LM5152-Q1 BOOST Controller Design Tool

TERMS OF USE
Rev1.0  April-2022
Step 1: Design Specifications
Minimum Input Supply Voltage , Vupeiy(min) s|v
Typical Input Supply Voltage, Vuppiy(uyp) 12|v
Maximum Input Supply Voltage , Vsyppy(ma) 30[v
Output Target Voltage, Vionp) 10|v
Maximum Output Current , lopof 4.00|A v, vV
Light load operation switching mode] DEM LOAD LOAD
Free Running Switching Frequency, Fy| 440|kHz Cvecc = 4.7uF
Free running Oscillator Set Resistor, Ry] 49.27|kQ
Output Power, Poy] 20.0[w Cout VOouT BIAS VCC
Boost Converter Duty Cycle Limit of LM5152 at Vsyppiyn) 88.0[% Chg = 100nF Ry
Ideal Duty Cycle at Vsyppugun| 50.0[% —,__ HB RT
- Fil Q = Css,
Step 2: Filter Inductor H HO LM51 52
Switching mode at Vsyppiymn)| ~ CCM VsuppLy S8
Desired Maximum Inductor Current Ripple Ratio} 66|%
Recommended Inductance (Ly_cacc) 1.275fuH r RS LM |_| SwW STATUS CHF
User Selection. Inductance, (Ly)| 1|uH Q
Max Inductor DCR, Rocgl 2.8|mQ LO
Peak inductor current, ILp 10.84|A COMP
Step 3: Current Sense Resistor Selection PGND MODE _RCOMP CCOMP
Peak Current Limit Margin| 20|%
Selected Peak Current limit(ILpy_select) 13.51|A VSUPPLY CSN AGND : c 470nF
Recommended current sense Resistor (Rs) 4.44|mQ VREF = n
Selected current sense Resistor (Rs) 4.44|mQ CSP VREF
Actual inductor peak current limit 13.51|A R
uvLoT
Step 4: Output Capacitor Selection uvLo SYNC/DITHER TRK R
Desired load step ripple voltage (Avgyr) 150{mVv RUVLOB VREFB
Load step at for the specified AV g7 (Algyr), 1|A
Minimum output capacitance 53.33|uF
Selected Output Capacitance (Coyr) 180|uF
Equivalent COUT ESR (Resg) 9|mQ
Step 6: Soft-Start Capacitor Selection
Suggested minimum soft-start capacitor (Css_yn) 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 (Vyyio_on)! 5.8|v
Desired voltage OFF (Vyyio_orr) 53[v Bode Plot VIN = 12 Vv ——Gain (dB) === Phase (deg)
Calculated top UVLO resistor value (Ryyr_carc) 36.82|kQ 20 180
Selected top UVLO resistor value (Ryyio1) 36.5|kQ
Bottom UVLO Resistor (Ryyios) 8.543[ka
Step 7: Loop Compensation 20 S seeealo %0
Voltage selected (Viy_yar)[12V - '~-~~~
v ‘\,\
Track pin voltage to set the output voltage (Vygy) 0.500|V = \‘\ i
~,
Minimum value for (Ryager min) 37.5|kQ 2, | | | | s, | 0 3
- 3 ~, “
Maximum value for (Rygerr max) 50.0/kQ 8 fogea S -E
- N,
Select a top VREF resistor between Rygeer min and Ryaeer_max (Rurerr) 35[kQ hA|
Calculated bottom feedback resistor (Rygers_calc) 35.01kQ ‘\\
Select a bottomresistor based on calculated balue(R ygers) 52.5|kQ 20 Y 90
K Al E
\\‘
Suggested bandwidth (Fco_caic) 19.9|kHz {da) o
Selected bandwidth (F co) 5|kHz N N
Calculated Selected -40 fp_ea 180
Reomp 10.4|kQ 4lka 10 100 1000 10000 100000 1000000
Ceome 6.6|nF 99| Frequency (Hz)
Ce 105|pF 275|pF
Efficiency / Power Loss Analyzer
r| VlN = 12 V e Eff == + <LSMOSFET === HSMOSFET === -RCS
Low-Side MOSFET Parameters (Q,) 100 0.3
On-State Resistance, Ros(on) 8.8|mQ
Total Gate Charge, Qq| 10[nC 95
Gate-Drain Charge, Qgp| 2.5|nC 0.25
Gate-Source Charge, Qgg| 4.5|nC %0 P
Gate Resistance, Rg| ola PP
Gate-Source Threshold Voltage, Vry| 1.7|v . =" 0.2
85 S —
S =" 3
High-Side MOSFET Parameters (Qy) F .- =
n < = = ..
On-State Resistance, (Ros(on) 8.8[ma o 80 _J--- 015 2
Total Gate Charge, (Qq) 10|nC § deeeT §
Gate-Drain Charge, (Qgp) 2.5|nC w7 Iy R = o1
Gate-Source Charge, (Qgs) 45|nC F===" i
Gate Resistance, (Rg) 2|0 70
Gate-Source Threshold Voltage, (Vry) 1.7|V — -— 0.05
Body Diode Reverse Recovery Charge (Qgg), 19|nC 65 — —
R
Body Diode Forward Voltage Drop (Vp_gp) 0.85|V e s i — o -
60 0
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