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#include <stdio.h>
#include <time.h>
#define MAXV 501
#define MAXQ 70
#define MAXR 70
#define One Over Root2 0.707106781
int main(void) {

II Declarations
char filenameinn[12];
char filenameinp[12];
char filenameoutr[12];
char filenameoutq[12];
char filenameswitch[12];
char indata[200];
float rStart = 0.5;
float rEnd = 5;
float rSpacing = 0.5;
float qStart = 0.5;
float qEnd = 5;
float qSpacing = 0.5;
float VStart = 0;
float VEnd = 5.0;
float VSpacing = 0.01;
register int i,j,k,l,r,q,v;
register float temp, tempa;
register float err, erri, errj;
register float m,c;
float NMMax, NMMin;
int rlength, qlength, vlength;
float Vin[MAXV], R[MAXR], Q[MAXQ];
float Vout1[MAXR] [MAXQ] [MAXV], Vout2[MAXR] [MAXQ] [MAXV];
float SNM[MAXR] [MAXQ] [2];
char Switch [MAXR] [MAXQ];
int bar = 0;
int barcount = 0;
float w[MAXV], u[MAXV], s[MAXV], t[MAXV];
FILE *in;
FILE *out;
time_t dt;
II Initialisation
printf ("\e [J") ;
printf("Welcome to SNM - Static Noise Margin Analysis!!! 1 l\n\n");
IICreating Vectors
printf("\n\nCreating Data Vectors\n");
rlength = 0;
i = 1;
while (i == 1) {

temp = rStart+(rSpacing*rlength);
if (temp <= rEnd) {

R[rlength] = temp;
rlength++;}

else{
i = O;}}

qlength = 0;

 
 
 



i = 1;
while (i == 1) {

temp = qStart+(qSpacing*qlength);
if (temp <= qEnd) {

Q[qlength] = temp;
qlength++;}

else{
i = O;}}

vlength = 0;
i = 1;
while (i == 1) {

temp = VStart+(VSpacing*vlength);
if (temp <= VEnd) {

Vin[vlength] = temp;
vlength++;}

else{
i = O;}}

II Read Data from input files
printf("Reading the LO data input file\n");
i = qlength*rlength;
if ((in = fopen("Invlo.csd", "rt")) == NULL) {

fprintf(stderr, "Cannot op~n LO data input file\n");
return I;}

indata[O] '#';
indata[l] = 'H';
r=O;
q=O;
while (i > 0) {

while ((indata[O] != '#') II (indata[l] != 'C')) {
fgets(indata, 200, in);}

v=O;
while ((indata[O] == '#') && (indata[l] == 'C')) {

fgets(indata, 200, in);
sscanf (indata, "%f", &Voutl [r] [q] [v]);
v++;
fgets(indata, 200, in);}

r++;
if (r==rlength) {

r=O;
q++; }

i--;}
fclose(in);
printf("Reading the HI data input file\n");
i = qlength*rlength;
if ((in = fopen("Invhi.csd", "rt")) == NULL) {

fprintf(stderr, "Cannot open HI data input file\n");
return I;}

indata[O] '#';
indata[l] = 'H';
r=O;
q=O;
while (i > 0) {

while ((indata[O] != '#') II (indata[l] != 'C')){
fgets(indata, 200, in);}

v=O;
while ((indata[O] == '#') && (indata[l] == 'C')) {

fgets(indata, 200, in);
sscanf (indata, "%f", &Vout2 [r] [q] [v]);
v++;

 
 
 



fgets(indata, 200, in);}
r++;
if (r==rlength) {

r=O;
q++; }

i--;}
fclose(in);
IIAnalysing the Data
printf("Analysing Noise Margins\n");
printf("[ ]\n\e[A[");
for (r=O;r<rlength;++r) {

for (q=O;q<qlength;++q){
IITranslate Coordinate systems
for (v=O;v<vlength;++v) {

u[v] One_Over_Root2*(Vout1[r] [q] [v] + Vin[v]);
w[v] One_Over_Root2*(Vout1[r] [q] [v] - Vin[v]);
s[v] One_Over_Root2*(Vin[v] + Vout2[r] [q] [v]);
t[v] One_Over_Root2*(Vin[v] - Vout2[r] [q] [v]);}

