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(A Study on the Circuit Analysis of Composite BICMOS Transistor
and the Design Methodology of BICMOS Differential Amplifier)
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Abstract

In this paper, the composite BICMOS transistor which combines a bipolar transistor and a MOS
transistor in a cascade type, is analyzed in terms of I-V characteristics and small signal equivalent
circuit. As a result, it has a larger driving capability than MOS transistor and a more extended range
of input voltage than bipolar transistor. Next, a BICMOS differential amplifier as its application
example is designed and compared with the CMOS one and the bipolar one. It increases the driving
capability of the CMOS differential amp and improves the linear operation region of the bipolar
differential amp.
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tinclude <stdioc.h>
#include <math.h>

#define sqr(a} ((a)*(a))

#define max(a,b) ({a)>(b)) ? (a) : (b}
#define min(a,b} {((a)<(b)} 7 (a} : (b}

#define Xscrn 50
#define Yscrm 30

tdefine VgeCount 7
#define VceCount 100

double B=100;

double Is=3E-1B;

double k=10.2E-6;

double Vtn=0.7;

double Vt=0.026;

double Xfactor,Yfactor;

double Vge,Vce, Ibic[VgeCount ] VceCount };

Calclbic()

{
int i,J;
double crossa;
double c;

csB/(2.0%18);
vge=1.5; /% initialization of Vge */
for(1=0;i<vgeCount ;i++){
Vge+=0.5;
Vce=0; /% initialization of Vce %/
for(j=0; j<VceCount ; j++ }H{
Vce+=0.05;

Ibicli)[j}=(B+1)/2%k*aqr{Vge-Vtn-Vt*log(c*sar(Vge)}};

crogs={B+1)*k*(Vge-Vtn) ¥{Vce-Vt*log(c*Vce¥Vge) ) ;
if (crosacIbic[illj}) Ibic(i][j)=cross;
if {(Ibiclilljl<0} Toic(i}[j]=0;

writeFile()

{
FILE  *ofile;
int i

ofile=fopent”ivchar.scr”,"w");
fprintf(ofile, "t \n"};
for(i=0;i<VgeCount;i++}{
Vce=0; /% anitialization of Vce */
fprintf{ofile,"pline\n"};
fort j=0; j<VceCount : j++}{
Vce+=0.05;

fprintf(ofiie,"X1f,Xif\n",Xfactor*Vee ,Yfactor*ibic[il{j));

}
fprintf{ofile,"\n"};

fclose(ofile);

}
Normal()
{

int 3,4
double  IbicMax, IbicMin;

IbicMax=IbicMin=1bic{01{0};
for{120; i <VgeCount ;i ++) |
for( j=0; j<VceCount; j++}{
ThicMax=max{IbicMax,Ibic[i)[j]);
IbicMin=min{ IbicMin, Ibiclil{jl};
}
}
Xfactor={double)Xacrn/{double}5;
Yfactors(double)Yscrn/{IbicMax-IbicMin) ;

main()
Calclbict);
Norwal();
writeFile();

exit{0};
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