= V,N(nom) = = -Buck "Control” MOSFET Loss
== =|nductor Loss
Total Gate Charge, Qg 1 11 nC 100 1
Gate-Drain Charge, Qep 29 29 nC 90.3% 92.1%
Gate-Source Charge, Qqs 33 33 nC
Gate Resistance, Rs 1.5 1.5 0 1 —~ = i°°
Transconductance, Qgs 60 60 S -
Gate-Source Threshold Voltage, Vyy 4 4V 95 - 0.8
Body Diode Forward Voltage, Vgp 0.8 0.8 V - -
Body Diode Rev Recovery Charge, Qrg 63 nC 1 - -+ 0.7
Thermal Resistance, 8,3 50 50 °C/W = ' ,/ | E
<90 —— — 0.6 =
Boost-Leg Power MOSFETSs (Q;, Q;) CSD16321Q5 by jo— — — = 9,
Hi-side Low-side & -+ 059
On-State Resistance, Rps(on) 1.9 1.9 mQ Q ]
Total Gate Charge, @z~ 22 22 nC Hes 04 2
Gate-Drain Charge, Qgp 25 25 nC [=)
Gate-Source Charge, Qgs 4 4 nC o
Gate Resistance, Rg 1.5 15 Q 1 4 0.3
Transconductance, ggs 150 150 S
Gate-Source Threshold Voltage, Vry, 2 2v 80 0.2
Body Diode Forward Voltage, Vgp 0.8 0.8 V
Body Diode Rev Recovery Charge, Qgg 33 nC ] A + 0.1
Thermal Resistance, 8, 50 50 °C/W oo oo = ==
75 o
External Schottky Diode (if applicable) Buck Leg Boost Leg o 1.2 24 3.6 4.8 6
Schottky Fwd Voltage, V 0 (URY
Schottky Rev Rs{:ovsry cna?gs, 5::::: 0 0 nC Load Current (A)