II Noise Margin Algorithm
NMMin = 0;
NMMax = 0;
for (v=O;v<vlength;++v) {

i=O;
j=O;
erri=1000;
errj=1000;
temp = w[v];
II Scan for closest values
for (k=O;k<vlength;++k){

if((temp <= t[vlength-1]) && (temp >= t[O])) {
tempa = t[k];
err = temp-tempa;
if ((err >=0) && (err <= erri)) {

erri = err;
i = k;}

err = tempa-temp;
if ((err >=0) && (err <= errj)) {

errj = err;
j = k;})

else{
k vlength;
i = -1;
j = -1;}}

II Calculate the noise margin
if (i != j){

m = (t[i]-t[j])/(s[i]-s[j]);
c = t [i] -m* s [i] ;
temp = u[v]-((w[v]-c)/m);}

else{
if (i != -1){

temp u[v] - sri];}
else{

temp 0; }}
if (temp > NMMax) {

NMMax = temp;}
if (temp < NMMin) {

NMMin = temp;}}
SNM[r] [q] [0] -NMMin*One Over_Root2;
SNM[r] [q] [1] = NMMax*One_Over_Root2;

 
 
 



if ((NMMin>=-O.Ol) II (NMMax<=O.Ol)){
Switch [r] [q] 'O';}

else{
Switch [r] [q] '1' ;}

bar++;
temp = (float)barcount/77.0;
tempa = (float)bar/(rlength*qlength);
if (temp < tempa) {

barcount = 0;
while (temp < tempa) {

printf("*");
barcount++;
temp = (float)barcount/77.0;}

printf("\n\e[A[");}}}
printf("\n");
bar = 0;
barcount = 0;
II Write the Switch data output file
time(&dt);
strcpy(indata,ctime(&dt));
printf("\nWriting the Switch data output file\n");
if ((out = fopen("Swit.txt", "wt")) == NULL) {

fprintf(stderr, "Cannot open switch data output file\n");
return 1;}

fprintf(out,"Switch Data output File\n");
fprintf (out, "Written by 4TCell SNM Analysis %s\n", indata);
fprintf(out,"Vertical: q Value\n");
fprintf(out,"Horizontal: r Value\n\n");
fprintf(out," ");
for (i=O;i<rlength;++i) {

fprintf(out,"%1.2f ",R[i]);}
fprintf(out,"\n\n");
for (j=(qlength-1);j >= 0; --j) {

fprintf(out,"%1.2f ", Q[j]);
for (i=O;i<rlength;++i) {

fprintf(out," %c ",Switch[i] [j]);}
fprintf(out," %1.2f\n", Q[j]);}

fprintf(out,"\n ");
for (i=O;i<rlength;++i) {

fprintf(out,"%1.2f ",R[i]);}
fprintf(out,"\n");
fclose(out);
IIWrite the X Data output file
printf("Writing the R data output file\n");
if ((out = fopen("Outwr.csd", "wt")) == NULL) {

fprintf(stderr, "Cannot open R data output file\n");
return 1;}

for (q=O;q<qlength;++q) {
fprintf(out,"#H\n");
fprintf(out,"SOURCE='SNM Analysis' VERSION='l.O (June 2001) '\n");
fprintf(out,"TITLE='** Static Noise Margin of 4TSRAM Cell '\n");
fprintf(out,"SUBTITLE='Step parameter Q = %1.3E'\n", Q[q]);
fprintf(out,"TIME='%c%c:%c%c:%c%c' DATE='%c%c%c/%c%c/%c%c'

TEMPERATURE='27'\n",indata[11], indata[12], indata[14],
indata[15], indata[17], indata[18], indata[4], indata[5],
indata[6], indata[8],indata[9], indata[22], indata[23]);

fprintf(out,"ANALYSIS='DC Sweep' SERIALNO='OOOOl'\n");
if (q==O) {

i = 3;}

 
 
