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SUBROUTINE FILTER(N,M,Z,P,Q@)
PERFORM ANALYSES FOR ALL CHANNELS
N NUMBER OF CHANNELS

M ORDER OF MATRIX

Z IMPEDANCE MATRIX:

COMPLEX Z(8B,8,8),ZT(8,8),P(8,8) ,8,8 ,PT(8),QT(®)
po 16 I=1,N

DO 11 J=1,M

PT(J)=(6.0,0.0)

QT(J)=(9.0,0.0)

PT(1)=2(1.0,0.0)

QT(M=(1.0,0.6)

SET TWO-DIMENSIONAL:Z MATRIX

DO 11 K=1,M

ZT(J,K)=Z(1,J,K)

CONTINUE

SET PARAMETER TO PERFORM LU FACTORIZATION AND FORWARD-
BACKWARD SUBSTITUTION FOR UNIT VOLTAGE AT INPUT

IPAR=0

CALL CSOLLU(M,ZT,PT, IFALL, IPAR)

SET PARAMETER TO PERFORM ONLY: FORWARD-BACKWARD SUBSTITUTION:

FOR UNIT VOLTAGE AT OUTPUT
IPAR=1
CALL CSOLLU(M,ZT,QT, IFALL, IPAR)

SET TWO DIMENSIONAL SOLUTION VECTORS,EACH COLUMN
CORRESPONDING TO ONE CHARNEL

DO 12 J=1,M

PC1,J)=PT(J)
Q1,J)=QT(J)
CORTINUE

CONTINUE

RETURN
END

OSA-84-MX-1-L

000001
000002
000003
000004
000003
000006
000007
000008
000009
000010
900011
000012
000013
000014
000015
000016
000017
000018
000019
000020
000021
000022
000023
000024
990023
000026
000027
000028
000029
000030
000031
000032
000033
900034
090033
900036
000037
000038
000039
000040
000041
000042
000043
0000449
0000435
000046
000047
000048
000049
000030
000031



]

0o annon aoan

aan non

aana

o0a aan o

0

+

18

SUBROUTINE FILABCD(N,M,P,Q,PN1,PN2,Y1,GL,YC,Y,YP,YIN,Y3,
Y3se, TF,H? ,H8,H18,H14,PN11,PN12,PN22)

CALCULATION OF EQUIVALENT ABCD MATRICES OF FILTER-
JUNCTION COMBINATIONS AS SEEN IN THE WAVEGUIDE MANIFOLD

COMPLEX Y(8,4),YP(8,4),YIN(B),Y3(8®) ,Y35Q(8),TF(8,4)
COMPLEX P(8,8),Q(8,8),Y1(8),YC(8)

COMPLEX H7(8) ,H8(8) ;H13(8) ,Hi4(8)

REAL PN1(8) ,PR2(8),GL(8)

REAL PN11(8),PN12(8),PN22(8)

CALCULATION OF SHORT-CIRCUIT ADMITTANCE MATRIX *“Y" OF
EACH FILTER '

Do 13 I=1,N

Y(I,1)=PC(I, 1)
Y(I,2)=@(I, 1)
Y(I,3)=Y(I,2)
Y(I,4)=Q(I,M

PREPARATION FOR INCLUSION OF IDEAL TRANSFORMERS
PN11CI>=PR1CI)*PN1C 1)

PN12¢ I)=PN1¢ I)*PN2C( 1)

PN22( I) =PN2¢ I) *PN2( 1)

INCLUSION INTO Y MATRIX OF THE INPUT-OUTPUT TRANSFORMERS
YPCI,1)=PN11C D) *YC(I, 1)

YP(I,2)=PN12CI)*Y(1,2)

YPC(I,3)=YP(I,2)

YPC(1,4)=PN22C¢ 1) *Y(I,4)

SAVE COMMOR FACTORS:FOR USE WITH SENSITIVITY FORMULAS
B7C(I)=YP(I,4)+GLC(I) "

HBC D) =YP(I,2)*YP(I,2)

H13C¢ 1) =HB( 1) ~CHT( 1) *HZ( 1))

Hi4( D) =Y1¢ 1) *Y1( )

YINCI)=YPCI,1)-H8CI) -H7CI)

USE AN IMPEDANCE INVERTER

YINCD)=1.0/YINCI)

CONNECT THE FILTER TO THE MANIFOLD JUNCTION

Y3(I)=YCCI)+YINCD)
Y3SQ(I)=Y3( I)*Y3( )

TF(I,1)=1.0+Y1( D) /Y3(D)
TF(I,2)=1.06-Y3( 1)
TF(I,3)=Y1C(I)*TF(I, 1)+Y1C(I)
TF(I,4)=1.0+Y1C(1)/Y3( D)

CONTINUE

RETURN
END
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SUBROUTINE MATMUL(VL,V2,V3,V4,V3,V6,V7,V8,V9,V106,V11,V12)

COMPLEX 2X2 MATRIX MULTIPLICATION

COMPLEX V1,V2,V3,V4,V3,V6,V?,V8,V9,V1e,V1i1,Vi2

V9= V1XVE+V2%V7?

