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1 CLEAR, 58900! '|BM BASICA Declarations; =BYTES FREE -size(bib.m)

2 IBINIT1 = 58900! ‘a smalier than calculated # is OK in lines 1 & 2

3 IBINITZ = IBINIT1 + 3 'Lines 1 thru 6 MUST be included in your program

4 BLOAD "bib.m", IBINIT1

5 CALL IBINIT1(IBFIND, IBTRG, IBCLR, IBPCT, IBSIC, IBLOC, IBPPC, IBBNA, IBONL,
IBRSC, IBSRE, IBRSV, IBPAD, IBSAD, IBIST, IBDMA, IBEQOS, IBTMO, IBEOT, IBRDF,
IBWRTF, IBTRAP)

6 CALL IBINIT2(IBGTS, [BCAC, IBWAIT, I‘BPOKE.‘IBWRT. IBWRTA, IBCMD, IBCMDA,
IBRD, IBRDA, IBSTOP, IBRPP, iBRSP, IBDIAG, IBXTRC, IBRDI, IBWRTI, IBRDIA,
IBWRTIA, IBSTA%, IBERR%, IBCNT%)

14 UNL% = &H3F ' GPIB unlisten command

15 UNT% = &H5F ' GPIB untalk command

16 GTL% =&H1 'GPiB goto local

17 SDC% = &H4 ' GPIB selected device clear

18 PPC% =&H5 ' GPIB paraliel poll configure

19 BGET% =8&H8 'GPIB group execute trigger

20 TCT%=8H9 . * GPIB take control

21 LLO% =8&H11 ' GPIB local lock out

22 DCL% = 8&H14 ' GPIB device clear

23  PPU% =&H15 ' GPIB ppoll unconfigure

24 SPE% =&H18 ' GPIB serial poll enable

25 SPD%=8&H19 ' GPIB serial poll disable

26 PPE% = &H60 'GPIB parallel poll enable



27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
30
51
52
53
54
55

90

PPD% = &H70 ' GPIB paralle! poll disable

REM

REM GPIB status bit vector

REM global variable IBSTA% and wait mask

BERR% = &H8000 ' Error detected

TIMO% = &H4000 ' Timeout

BEND% = &H2000 ' EOI or EOS detected

SRQI% = &H1000 ' SRQ detected by CIC

RQS% = &HB800 ' Device needs service

CMPL% = &H4100 ' I/O completed

LOK% = &H80 ' Local lockout state

REM% = &H40 ' Remote state

CiC% = &H20 ' Contraller-In-Charge

BATN% = &H10 ' Attention asserted

TACS% = &H8 ' Talker active

LACS% = &H4 ' Listener active

DTAS% = &H2 ' Device trigger state

DCAS% = &H1 ' Device clear state

REM

REM Error messages returned in global variable IBERR%
EDVR% =0 'DOS error

ECIC% = 1 ' Function requires GPIB-PC to be CIC
ENOL% =2 - ' Write function detected no Listeners
EADR% =3  'lInterface board not addressed correctly
EARG% =4  'lInvalid argument to function call
ESAC% =5 ' Function requires GPIB-PC to be SAC
EABO% =6  '|/O operation aborted

ENEB% =7 ' Non-existent interface board

EQIP% =10 ' /O operation started before previous operation completed



56
57

68
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

ECAP% =11 ' No capability for operation
EFS0% =12 'File system operation error
EBUS% =14 ' Command error during device call
ESTB% =15 ‘' Serial poll status byte lost
ESRQ% =16 ' SRQ remains asserted
REM

REM EOS mode bits

BIN% = &H1000 ' Eight bit compare
XEOS% = &H800 ' Send EOI with EOS byte
REQS% = &H400 ' Terminate read on EOS
REM

REM Timeout values and meanings
TNONE% =0 ' Infinite timeout (disabied)
TI0US% =1 ' Timeout of 10 us (ideal}
T30US% =2 ' Timeout of 30 us (ideal)
T100US% =3 ' Timeout of 100 us (ideal)
T300US% =4 ' Timeout of 300 us (ideal)
TIMS% =5 ' Timeout of 1 ms (ideal)
T3MS% =6 ' Timeout of 3 ms (ideal)
T10MS% =7 ' Timeout of 10 ms (ideal)
T30MS% =8 ' Timeout of 30 ms (ideal)
T100MS% =9 ' Timeout of 100 ms (ideal)
T300MS% = 10 - * Timeout of 300 ms (ideal)
T18% = 11 ‘Timeout of 1 s (ideal)