 



else{
i = 2;}

fprintf(out,"ALLVALUES='YES' COMPLEXVALUES='NO' NODES='%i'\n",i);
fprintf(out,"SWEEPVAR='r' SWEEPMODE='LINEAR'\n");
fprintf(out,"XBEGIN='%1.3E' XEND='%1.3E'\n",rStart,rEnd);
fprintf(out,"FORMAT='O VOLTSorAMPS;EFLOAT : NODEorBRANCH;NODE '\n");
fprintf(out, "DGTLDATA='NO'\n");
fprintf(out,"#N\n");
if (q==O) {

fprintf(out,"'V(Min_Noise Margin)' 'V (Max_Noise_Margin) ,
'Q(Cell_Trigger) '\n");}

else{
fprintf(out, '''V(Min_Noise_Margin) , 'V (Max_Noise_Margin) '\n");}

for (r=O;r<rlength;++r) {
if (q==O) {

fprintf(out,"#C %1.3E 3\n",R[r]);
i = 0;
for (j=(qlength-l);j>=O;--j) {

if (Switch[r][j] =='O'){
i = j;}}

fprintf(out,"%1.3E:l %1.3E:2
%1.3E:3\n",SNM[r] [q] [0],SNM[r] [q] [1], Q[i]);}

else{
fprintf(out,"#C %1.3E 2\n",R[r]);
fprintf(out,"%1.3E:l %1.3E:2\n",SNM[r] [q] [OJ, SNM[r] [q] [I]};}}

fprintf(out,"#;\n");}
fclose(out);
//Write the Y Data output file
printf("Writing the Q data output file\n");
if ((out = fopen("Outwq.csd", "wt")) == NULL) {

fprintf(stderr, "Cannot open Q data output file\n");
return I;}

for (r=O;r<rlength;++r) {
fprintf(out,"#H\n");
fprintf(out,"SOURCE='SNM Analysis' VERSION='l.O (June 2001) '\n");
fprintf(out,"TITLE='** Static Noise Margin of 4TSRAM Cell '\n");
fprintf(out,"SUBTITLE='Step parameter R = %1.3E'\n", R[r]);
fprintf(out,"TIME='%c%c:%c%c:%c%c' DATE='%c%c%c/%c%c/%c%c'

TEMPERATURE='27'\n",indata[11], indata[12], indata[14],
indata[15], indata[17], indata[18], indata[4], indata[5],
indata[6], indata[8],indata[9], indata[22], indata[23]);

fprintf(out,"ANALYSIS='DC Sweep' SERIALNO='OOOOl'\n");
if (r==O) {

i = 3;}
else{

i = 2;}
fprintf(out,"ALLVALUES='YES' COMPLEXVALUES='NO' NODES='%i'\n",i);
fprintf(out,"SWEEPVAR='q' SWEEPMODE='LINEAR'\n");
fprintf(out,"XBEGIN='%1.3E' XEND='%1.3E'\n",qStart,qEnd);
fprintf(out,"FORMAT='O VOLTSorAMPS;EFLOAT : NODEorBRANCH;NODE '\n");
fprintf(out,"DGTLDATA='NO'\n");
fprintf(out,"#N\n");
if (r==O) {
fprintf(out,"'V(Min_Noise Margin)' 'V (Max_Noise_Margin) ,

'R(Cell_Trigger) '\n");}
else{

fprintf(out,"'V(Min_Noise_Margin)' 'V (Max_Noise_Margin) '\n");}
for (q=O;q<qlength;++q) {

if (r==O) {

 
 
 



fprintflout,"#C %1.3E 6\n",Q[q]);
i = 0;
for Ij=lrlength-1);j>=0;--j) {

if ISwitch[j] [q] == '0') {
i=j;}}

fprintflout,"%1.3E:1 %1.3E:2
%1.3E:3\n",SNM[r] [q] [O],SNM[r] [q] [1], R[i]);}

else{
fprintflout,"#C %1.3E 2\n",Q[q]);
fprintf lout, "%1. 3E: 1 %1. 3E: 2\n", SNM[r] [q] [0], SNM[r] [q] [1]);}}

fprintflout,"#;\n");}
fcloselout);
return O;}

#include <stdio.h>
#include <time.h>
#define MAXV 501
#define MAXQ 70
#define MAXR 70
#define One Over Root2 0.707106781