V10=V1%V6+V2*xV8
V11=V3%V3+VaxV7
V12=V3*xV6+V4*V8
RETURN

END
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SUBROUTINE SEQUENC(N,NP1,T,A)’

CALCULATE THE EQUIVALENT ABCD MATRICES OF ALL POSSIBLE
ADJACENT CASCADED SECTIONRS AND STORE THEM IN THE A MATRICES:
MATRIX ACI,J,.) INDICATES GALCULATIONS FROM REFERENCE

PLANE 1 TO REFERENCE PLANE J ,WHERE J>1I.

T IS THE ABCD MATRIX OF A SECTION(FILTER-JURCTION COMBINATION
AND WAVEGUIDE SPACING)

COMPLEX T(8,4),A(9,9,49)
INITIALIZE UNIT MATRICES
DO 16 I=1,NKP1
ACI,I,1)=CMPLX(1.0,0.0)
ACI,I,2)=CMPLX(0.0,0.0)
ACI,I,3)=ACI,1,2)
ACI,I,49)=ACI,I, 1)
CONTINUE

Do 17 I=1,N
IP1=]I+1

DO 18 J=1IP1,NP1

JMi=J-1 ’

CALL MATMULCT(JM1,1),T(IJM1,2) ;T(JM1,3),T(JM1{4) ,AC1,JM1,1), !
+ ACI,JM1,2),ACI,JM1,3),ACI,JM1,4),AC1,J,1),
+ ACILJ,2),A01,J,8),AC1,J,4))

18 CONTINUE
17 CONTINUE

RETURN
END
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SUBROUTINE RESPONS(N,NP1,RS,ZIN,RLOSS,VL,A,H23,H1, RO, RCOEFF,

+ YC, YP,TG,Y1,VS,H2, H3, H4,B5, H6,H7 ,H? ,H16)

19

CALCULATE COMMON PORT RETURN LOSS AND OUTPUT VOLTAGE
OF EACH CHANNEL

COMPLEX VL(8) ,A(9,9,4), HMX(4) .

COMPLEX H2(8) ,H3(8) ,H4(8)> ,H5(8) ,H6(8) ,H7(8> ,H9(8) ;H10(8)
COMPLEX YC(B),YP(8,4),TG(8,4),Y1(8)

COMPLEX RCOEFF,ZIN,H22,H23,H1,JPLX

JPLX=CMPLX(©0.0,1.0)

CALCULATION OF IKPUT IMPEDANCE USING ABCD MATRIX FROM
REFERENCE PLANE 1 (SHORT CIRCUIT) TO REFERENCE PLANE N+1

ZIN=AC1,NP1,2)7AC1,NP1,4)
H22=(ZIN+RS) *(ZIN+RS)
H23=2.0xRS/H22
RCOEFF=(ZIN-RS) 7/(ZIN+RS)
RO=CABS(RCOEFF)
RLOSS=-20.0%ALOG10(RO)

H1=A(1,NP1,2)+RS*xA(1,NRP1,4)
DO 19 I=1,N

H9(I1)=1.0+YCCI)*YP(I, 1)
H10(I)=H7(I)*H9(I1) =
H2(I)=H10C(I)/YP(I,2)-YCC(I)*YP{I,2) '

CALCULATE ABCD MATRICES FROM THE SHORT CIRCUIT REFERENCE
PLANE TO THE REFERENCE PLANE I

CALL MATMUL(TG(I,1),TG(I1,2),TG(I1,8),TG(1,4),AC1,1,1),AC(1,I,2),
+ AC1,1,3),AC1,1,4),HMK(1),HMX(2), HMX(3) , HMX(4))

H3( 1) =VSx( HMX(4)+Y1( ) *HMX(2))
H4( I)=H2( I)*H1
HS(I)=H4( 1) *H4(I)

H6( I)=H3(I)*H2( D

CALCULATE OUTPUT VOLTAGES OF CHAKRNELS
VL( 1) =JPLX*xH3( I) 7H4C D)
CONTINUE

RETURN
END
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SUBROUTINE WGUIDE(N,BETA, WGL, TG, DTG)

CALCULATE ABCD MATRICES OF THE WAVEGUIDE SPACINGS: AND

THEIR DERIVATIVES W.R.T.

COMPLEX TG(8,4),DTG(8,4)
REAL WGL(®&)

Cz=1.90
CZ2=CZ*CZ

DO 77 I=1,N
TETA=BETAXWGL( I)

SPACINGS(SECTION LENGTHS)

TG( I, 1) =CMPLX(COS(TETA) ,0.0) .
TG(1,2)=CMPLX(0.0,SIN(TETA) *CZ) ‘

TG(1,3)=TG(1,2)rCZ2"
TG(I,4)=TG(1I,1) ‘

DTG(1, 1) =CMPLX(-BETA*SIN(TETA) ,9.0)
DTG( 1,2)=CMPLX(0.06,COS(TETA) *CZ*BETA)

DPTG(1,3)=DTG(I,2)/7CZ2
DTG(1,4)=DTG(I, 1)
CONTINUE

RETURN
END
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SUBROUTINE CSOLLU(M,A,B, IFALL, IPAR)
PERFORM LU FACTORIZATION, FORWARD AND BACKWARD SUBSTITUTION.

