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-= Input Box

TERMS OF USE

LM(2)5148/-Q1 Synchronous Buck Controller Design Tool

Step 1: Operating Specifications LM5148
Input Voltage — Min, V ymin 45V
Input Voltage — Nom, Vixnom) 48V : Vin O ®
Input Voltage — Max, Vinmax) 50 V 45V...50V J_ L Cn
Output Voltage, Vour 24V Cuin Cvec Four
Full Load Output Current, loyt 16 A Ruv1 22nF VIN VCC 2.2uF M
Switching Frequency, Fgy 400 kHz 200kQ = = =
B T
Frequency Set Resistor, Ry 54.9 kQ ¢8O0 Cgoot 24
Ambient Temperature, T, 25 °C R =l 0.1pF e Qi Rs M
|_
w2 <« P HO Lo omQ 16A
] 4.53kQ Vour
Step 2: Current Sense Resistor —»] PFM/SYNC sSW 6.8uH c
Required locp Setpoint at le(nom) 10 A Vour ||<. Qo o
3uF
Recommended Shunt Resistance 4.9 mQ LM5148 L - g
Shunt Resistance, Rg 2 mQ Rra1 —
Min Inductor Sat Current, I, osaT 30.0 A 78.7kQ PGND *
Max Power Loss in Shunt 1.56 W R FB =
ViNmin) 279 A FB2 ISNS+
louTyp) @t OCP Inception:  Viymom) 27.8 A 2.74kQ VOuUT
V
IN(max) 27.7 A VCCX onnect to 5V rail
EXTCOMP (or tie to GND if not used)
R
Step 3: Buck Inductance i :Egp RT CNFG AGND VDDA T
Inductance for Ideal Slope Comp 5.28 uH ' Cre L ==
Inductance, Lo 6.8 pH Ccomp 10pF Ry RenFe Cvboa
Inductor DCR 8.9 mQ 4.7nF T 54.9kQ 41.2kQ 0.1uF
Al as a % at Viymom) 28 %
Estimate Core Loss at Viynom) 0.2 W
Step 4: Output Capacitors
Output Voltage Ripple Spec 100 mVpg=pk
Minimum Output Capacitance 13.9 pF Wide Input
Output Capacitance (derated), Coyr 43 uF Voltage
Maximum Permitted ESR 21 mQ
Output Capacitor ESR 1 mQ s Thxas
Resulting Output Voltage Ripple (max) 33 MVpypk INSTRUMENTS
Output Capacitor RMS Current (max) 1.33 Arus
Step 5: Input Capacitors
Input Voltage Ripple Spec 400 mVpypk
Minimum Input Capacitance 25 uF
Input Capacitance (derated), C\y 430 uF — ..
Maximum Permitted ESR ~ 20.6 mQ Bode Plot, V, = \,IN(nom)Phase margin is LOW, recompensate
Input Capacitor ESR 1 mQ -45
Resulting Input Voltage Ripple (max) 42 mVpy.pk \
Input Capacitor RMS Current (max) 8.0 Arus \
\\\
Step 6: Precision Enable, DRSS, FPWM / PFM ~\
» G
UVLO Divider W | DRSSEnabled W | |[FPWM W N =" TTESS .
I . . \< o
Input Voltage UVLO Turn On 45V e cccccn===" i NE Fzcomp . -90
Input Voltage UVLO Turn Off 43V \s\l-z,f,f’om S =
Upper Enable Resistor, Ryy1 200 kQ )‘.\ \\. 18° @
Lower Enable Resistor, Ry 4.5 kQ \~‘~. \\ g
Configuration Resistor, Reneg 41.2 kQ \ \ f
* Tie PFM to GND ~NGN o
\ S
: i i External C tic w N\ —!
Step 7: Compensation Design | External Compensatic — -135
Load Pole Frequency 3334 Hz \ D
ESR Zero Frequency 3701 kHz \ : E
Desired Crossover Frequency 40 'kHz \l '\ PComp
Error Amp Pole Frequency 0.53 Hz : N\
Upper Feedback Resistor 78.7 kQ Crossover frequency = 95kHz \
Lower Feedback Resistor 2.74 kKQ Phase margin = 18° \ \
Actual Output Voltage Setpoint  23.778 V -40 | L L \ \ -180
. 10 100 1000 10000 100000 1000000
Compensation Components
Calculated / Std Values Std Values Actual P/Z Frequencies Frequency (Hz)
Rc1 54 5.36 17.4 kQ 0.5 Hz (FPEA)
Cc1 7.4 6.8 4.7 nF 1.9 kHz (FZCOMP)
CCZ 115 120 10 pF 219 kHz (FPCOMP)
Efficiency / Power Loss Analyzer
Step 8: Efficiency \V, \V, Efficiency
—_— = = = Control MOSFET Loss
J
.;ZW'ZI;TOSFETS e " 'N IN(nom e= e=|nductor Loss
High-side Low-side 100 ! L 97.9% i ! 97.4% L S
On-State Resistance, Rpgon) 2.6 8.8 mQ . | . . ’ ’41-
Total Gate Charge, Qg 26 9 nC e : : : ; o” T 45
Gate-Drain Charge, Qgp 6.7 2nC 95 H H H H & - H
Gate-Source Charge, Qgs 8.8 4.5 nC | . . . H > & ” — 4
Output Charge, Qoss 30 nC : : I P ” I
Output Capacitance, Cqss 808 640 pF 920 i i i P > i i__ 3.5
Gate Resistance, Rg 1.6 1.2 Q —_ : : : P ! ! —
Transconductance, ggs 116 82 S g\i : : | - : /'__ 3 ;
Gate-Source Threshold Voltage, Vr 2.3 2V =85 : - vi’ - - »
! " 4 1 1 / 1 (/2]
Body Diode Forward Voltage, Vgp 0.8 09V g : : & I I I o
Body Diode Rev Recovery Charge, Qgg 19 nC D 1 H | Y ! : & 2.5 9
Thermal Resistance, 0, 50 41 °C/W t°=80 | | - | | 7’ | E
Lo | P | L < T2 =
External Schottky Diode (if applicable) 7 H > H H o+ H o
! - ! ! ~ | o o.
Schottky Fwd Voltage, Vewpsch oV 75 i L i i 4 1 _e® -+ 1.8
Schottky Rev Recovery Charge, Qrrscn 0 nC - g : H - - H Y " H
i P : : ll < 1 P :
A : - | PTTE T
[ )
70 r 4 i i— - o 4I °® - i i
/, : -— = - ,.0000°'.. I I +— 0.5
Step 9: IC Power Loss i I — ‘—...,...--...i.... i i i
VCCX Connectec ¥ | IC Power Dissipation 0.07 W 65 eleeccccccecccce hd + °e° ! i i i i 0
IC Junction Temperature (estimate) 27.4 °C (0] 3.2 6.4 9.6 12.8 16

Load Current (A)
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