int main lvoid) {
II Declarations
char filenamein[12];
char filenameoutr[12];
char filenameoutq[12];
char indata[200];
float rStart = 1;
float rEnd = 3;
float rSpacing = 0.1;
float qStart = 1;
float qEnd = 3;
float qSpacing = 0.1;
float VStart = 0;
float VEnd = 5.0;
float VSpacing = 0.01;
register int i,j,k,l,r,q,v;
register float temp, tempa;
register float err, erri, errj;
register float m,c;
float NMMax, NMMin;
int rlength, qlength, vlength;
float Vin[MAXV], R[MAXR], Q[MAXQ];
float Vout[MAXR] [MAXQ] [MAXV];
float SNM[MAXR] [MAXQ] [2];
int bar = 0;
int barcount = 0;
float w[MAXV], u[MAXV], s[MAXV], t[MAXV];
FILE *in;
FILE *out;
time_t dt;
II Initialisation
printfl"\e[J");
printfl"Welcome to SNM - Static Noise Margin Analysis!!!! !\n\n");
IICreating Vectors
printfl"\n\nCreating Data Vectors\n");

 
 
 



rlength = 0;
i = Ii
while (i == 1) {

temp = rStart+(rSpacing*rlength);
if (temp <= rEnd) {

R[rlength] = tempi
rlength++;}

else{
i = Oi}}

qlength = Oi
i = 1;
while (i == 1) {

temp = qStart+(qSpacing*qlength)i
if (temp <= qEnd) {

Q[qlength] = temp;
qlength++i}

else{
i = Oi}}

vlength = Oi
i = Ii
while (i == 1) {

temp = VStart+(VSpacing*vlength)i
if (temp <= VEnd) {

Vin[vlength] = tempi
vlength++i}

else{
i = Oi}}

II Read Data from input files
printf("Reading the HI data input file\n")i
i = qlength*rlengthi
if ((in = fopen("Invhi.csd", "rt")) == NULL) {

fprintf(stderr, "Cannot open HI data input file\n")i
return Ii}

indata[O] '#';
indata[l] = 'H';
r=Oi
q=O;
while (i > 0) {

while ((indata[O] != '#') II (indata[l] != 'C')) {
fgets(indata, 200, in)i}

V=Oi
while ((indata[O] == '#') && (indata[l] 'C')) {

fgets(indata, 200, in);
sscanf (indata, "%f", &Vout [r] [q] [v]);
V++i
fgets(indata, 200, in);}

r++i
if (r==rlength) {

r=O;
q++i}

i--i}
fclose (in) ;
IIAnalysing the Data
printf("Analysing Noise Margins\n");
printf("[ ]\n\e[A[")i
for (r=Oir<rlength;++r) {

for (q=Oiq<qlength;++q) {
IITranslate Coordinate systems
for (v=O;v<vlength;++v) {

 
 
 



u[v] One_Over_Root2*(Vout[r] [q] [v] + Vin[v]);
w[v] One_Over_Root2*(Vout[r] [q] [v] - Vin[v]);
s[v] One_Over_Root2*(Vin[v] + Vout[r] [q] [v]);
t[v] One Over Root2*(Vin[v] - Vout[r] [q] [v]);}

II Noise Margin Algorithm
NMMin = 0;
NMMax = 0;
for (v=O;v<vlength;++v) {

i=O;
j=O;
erri=lOOO;
errj=1000;
temp = w [v];
II Scan for closest values
for (k=O;k<vlength;++k) {

if ((temp <= t[vlength-1]) && (temp >= trOll) {
tempa = t [k];
err = temp-tempa;
if ((err >=0) && (err <= erri)) {

erri = err;
i = k;}

err = tempa-temp;
if ((err >=0) && (err <= errj)){

errj = err;
j = k;}}

else{
k vlength;
i = -1;
j = -1;}}

II Calculate the noise margin
if (i != j){

m = (t[i]-t[j])/(s[i]-s[j]);
c = t [i]-m*s [i];
temp = u[v]-((w[v]-c)/m);}

else{
if (i != -1) {

temp u[v] - sri];}
else{

temp O;}}
if (temp > NMMax) {

NMMax = temp;}
if (temp < NMMin) {

NMMin = temp;}}
SNM[r] [q] [0] -NMMin*One Over_Root2;
SNM[r] [q] [1] = NMMax*One_Over_Root2;
bar++;
temp = (float)barcount/77.0;
tempa = (float)bar/(rlength*qlength);
if (temp < tempa) {

barcount = 0;
while(temp < tempa) {

printf("*");
barcount++;
temp = (float)barcount/77.0;}

printf("\n\e[A[");}}
printf("\n") ;
bar = 0;
barcount = a;}

IIWrite the R Data output file

 
 