IN THE COMPLEX MODE
COMPLEX A(8,8),B(8),ZZ

CROUT'S ALGORITHM FOR LU FACTORIZATION

IFALL=0

M2=M-1

Mi=M+1

IFC( IPAR.EQ. 1)GO TO 290

BEGIN FACTORIZATION:

DO 82 II=1,M2

ZZ=ACII,1D)
IF(ZZ.FQ.(90.0,0.0))G0 TO 100 '
MM=11I+1

DO 82 J=MM,M
ACII,JNN=ACII,J)rZZ «

DO 80 K=MM,M

AK, ) =Aa(K,J)-ACK, IT)®ACII,J)
CONTINUE

FORWARD SUBSTITUTIOR

CONTINUE
IF(AC1,1).EQ.€(0.0,0.0))G0O TO 100
B(1)=B(1)/AC1, 1)

DO 88 11=2,M

ZZ=ACII,1D)
IF(ZZ.EQ.(90.0,06.0))G0 TO 1090
IM=11-1 :

DO 86 K=1,IM
B(ID=B(IN-A(II,K*B(K
BC(ID=B(ID/ZZ

CONTINUE

BACKWARD SUBSTITUTION

DO 92 L=2,M

II=M1-L

IP=11+1

DO 90 K=IP,M ‘
B(ID=B(ID-AC(II,K)*B(K
CONTINUE

GO TO 120

IFALL=-1

WRITE 2060

FORMAT( " INDEFINITE VALUE IN CSOLLU DUE TO ZERO ON THE DIAGONAL®)

CONTINUE
RETURN
END
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SUBROUTINE DABCDF(N, IR, IRT,LC,KC,DY11,DY21,DY22,DYP11, :
+

+ 4+

23
24

33

86

DYP21,DYP22,DYIN, YIN, DAF, DBF, DCF,DDF,P,Q,
PN11,PN12,PN22,H?,H13,H14,Y1,TG,D, Y38Q, YP,
LAMR, IDISPER)

CALCULATE DERIVATIVES OF THE FILTER-JUNRCTION ABCD MATRICES
W.R.T. VARIABLE COUPLING ELEMENTS, AND STORE THEM IN A
DES IGRATED ARRAY FOR THE DERIVATIVES OF THE ABCD MATRICES
OF THE SECTIONS W.R.T. ALL VARIABLES CONTAINED IN THEM

INTEGER IR(8), IRT(8),LC(8,86),KC(8,36)

REAL PN11(8),PN12(8),PN22(8), LAMR(S)

INTEGER CEL(8,8,8)

COMPLEX DY11(296) ,DY21(296) ,DY22(296) ,DYP11(296) ,DYP21(296) -

COMPLEX DYP22(296) ,DYIN(296) ,DAF(296) ,DBF(296) ,DCF(296) ,DDF(296)

COMPLEX P(8,8),Q(8,8),Y1(8) ,H15,H7(8) ,H13(8) ,H14(8)
COMPLEX TG(8,4),D(296,4),YIN(8),YINSQ,JPLX, Y35Q(8) ,YP(8,4)
COMMON-BLK7?~CEL

JPLX=CMPLX(©0.0,1.0)

po 21 I=1,N

IFCIRCI) .EQ.©6)GO TO' 21
IMi=1I-1
YINS@=YINCI)*YINCI) ¢

KP=IRCI)
DO 22 J=1,KFP

IX3=LC(I,J)
IX4=KC(1,J)

IF(I.EQ.1)GO TO 23 !
IV=IRTC(IM1) +J

GO TO 24

Iv=J

CONTIRUE

IF(IX3.EQ. IX4)GO TO.39

DY11CIV)=—2,0%xJPLX*P(I, IX3)*P(I, IX4) i
DY21C¢IV) ==JPLX*(P(I, IX3)*QCI, IX4)+P(1, IX4)*xQ( 1, IX3))
DY22( IV) =—2.0%xJPLX*Q( I, IX3) *Q( I, IX4)

IFC(IDISPER.NE. 1)GO TO 36
CF=LAMR( 1) **xCEL( I, IX3, IX4)
DPY11C(IV)=DY11( IV)*CF
DY21CI1V)=DY21( IV) *CF

DPY22( IV) =DY22( 1V) *CF

GO TO 36

DY11CIV)==JPLX*P(I, IX3)*P(1, IX3)
DY21C IV)==JPLX*P(I, IX3)*Q(1, IX3)
DY22(C IV) ==JPLX*Q( I, IX3)*Q(1I, IX3)

CONRTINUE
DYP11(IV)=PN11(I)%*DY11C(IV)

DYP21(IV)=PN12( I)*DY21(IV)
DYP22( IV) =PN22( I) *DY22( IV)

DYIN(IV)‘DYPII(IV)—DYPZI(IV)*(2.0*YP(1,2)/37(I))+DYP22(IV)*B!8(I)'

USE AN IMPEDANCE INVERTER
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DYINC IV) ==YINS@xDYINCIV)
H19=-DYINCIV) /Y38Q( D)

DAFCIV)=Y1( 1) *xH1D
DBF(IV)=H1D
DCFC(IV)=H10*H14(1)
DDF(1V)=DAF(IV)

CALL MATMUL(CDAF( IV) {DBF(1V),DCFCIV) ,DDFCIV),TG(I,1),TG(I,2),
+ TG(1,3),TG(1,4),DCIV,1),DCIV,2),DCIV,8),D(IV,4))>

22 CONTINUE
21 CONTINUE
RETURN

END

S11-
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SUBROUTINE DABCDG(N;1RT,D,DG) .