T3S% =12 ' Timeout of 3 s (ideal)
T105% =13 ' Timeout of 10 s (ideal)
T30S% =14 ' Timeout of 30 s (ideal)
T1008% =15 * Timeout of 100 s (ideal)
T300S% =16 ' Timeout of 300 s (ideal)

91



85 T10008% =17 ' Timeout of 1000 s {maximum)
86 REM

87 REM Miscellaneous

88 8% =4&H8 ' Parallel Poll sense bit

89 LF%=&HA 'Line feed character

90 REM

91  REM Application program variables passed to
92 REM GPIB functions

93 REM

94  CMD$ = SPACES(10) ' command buffer
95 RD$ = SPACE$(255)  'read data buffer

96 WRTS$ = SPACE$(255) ' write data buffer
87 BNAMES = SPACES$(7) 'board name buffer
98 BDNAMES = SPACE$(7) * board or device name buffer
99  FLNAMES = SPACE$(50) *file name buffer
999 REM

1000 REM Information part

1010 CLS

1020 ° PRINT "“Input name of data file.”: PRINT

1110 INPUT "Name of data file : *, DFN$

1120 OPEN DFN$ FOR OUTPUT AS #1:TOS=2
1500 S=1

N o R ——

2010 CLS

2020 BDNAMES = "dev1"

2030 CALL IBFIND{(BDNAME$, DEV1%)

2040 IF DEV1% < 0 GOTO 9000

2050 PRINT "alright"

2051 IF 8 = 2 THEN 2600




2060 WRTS = "pres”
2070 CALL IBWRT(DEV1%, WRT$)
2071 IF TOS = 1 THEN 2100

2072 WRTS = "menusyst’; CALL IBWRT(DEV1%, WRT$)
2073 WRT$ = "freqrangbghz’: CALL IBWRT{DEV1%, WRT$)
2100 WRTS = "dispdata"; CALL IBWRT(DEV1%, WRT$)

2160 CHNS$ = "chan1”: GOTO 2180
2180 WRTS$ = CHN$

2190 CALL IBWRT(DEV1%, WRTS)
2240 SIG=2

2282 SIG$ ="s21"

2290 WRTS = SIG$

2285 CALL IBWRT(DEV1%, WRT$)
2360 FMT=1

2381 FMT$ ="logm" GOTO 2330
2390 WRTS = FMT$

2395 CALL IBWRT(DEV1%, WRTS)
2420 PWR=20

2440 WRTS$ = "powe" + STR$(PWR)
2450 CALL IBWRT(DEV1%, WRT$)
2520 1BW=300 :REM BANDWIDTH
2540 WRTS = "ifow" + STR$(IBW)
2550 CALL IBWRT(DEV1%, WRTS$)
2640 DMN=1

