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BAERNEE  Type |l BEERMARE

Compensator Design - Peak Current-Mode Buck - Transconductance Amplifier
Enter parameters in shaded cells PCM1 Frequency Compensation Parameters
Version 2.0 Vin (V) 10 Error Amplifier - Single Pole Transconductance Amplifier
Revision date: 9 May 2010 Vout (V) 5 Reference Voltage Vref (V) 1.25 Modulator Error Amp
Load Current lout (A) 1 Bottom Feedback Divider Rfbb (Q) 1,250 D= 0.5000 Kfb = 0.2500
Switching Frequency Fsw (kHz) 250 Top Feedback Divider Rfbt (Q) 3,750 Rout = 5.00 Avm = 8.250
Current Sense Resistor Rs (mQ) 10.0 Modulator Scale Factor SFM (V/V) 1.00 Ri = 0.1000 khf = 1.010
Current Sense Gain A (V/V) 10 Modulator Gain Gm(mod) (A/V) 10.00 Vsl = 0.4000 wzea = 25,253
Slope Comp Multiplier SLM (V/V) 1 Modulator Crossover Fc(mod) (kHz) 3.18 Km = 25.00 whf = 2,550,505
Output Inductor L (uH) 5.0 Error Amp Zero (kHz) 4.02 Kd = 3.000 wbw = 62,831,853
Output Capacitor Cout (uF) 500 Target Loop Bandwidth Fc (kHz) 25.00 Av = 16.667 Slope Comp
Output Capacitor ESR (mQ) 1.0 Error Amplifier Aol (V/V) 1,000 wp = 1,200 Se= 100000
Error Amplifier gm (uA/V) 1,000 Error Amplifier UGB (MHz) 10.0 wz= 2,000,000 Sn= 100000
Error Amplifier Rea (kQ) 1,000 Error Amplifier Cbw (pF) 16 weC = 157,080 wn= 785,398
Q= 0.6366
Modulator Gain/Phase Control Loop Gain/Phase
Vcomp to Vout
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Compensator Design - Peak Current-Mode Buck - Voltage Amplifier

Enter parameters in shaded cells PCM1 Frequency Compensation Parameters
Version 2.0 Vin (V) 12 Error Amplifier - Single Pole Operational Amplifier
Revision date: 9 May 2010 Vout (V) 5 Modulator Error Amp
Load Current lout (A) 1 Reference Voltage Vref (V) 1.25 D= 0.4167 Kfb = 0.2500
Switching Frequency Fsw (kHz) 250 Bottom Feedback Divider Rfbb (Q) 1,250 Rout = 5.00 Rth = 937.5
Current Sense Resistor Rs (mQ) 10.0 Top Feedback Divider Rfbt (Q) 3,750 Ri = 0.1000 Avm = 8.000
Current Sense Gain A (V/V) 10 Vsl = 0.4000 khf = 1.008
Slope Comp Multiplier SLM (V/V) 1 Modulator Scale Factor SFM (V/V) 1.00 Km = 25.00 wzea = 27,778
Output Inductor L (uH) 5.0 Modulator Gain Gm(mod) (A/V) 10.00 Kd = 3.000 whf= 3,361,111
Output Capacitor Cout (uF) 500 Modulator Crossover Fc(mod) (kHz) 3.18 Av = 16.667 wbw = 62,831,853
Output Capacitor ESR (mQ) 1.0 wp = 1,200 Slope Comp
Error Amp Aol (V/V) 10,000 Error Amp Zero (kHz) 4.42 wz = 2,000,000 Se = 100000
Error Amp UGB (MHz) 10.0 Target Loop Bandwidth Fc (kHz) 25.00 we = 157,080 Sn = 140000
wn = 785,398
Q= 0.6366
Modulator Gain/Phase Control Loop Gain/Phase
Vcomp to Vout
40 0 100 ~ 150
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Compensator Design - Voltage-Mode Buck - Voltage Amplifier

Enter parameters in shaded cells
Version 2.1

Frequency Compensation Parameters

Error Amplifier - Single Pole Operational Amplifier

Revision date: 10 May 2010 Vin (V) 12 Input Voltage Feed-Forward Kff (V/V) 0.100 Modulator Error Amp
Vout (V) 1.8 Equivalent Ramp Voltage Vramp (V) 1.200 D= 0.1500 Kfb = 0.3333
Load Current lout (A) 10 Reference Voltage Vref (V) 0.600 Rout = 0.18 Rth = 1000.0
Switching Frequency Fsw (kHz) 500 Bottom Feedback Divider Rfbb (Q) 1,500 Km = 10.00 Avm = 1.069
Top Feedback Divider Rfbt (Q) 3,000 Gc = 1.054 khf = 1.014
Output Inductor L (uH) 1.0 wp = 44,721 wfz = 44,721
Output Capacitor Cout (uF) 500 Error Amp Aol (V/V) 3,300 wc = 471,239 wzea = 44,721
Output Capacitor ESR (mQ) 1.0 Error Amp UGB (MHz) 15.0 wz= 2,000,000 wfp= 2,000,000
wsw = 3,141,593 whf = 3,141,593
Modulator Scale Factor SFM (V/V) 1.00 Target Loop Bandwidth Fc (kHz) 75.00 wbw = 94,247,780
Modulator Gain/Phase Control Loop Gain/Phase
Vcomp to Vout
40 0 100 150
80 - 120
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Current-Mode Simplified Frequency Compensation
Peak Current-Mode Buck — Voltage Amplifier
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Figure 1. Current-mode buck switching model.
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Figure 2. Control-to-output gain and phase.
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