STORE THE CALCULATED DERIVATIVES OF THE ABCD MATRICES OF THE

WAVEGUIDE SPACINGS W.R.T.

SPACINGS (FROM SUBROUTINE WGUIDE)

IN THE DESIGNATED DERIVATIVE ARRAY OF THE ABCD MATRICES OF

THE SECTIONS

INTEGER IRT(8&),H20
COMPLEX D(296,4) ,DG(8,4)

DO 406 I=1,N
H20=IRTC I

DO 42 J=1,4
D(H20,J)=DG(I1,J)
CONTINUE
CONTINUE

RETURN

END
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SUBROUTINE DRLOSS(N,NP1,IRT,E,F,A,D,H23, RCOEFF, RO, DRTLOSS)

CALCULATE SENSITIVITIES OF COMMON PORT RETURN LOSS W.R.T.
ALL VARIABLES i

INTEGER IRT(8&)

COMPLEX E(296,4) ,F(296,4),A(9,9,4),D(296,4),H23, RCOEFF
COMPLEX DZIN,H21,DRCFF,H212

REAL DRTLOSS(296)

KP=1RT(1)

DO 806 J=1,KP
DO 853 K=1,4%

E(J,K=D(J,K)
CONTINUE

CALL MATHUL(A(Z,NPIVI),A(Z.NPI.Z).A(Z.NPI,S),A(z,NPl.&).D(J.l). '
+ D¢J,2),D(J,3) ,D(J, 4 ,F(J, 1) ,F(J,2),F(J,8) ,F(J,4)) :

CONTINUE

IF(N.EQ.1)GO TO 854 '
PO 851 I=2,N

IM1=1I-1
JB=IRT(IM1)+1

JE= IRTCI)

IP1=1+1

DO 52 J=JB,JE
CALL MATMUL(D(J,1),D(J,2),D(J,8),D(J,4),A(1,I,1),AC1,I,2),

+ A(l.I,S),A(I,I,Q).E(J.l).E(J,Z),E(J,S).E(J,is)
CALL MATMULCAC IP1,NP1,1),ACIP1,NP1,2),ACIP1,NP1,3),A4CIP1,RP1,4),
+ E(J, 1) ,E(J,2),E(J,3),E(J,4),F(J,1),F(J,2),F(J,3),

+ F(J,4))

CONTINUE

CONTINUE

CONTINUE

H21=1.06-CA(1,NP1,4)*AC1,NRP1,4>)
H211=-260.0/(ALOG( 10.0) x*xRO*R0) .
H212=CONJG(RCOEFF)

KP= IRT(N)
DO 853 J=1,KP

DZIN=H21%(A(1,NP1,4)*F(J,2)-A(1,NP1,2)*F(J,4)) !
DRCFF=H23%DZIN

DRTLOSS(J) =H21 1*REAL( H2 12*DRCFF)

CONTINUE

RETURN

END
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000463

SUBROUTINE DVOLTAG(N, IRT, IR, VS, H4, TG, H6, RS, DVL, F, H3, H3, H1, YC, Y1, 000464
+ H10,HB8,H9, YP,H? ,DYP21,DYP22,DYP11,DTG,A,E) 000463
000466

CALCULATE SENSITIVITIES OF ALL OUTPUT VOLTAGES W.R.T. ALL : 000467
VARIABLES 000468
000469

INTEGER IRT(8), IR(8&),UPB,UPBM], UFPBP1 000470
COMPLEX A(9,9,4) ,E(296,4) ,DAI(296,4),Y1(8),TG(8,4) 000471
COMPLEX DVL(8,296) ,F(296,4),YC(8),YP(8,4) 000472
COMPLEX DH2(296),DYP21(296) ,DYP22(296) ,DYP11(296) ,DTG(8,4) 000473
COMPLEX H3(8) ,H4(8) ,H3(8),H6(8) ,H7(8) ,HB(8) ,H9(8) ,H10(8) ,JPLX, H1 000474
COMPLEX H29,H3¢,H31,H32,H353,H36,H37,H530,H51,H52, H40,H41,H42,H43 000475
JPLX=CMPLX(©6.0,1.0) - 000476
000477

DO 60 1=1,N 000478
000479

H29=-VSxH4( I) ) 000480
H30=(Y1C I)*xTG(I, 1)+TG(I,3))*xH29 ’ 000481
H31=(Y1(I)*TG(I,2)+TG(1,4))*H2 ‘ 000482
H32=H6( 1) *RS : 000483
000484

