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Abstract

In this paper, a novel approach to using Subcircuit of Pspice in designing feedback for DC-DC converter systems is
proposed. Proposed new approach, the feedback design procedures which are based on small signal modeling are
programmed as a subcircuit in Pspice. For this purpose, Analog Behavioral Modeling (ABM) is used. By using the
subcircuit, the component values of the error compensation amplifier can be easily obtained by means of Pspice DC
analysis. The methodology of development is presented in detail and application examples demonstrated the effectiveness
of the proposed approach in designing feedbacks for DC-DC converters. The converter with PWM method used continuous
current mode and calculated buck converter control signal with average and linear current technique. To decide pole and
zero K-method was adapted and this kind of design procedure took stable function.
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Fig. 2. Type-3 error compensation amplifier
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R=0 PBOOST G fr—
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Subcircuit netlist:

.Subckt Type3-comp Aco C1 C2 C3 k Pboost Pco R1 R2
Rbias wi wpl2 wzl2 PARAMS:

+Vg={Vg} Resr={Resr} R3={R3} Vo={Vo} Vp={Vp}
Vref={Vref} L={L} Fco={Fco} PM={PM} C={C} R={R}
.PARAM C2={C3*((wp12/wz12)-1)} w={2+pi*Fco}
+R1={R3/(k-1)} C3={wz12/(wi*R3*wp12)}
+magl={SQRT((1+(w*w)/(wzesr*wzesr)))}
+R2={1/(wz12+C2)} Pboost={PM-90-Pco} wi={w/(Aco*k)}
+wz12={w/sqrt(k)} Rbias={Vref+*R3/(Vo-Vref)}
+k={(Tan{((Pboost/4)+ 45)*pi/180))*(Tan(((Pboost/4)+ 45)*p
i/1800)}

+ phase={-atan((w/(Q*w0))/(1-(w*w)/(wo*w0)))*180/pi}
+Mcomp={(1/mag)} Pco={Pcomp+ phasel}

+ Phase 1={atan{w/wzesr)*180/pi} wo={1/SQRT(L*C)}
+ Aco={Mcomp*mag1*Vg/Vp}

+ Peomp={IF{1-((w*w)/(wo*w0)))<0, phase-180,phase)}
+pi=3.14159 wpl2={w=sqrt(k)} wzesr={1/(Resr*C)}
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+Q={R/(wo+L})}

+ mag={SQRT(((w/(Q+w))*(w/(Q*w)))+ (1 -(w*w/(wo*wo)
N*(A=(wrw/(worwo))))} C1={1/(wpl2+R1)}

E_ABMb R1 0 VALUE={R1}

E_ABM3B1 R2 0 VALUE={R2}

E_ABM5B1 C1 0 VALUE={C1}

E_ABMO9B1 RBIAS 0 VALUE={Rbias}

E_ABM6 PBOOST 0 VALUE={Pboost}

E_ABM6B1 WI 0 VALUE={wi}
E_ABM7B1WZ120VALUE={wz12}
E_ABMIB1 C3 0 VALUE={C3}

E_ABMI1X K 0 VALUE={k}
E_ABM4A1 ACO 0 VALUE={Aco}
E_ABM2B1 C2 0 VALUE={C2}
E_ABM8B1 WP12 0 VALUE={wpl2}
E_ABM5A1 PCO 0 VALUE={Pco}
.ENDS Type3-comp
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