2662 STT=3300

2663 STP=4200

2664 TEP=10

2672 WRTS = "star" + STR$(STT) + "MHz" + "stop" + STR$(STP) + "MHZ"

2673 CALL IBWRT(DEV1%, WRT$)
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2674 GOSUB 5000

2675 GOTO 3100

3000 rem AR ————————————

3100 CLS:NMB% = INT(((STP - STT}/ TEP) + 1): DIM DTA1$(NMB%): Ile
DTA2$(NMB%)

3101 cis \

3103 WRTS = “dati: CALL IBWRT(DEV1%, WRT$): Z = 1

3104 IFZ = 2 THEN 3107

3105 WRT$ = "dispmemo": CALL IBWRT(DEV1%, WRT$)

3106 WRTS = "logm™ CALL IBWRT(DEV1%, WRTS): GOTO 3110
3107 WRT$ = "phas"; CALL IBWRT(DEV1%, WRT$)

3110 N=0

3120 FORFRQ = STT TO STP STEP TEP

3130 N=N+1

3140  WRT$ = "mark1" + STR$(FRQ) =+ "MHz" + "outpmark"
3150 CALL IBWRT(DEV1%, WRTS)

3160 RDS$ = SPACES$(14)

3170  CALL IBRD(DEV1%, RD$)

3171 IFZ=1THEN DTA1$(N) = RD$ ELSE DTA2$(N) = RD$
3200 NEXTFRQ

3201 IF Z=2THEN 3203

3202 Z=2: GOTO 3104

3203 N=0O

3204 FOR FRQ = STT TO STP STEP TEP

32056 N=N+1

3206 PRINT N, FRQ, DTA1$(N), DTA2$(N)

3207 PRINT #1, N, FRQ, DTA1$(N), DTA2$(N)

3208 NEXT FRQ

3208 WRT$ = "dispdata": CALL IBWRT(DEV1%, WRT$)
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3210 GOTO 6000

5000 REM subroutine calibration

5060 CAL=1

5080 IF CAL =1 THEN 5100 ELSE 5300

5100 WRT$ = "caliresp”

5110 CALL IBWRT(DEV1%, WRTS): GOTO 5120

5120 RES=3

5210 IF RES =3 THEN RES$ = "stanc”

5220 INPUT "Press 'enter’ to start calibration.”, ENT
5230 WRT$ = RES$

5240 CALL IBWRT(DEV1%, WRTS$}

5250 INPUT "When calfbration complete, press 'enter’ again.”", ENT
5260 WRTS = "done ; opc?”

5270 CALL IBWRT(DEV1%, WRT$)

2275 INPUT “Press 'ENTER' to start measurement.", ENT
5280 RETURN

6000 REM subroutine again measurement

6010 CLS:close

6020 PRINT “input name of data file.": PRINT

6030 INPUT “Name of data file : ", DFN$

6040 OPEN DFN$ FOR QUTPUT AS #1

6090 PRINT : INPUT "Please type 'ENTER' to start measurement.”, ENT
6100 goto 3101

-l -

function(t,x]=ictft(f,X)
X=X(:);F=f(2)-f(1):NM=round(abs(f(1 VE)),
NP=round(abs(f(length(f))/F))+1;



if NM>NP

M=ceil(log{NM)/log(2));
else

M=ceil{log(NP)/log(2));
end
N=22"M;f0=f(1)/F;n=[0:(N-1)]:t=n/(N*F);
x=N*F*ifft(X,N).*exp(i*2*pi*n*fO/N);
mid=ceil(N/2)+1;1{mid:N)=t{mid:N)-1/F;
t=ftshift(t)x=rftshift(x);

function care
for i=0:pi/40:pif2
n=i*40/pi+1;
for j=-pi:pif20:pi;
m=i*20/pi+21;
[x,y,z]J=chanco(ij};
x(n.my=xyy(n,m)=y,zz{n,m)=z;
end
end a¥3
figure
fori=1:21
plotyy(i;:).zz(i,:))
ifi==
hold
end
end

forj=1:41

96



plot{yy(:,j).z2(:.j})
end

4

function [maa,mbb,sd1aa,sd1bb,sd2aa,sd2bb] =mesd(x.y)

r=sqrt(x."“2+y.~2);the=atan{y./x);
n=size(x);n=n(1,2);
a=r,b=the;
suma=0;sda=0;sumb=0;sdb=0;
for i=1:n
suma=suma-+a(i);
sumb=sumb+b(i);
end |
ma=suma/n;mb=sumb/n;
fori=1:n
sda=sda+(a(i}-ma)."~2;
sdb=sdb+({b(i)-mb}."2;
end
sda=sqrt(sda/n);sdb=sgrt{sdb/n);
maa=ma*cos(mb);mbb=ma*sin(mb);
xaa=sda;xbb=ma*tan(sdb);
theta=0:pi/20:2*pi;
sxaa=xaa*cos(theta);sxbb=xbb*sin(theta);

sd1aa=sxaa*cos(mb)-sxbb*sin{mb)+maa:

sd1bb=sxaa*sin(mb)+sxbb*cos(mb)+mbb;

X2aa=2*sda;x2bb=ma*tan{2*sdb):
theta=0:pi/20:2*pi;
sx2aa=x2aa*cos(theta):

sx2bb=x2bb*sin(theta);

g7



sd2aa=sx2aa"cos(mb)-sx2bb*sin(mb)+maa;
sd2bb=sx2aa*sin{mb}+sx2bb*cos(mb)+mbb;

J -~ [P
n EUAY T fl

function [xo¢,yyy,zzz]=chanco(y,s)
e=(asin(sin(2*y)*sin(s)}¥/2;
if y>pi/4
t=(atan({tan(2*y)*cos(s)))/2+pi/2;
else
t=(atan(tan{2*y)*cos(s))/2;
end
xxx=cos{2*e)*(cos(2"t));
yyy=cos(2*e)*sin(2*t);

zzz=sin(2%e);
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