H33=H3( I>)*H1/H3(I) = 000489
H36=H6( I) 7H3( I) ’ 000486
H37=H36*RS i 000487
000488

H40=(Y1C( I)*DTG(I, 1)+DTG(I,3))*xA(1,1,2) "~ ' 000489
H41=(Y1( 1) *DTG(I,2)+DTG(1,4))*A(1,1,4) 000490
H42=VS*x( H40+H41) 000491
H43=-H42/H4( 1) 000492
000493

H30=-YC( 1) -H10( 1) 7/HB( I) 000494
H31=H9C( 1) 7YP(I,2) 0004935
H32=H7( I)*YCC( I)7YP(1,2) 000496
000497

IMi=1-1 : 000498
UPB=IRT(ID ' 000499
UPBM1=UPB—-1 000300
IF(1.EQ.1)GO TO 70 ! 000301
000302

LOB= IRT( IM1) 0003063
0003504

LL=0 000305
DO 62 JJ=1, IM1 . 0003506
LL=LL+IR(JJ)+1" ‘ 000307
KK=LL~ IR(JJ) . 0003508
090309

JIP1=JJ+1 000310
DO 63 J=KK,LL 000311
0003512

CALL MATMULCACJJP1,I,1),A(JJP1,I1,2),A(JJP1,1;8),ACJJPL,I,4), 0003513
+ E(J,1),E(J,2),E(J,3) ,E(J,4),DAI(J, 1),DAICJ,2), 000314
+ DAIC(J,3) ,DAI(J,4)) 00035135
0003516

63 CONTINUE 000317
62 CONTINUE 000318
0903519

DO 63 J=1,LOB 000320
DVL(l.J)'(BSO*DAI(J,2)*331*DAI(J.4)+HG(I)*F(J.2)+332*F(J,1))/HB(I) 0003521
DVL(1,J)==JPLX*DVL(1,J) 000322
63 CONTINUE 000323
000324

GO TO T2 000323
000326

70 LOB=0 000327
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LOB1=LOB+1

IFCIRCI) .EQ.0)GO TO 69

DO 66 J=LOB1,UPBMI
DHZ(J)'HUO*DYPZ!(J)+BBl*DYPZZ(J)+H52*DYPll(J)

DVL( 1,J) =H33*xDH2(J)+H36%F(J,2)+H37*F(J,4)
DVL(1,J)==JPLX*DVLCI,J)

CONTINUE

CORTINUE

J=UPB

DVL(1,J)=H43+H36*F(J,2)+H37T*F(J,4)
DVL(1,J)==JPLX*DVL(I,J)
IF(I.EQ.N)GO TO 60

UPBP1=UPB+1

KP= IRT(N)

DO 67 J=UPBP1,KP

DVL(I, J)'BB6*F(J 2)+337*F(J,4)
DVL(1,J)==JPLX*DVL(I,J)

CONTINUE
CONTINUE
RETURN
END
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SUBROUTINE SIMGRD(OMEG,RLOSS, DRTLOSS, INLOSS,DINLOSS,N, M,

ICOUNT, IFLAGJS, IFLAGDP, IDISPER)

THIS SUBROUTINE CALLS ALL OTHER SUBROUTINES NECESSARY TO
CALCULATE THE RESPONSE AND EXACT SENSITIVITIES

COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX

z(8,8,8),P(8,8),08,8)

Y(8,4) ,YP(B,4),YIN(B),Y1(8),Y3(8),YC(8)
TF(8,4) ,TG(8,4),T(8,4) ,A(9,9,4), Y35@(8)
H2(8) ,H3(8) ,H4(8) ,H3(8) ,H6(8) ,H7(8) ,HB(8) -
H9(8) ,H10(8) ,H13(8) ,H14(8®)

VL(8)

H1,H23,ZIN, RCOEFF

S,SD

REAL WO(8),BW(8)

REAL CM(8B,8,8),PN1(8) ,PN2(8),PN11(8),PN12(8).
REAL PN22(8),GL(8),WGL(8&)

REAL INLOSS(8),DINLOSS(8,296)

REAL DISP(8),LAMR(8)

REAL FCNST(8) ,LAMRES(8) ,LAMDEL(8), LAMFIL, LREAC

INTEGER
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX

IR(8), IRT(8) ,LC(8,36) ;KC(8,36) ,CEL(S8,8,8) .

DPY11(296) ,DY21(296) ,DY22(296) ,DYP11(296) ,DYP21(296) '

DYP22(296) ,DYIN(296) ,DAF(296) ,DBF(296) , DCF(296)
DDF(296) ,D(296,4)
DTG(8,4) ,DG(8,4)
E(296,4) ,F(296,4)

REAL DRTLOSS(296)

COMPLEX

DVL(8,296)

COMMON-/BLK1/WO,BW,PN1,PN2,GL,VS,RS,PI2,WIDTH, NP1
COMMON/BLK2-CM, WGL

COMMON/BLK4-CBR, FCUT

COMMON/BLK3-/DISP
COMMON/BLK6/FCNST, LAMRES , LAMDEL

COMMON-BLK7?/CEL

COMMON/BLKS8~/ IR, IRT,LC, KC

IFC(ICOUNT.NE.1)GO TO §

DO 106 I1=1,KN

DO 100 J=1,M

PO 100 KK=1,J
CM(I,J,KK)=CM(I,KK,J)
CONTINUE

Do 99 I=1,N

Do 99 J=1,M

DO 99 K=1,M
Z¢(1,J,K)=CMPLX(0.0,CM(I,J,K))'
CONTINUE

C1=11802.83
C2=4 . 0xWIDTHXWIDTH

CONTINUE

IFC(IDISPER.NE. 1)GO TO 500

Do 51 I=1,N
LAMF IL=C1/SQRT( OMEG*OMEG~FCNST( I))
LAMRC I) =LAMF IL-LAMRES(I)

LREAC=2.