 



time (&dt) ;
strcpy(indata,ctime(&dt));
printf("Writing the R data output file\n");
if ((out = fopen("Outrr.csd", "wt")) == NULL) {

fprintf(stderr, "Cannot open R data output file\n");
return 1;}

for (q=O;q<qlength;++q) {
fprintf(out,"#H\n");
fprintf(out,"SOURCE='SNM Analysis' VERSION='l.O (June 2001) '\n");
fprintf(out,"TITLE='** Static Noise Margin of 6TSRAM Cell '\n");
fprintf(out,"SUBTITLE='Step parameter Q = %1.3E'\n", Q[q]);
fprintf(out,"TIME='%c%c:%c%c:%c%c' DATE='%c%c%c/%c%c/%c%c'

TEMPERATURE='27'\n",indata[11], indata[12], indata[14],
indata[15], indata[17], indata[18], indata[4], indata[5],
indata[6], indata[8],indata[9], indata[22], indata[23]);

fprintf(out,"ANALYSIS='DC Sweep' SERIALNO='OOOOl'\n");
fprintf(out,"ALLVALUES='YES' COMPLEXVALUES='NO' NODES='l'\n",i);
fprintf(out,"SWEEPVAR='r' SWEEPMODE='LINEAR'\n");
fprintf(out,"XBEGIN='%1.3E' XEND='%1.3E'\n",rStart,rEnd);
fprintf(out,"FORMAT='O VOLTSorAMPS;EFLOAT : NODEorBRANCH;NODE '\n");
fprintf(out,"DGTLDATA='NO'\n");
fprintf(out,"#N\n");
fprintf(out,"'V(Noise_Margin) '\n");
for (r=O;r<rlength;++r){

fprintf(out,"#C %1.3E l\n",R[r]);
fprintf(out,"%1.3E:1\n",SNM[r] [q] [OJ);}

fprintf(out,"#;\n");}
fclose(out);
//Write the Y Data output file
printf("Writing the Q data output file\n");
if ((out = fopen("Outrq.csd", "wt")) == NULL) {

fprintf(stderr, "Cannot open Q data output file\n");
return I;}

for (r=O;r<rlength;++r) {
fprintf(out,"#H\n");
fprintf(out,"SOURCE='SNM Analysis' VERSION='l.O (June 2001) '\n");
fprintf(out,"TITLE='** Static Noise Margin of 6TSRAM Cell '\n");
fprintf(out,"SUBTITLE='Step parameter R = %1.3E'\n", R[r]);
fprintf(out,"TIME='%c%c:%c%c:%c%c' DATE='%c%c%c/%c%c/%c%c'

TEMPERATURE='27'\n",indata[11], indata[12], indata[14],
indata[15], indata[17], indata[18], indata[4], indata[5],
indata[6], indata[8],indata[9], indata[22], indata[23]);

fprintf(out,"ANALYSIS='DC Sweep' SERIALNO='OOOOl'\n");
fprintf(out,"ALLVALUES='YES' COMPLEXVALUES='NO' NODES='l'\n",i);
fprintf(out,"SWEEPVAR='q' SWEEPMODE='LINEAR'\n");
fprintf(out,"XBEGIN='%1.3E' XEND='%1.3E'\n",qStart,qEnd);
fprintf(out,"FORMAT='O VOLTSorAMPS;EFLOAT : NODEorBRANCH;NODE '\n");
fprintf(out,"DGTLDATA='NO'\n");
fprintf(out,"#N\n");
fprintf (out, "'V (Noise_Margin) '\n") ;
for (q=O;q<qlength;++q) {

fprintf(out,"#C %1.3E l\n",Q[q]);
fprintf(out, "%1.3E:1\n",SNM[r] [q] [O]);}

fprintf(out,"#;\n");}
fclose(out);
return a;}
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