©x( LAMRES( 1) -LAMF IL) /LAMDEL( I)

SET UP THE COMPLEX IMPEDANCE MATRIX OF THE FILTERS
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DO 82 J=1,M
DO 852 K=1,M
Z(1,J,K)=CMPLX(©0.06,CM(1,J,K))*LAMR( 1)*xCEL(1,J,K

CONTINUE

SET UP DIAGONAL ELEMENTS INCLUDING FILTER DISPERSION
DO 83 J=1,M

z(1,J,J)=CMPLX(0.06,CM(I,J,J)+LREAC)

INCLUDE FILTER DISSIPATION

IFC( IFLAGDP.EQ. 1DZ(I1,J,J)=2Z(1,J,J)+DISPC I}
CONTINUE

CONTINUE

GO TO 78

CONTINUE

PO 106 I=1,N

XR=WO( I) /BW(I)

C3=(OMEG-/WO( I))=(WO(I)/7OMEG> ! -

S=CMPLX(0.06,C3)

SD=S*XR

SET UP DIAGONAL ELEMENTS FOR ZERC FILTER DISPERSION
DO 106 J=1,M

Z¢(1,J,J)=CMPLX(6.06,CM(I,J,J))+SD

INCLUDE FILTER DISSIPATION

IF( IFLAGDP.EQ. DZ(1,J,J)=Z(1,J,J)+DISPC(D)
CONTIRUE

CONTINUE

IF( IFLAGJS.EQ. 1)GO TO 68

DO 66 1I=1,N

YCC(I1)=CMPLX(0.0,0.0)

Y1(1)=CMPLX(90.0,0.0)

CONTINUE

GO TO 70

CONTINUE

THE JUNCTION SUSCEPTANRCE 1S CALCULATED
BETAJS=FCUT/( ( (20 .0*( CBR-OMEG) **2) -1, 8) *SQRT( OMEG*OMEG~FCUT*FCUT) )
DO 69 I=1,N

YC(1)=(0.0,0.0)

Y1(1)=CMPLX(©.0,~BETAJS)

CONTINUE

CORTINUE

. CALL BETAVAL(C1,C2,0MEG,PI2,BETA)

CALL FILTER(N,M,Z,P,@

CALL FILABCD(N,M,P,@,PN1,PN2,Y1,GL,YC,Y, YP,YIN, Y3,
+ vYs3se,TF,H7 ,H8,H13,H14,PN11,PN12,PN22)

CALL WGUIDE(N,BETA, WGL, TG, DTG).

Do 121 I=1,K
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CALL MATMUL(TFC(I, 1), TF(1,2),TF(1,8),TF(1,4),TG(I,1),TG(I,2),

. TG(1,8) ,TGC(I,4) ,TC(I,1),T(1,2),T(1,8),T(I,%))

CALL SEQUENC(N,NP1,T,A)
CALL RESPONS(N,NP1,RS,ZIN,RLOSS, VL, A, H23, H1, RO, RCOEFF,

yc,YP, TG, Y1,Vs,H2, H3, H4, H3, H6, H? , H9 , H10)

CALL DABCDF(N, IR, IRT,LC,KC,DY11,DY21,DY22,DYP11,

DpYP21,DYP22,DYIN, YIN, DAF, DBF, DCF, DDF, P, Q,
PN11,PN12,PN22,H7,H13,H14, Y1, TG, D, Y38@Q, YP,
‘LAMR, IDISPER) .

Do 128 I=1,N

C

ALL HATHUL(TF(I.l);TT(1,2),17(I.3).TF(I,Q),DTG(I,]),DTG(I.z),

DPTG(1,3) ,DTG(1,4),DG(I,1),DG(I1,2),DG(I,3),DG(I,4))

CALL DABCDG(N, IRT,D,D&)

CALL DRLOSS(N,NP1, IRT,E,F,A,D, H23, RCOEFF, RO, DRTLOSS)

CALL DVOLTAG(N,IRT,IR,VS,HQ,TG,E6,RS.DVL.F,H5,BS,HI,YC,YI,

H1©,HS8,H9,YP,H?,DYP21,DYP22,DYP11,DTG, A, E)

CALL INSERT(N,VL,DVL, INLOSS,DINLOSS, IRT)

RETURN
END
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SUBROUTINE INSERT(N|VL,DVL, INLOSS,DINLOSS, IRT) : '

CHANNEL INSERTION LOSS AND ITS SENSITIVITIES ARE CALCULATED.

COMPLEX VL(8),DVL(8,296) , HH2
REAL INLOSS(8),DINLOSS(8,296)
INTEGER IRT(8)

THIS SUBROUTINE IS WRITTEN FOR VS=1.06, RS=1.06, GL(I)=1.0

HHO=-20.0/AL0G(10.0)

KP= IRT(N)

Do 10 I=1,N

VABS=CABS(VL(I)) ’
INLOSS(1)=-26. O*ALOGIO(Z 0xVABS)
HH1=HHO( VABS*VABS)
HH2=CONJG(VL(I))

DO 20 J=1,KP

DINLOSS(I, J)'BBI*REAL(BBZ*DVL(I Jr»
CONTINUE

CONTINUE

RETURN

END
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SUBROUTINE SIMUL(OMEG,N,M, ICOUNT, IFLAGJS, IFLAGDP, IDISPER,

RLOSS, INLOSS, ANGLE)

THIS SUBROUTINE CALLS ALL SUBROUTINES NECESSARY FOR RESPONSE

CALCULATIONS ONLY

COMPLEX Z(8,8,8),P(8,8),0(8,8)

COMPLEX Y(8,4),YP(8,4),YIR(8),Y1(8),Y3(8),YC(&
COMPLEX TF(8,4),TG(8,4),T(8,4) ,A(9,9,4),Y35Q(8)
COMPLEX DTG(8,4)

COMPLEX H2(8) ,H3(8) ;H4(8),H3(8),H6(8) ,H7(8) ,HB(8) «
COMPLEX H9(8) ,H10(8) ,H13(8) ,Hi4(8) .

COMPLEX VL(8)

COMPLEX H1,H23,ZIN, RCOEFF

COMPLEX S,SD

REAL WO(8),BW(8) :

REAL CM(8,8,8) ,PN1(8),PN2(8),PN11(8),PN12(8)
REAL PN22(8),GL(8),WGL(8), INLOSS(8) ,ANGLE(S8) '
REAL DISP(8),LAMR(S)

REAL FCNST(8) ,LAMRES(8),LAMDEL(8) ,LAMFIL, LREAC
INTEGER CEL(8,8,8)

COMMON/BLK1-VWO, BW,PN1,PKR2,GL,VS,RS,P12, WIDTH, NP1
COMMON/BLK2-CM, WGL

COMMON/BLK4-CBR, FCUT

COMMON/BLKS3-DISP

COMMON/BLK6/FCNST, LAMRES ,, LAMD

COMMON/BLK7?~CEL :

IF( ICOUNT.NE.1)GO TO 8

DO 100 I=1,N

DO 100 J=1,M

DO 100 KK=1,J
cMCI,J,KK)=CM(I,KK,J)
CONTINUE

Do 99 I=1,N

Do 99 J=1,M

DO 99 K=1,M
Zz(1,J,K)=CMPLX(0.0,CM(I,J,K)
CONTINUE

C1=11802.83
C2=4,0*WIDTH*WIDTH

CONTINUE

IFC IDISPER.RE. 1)GO TO B5oe

Do 851 I=1,N

LAMF IL=C1/SQRT( OMEG*OMEG-FCNST( 1))

LAMR( I) =LAMF IL-LAMRES( I)
LREAC=2.0%( LAMRES( I) ~LAMF IL) ~LAMDELC I)

SET UP THE COMPLEX IMPEDANCE MATRIX OF THE FILTERS
Do 82 J=1,M

PO 82 K=1,M

Z(1,J,K)=CMPLX(0.0,CM(I,J,K))*LAMR( IY**CEL(1,J,K
CONTINUE

SET UP DIAGONAL ELEMENTS INCLUDING FILTER DISPERSION
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DO 83 J=1,M
Z(1,J,J)=CMPLX(0.06,CM(I,J,J)+LREAC?

INCLUDE FILTER DISSIPATION

IFC( IFLAGDP.EQ. 1DZ(I,J,J)=Z(1,J,J)+DISP( D)
CONRTINUE
CONTINUE
GO TO 78

CONTINUE

DO 106 I=1,N

XR=WO( I)/7BWC( 1)

C8= (OMEG/WO( 1)) —=(WO( 1) 7OMEG)

S=CMPLX(0.0,C3)

SD=Sx*xXR :

SET UP DIAGONAL ELEMENTS FOR ZERO FILTER DISPERSION

DO 106 J=1,M
Zz¢1,J,J)=CMPLX(6.0,CM(1,J,J))+SD

INCLUDE FILTER DISSIPATION

IFC( IFLAGDP.EQ. D Z(I1,J,J)=Z(1,J,N+DISP( D) ;
CONTINUE

CONTINUE

IFC( IFLAGJS.EQ.1)GO TO 68

DO 66 I=1,N

YC(1)=CMPLX(0.0,0.0)
Y1(1)=CMPLX(6.0,0.0)

CONTINUE

GO TO 70

CONTINUE

THE JUNCTION SUSCEFPTANCE IS CALCULATED
BETAJS=FCUT/( ( (26 . 0% ( CBRZOMEG) *%2) — 1. 0) *SQRT( OMEG*OMEG—-FCUT*FCUT) )
Do 69 I=1,N

YC(1)=(0.0,0.0)

Y1( 1) =CMPLX(@.0,-BETAJS)

CONTINUE

CORTINUE

CALL BETAVAL(C1,C2,0MEG,PI12,BETA)

CALL FILTER(N,M,Z,P, @

CALL FILABCD(N,M,P,Q,PN1,PN2,Y1,GL,YC,Y, YP,YIN, Y3,
+ Y3se,TF,H?,H8,H13,H14,PN11,PN12,PN22)

CALL WGUIDE(N,BETA, WGL, TG, DTG)
po 121 I=1,N

CALL MATMULCTF(I,1),TF(I1,2),TFC(I1,8),TF(I,4),TG(I1,1),TG(I,2),
+ TG(1,8),TG(I1,4),TC(1,1),T(1,2),T(1,8),TCI,4))

CONTINUE
CALL SEQUENRC(N,NP1,T,A)
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CALL RESPONS(N,NP1,RS,ZIN,RLOSS,VL, A, H23,H1,RO, RCOEFF, 000876

+ YC, YP,TG, Y1, VS, H2, H3, H4, H3 ,H6,H? ,H9,H10) 000877
000878

CALL INSOUT(N, VL, INLOSS) 000879

000880

CALL PHASE(N, VL, ANGLE) 000881

0008862

RETURN 000883

END 000884

000883
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SUBROUTINE BETAVAL(C1,C2,0MEG,PI2,BETA)
WAVEGUIDE MANIFOLD PROPAGATION PHASE CONSTANT IS CALCULATED .

REAL LAM,LAMC

LAM=C1-/0MEG

LAMG=LAM/SQRT( 1.0-LAMXLAM~C2) "
BETA=P I2/LAMG

RETURN

END
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SUBROUTINE INSOUT(N, VL, INLOSS)

CHANNEL INSERTION LOSS 18 CALCULATED

COMPLEX VL(8®)
REAL INLOSS(®)

THIS SUBROUTINE IS WRITTEN FOR VS=1.0, RS=1.0, GL(I>=1.0

DO 10 I=1,N
VABS=CABS(VL(I))

INLOSS( 1) =-20.0*xAL0G10(2.0*xVABS)

CONRTINUE
RETURN
END
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SUBROUTINE CONSTI1(WIDTH).

WAVEGUIDE MANIFOLD CUTOFF FREQUENCY IS CALCULATED:

COMMON/BLK4~-CBR, FCUT
CBR=11802.85
FCUT=CBR/(2.0xWIDTH)
RETURN

END
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SUBROUTINE DISPAT(N| ¥WO,BW,Q0) .

FILTER DISSIPATIOKR 18 CALCULATED 'USING UNLOADED Q, BANDWIDTHS
ANRD CENTER FREQUENCIES

REAL WO(®) ,BW(8),DISP(8),Q0(8)

COMMON/BLKB~-D ISP
po 106 I=1,N

DISP( 1) =WO( I) /(BW( I)*Q0( 1)) !

CONTINUE
RETURN
END
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SUBROUTINE DISPER(N, WO,BW,DIA)

CALCULATES THE DISPERSIVE EFFECTS IN EACH FILTER -

THE OUTPUT FROM THIS SUBROUTINE INCLUDES FILTER GUIDE
WAVELENGTH CORRESPONDING TO THE FILTER RESONANT FREQUENCY
AND THE DIFFERERCE IN FILTER GUIDE WAVELENGTHS CORRESPONDING
TO THE BAND EDGES.

REAL WO(8),BW(8),DIA(8),FCNST(8) , LAMRES(8) , LAMDEL(8)
REAL LAMLOG,LAMHIG

COMMON/BLK6/FCNST, LAMRES , LAMDEL

CB=11802.83

CD1A=CB/1.7063

DO 10 I=1,N
FCNST(1)=CDIA-(DIACI)*DIACI))

FLO=WO(I)-BW(1)-2.0
FHI=FLO+BW( 1)

LAMLOG=CB/ ( SQRT( FLOXFLO~-FCNST( 1)))
LAMHIG=CB/(SQRT(FHI*FHI-FCNST(I1)))

LAMRES( 1) = ( LAMLOG+LAMHIG) 72.0 -
LAMDEL( I) =LAMLOG-LAMHIG

CONRTINUE

RETURN
END
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SUBROUTINE TOTAL(N, IR, IRT)

CALCULATE THE TOThLvNUHBER OF VARIABLES ACCUMULATED AFTER

EACH SECTION

IRTEGER IR(8), IRT(8)
IRTC(1)=IR(1)+1 .
IF(N.EQ.1)GO TO §

Do 15 I=2,N

IMi=]1-1

IRTC D) = IRTCIMD +IR(D)+1
CONTINUE

CONTINUE

RETURN

END
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SUBROUTINE PHABE(R.VL.ABGLE; v

GIVEN THE COMPLEX CHAHQEL OPTPUT VOLTAGE CALCULATE THE

CORRESPONDING PHASE.

COMPLEX VL(®)
REAL ANGLE(S8)

Do 106 I=1,N
HRE=REAL(VL(I))
HIM=AIMAG(VL(I)) ’
ANGLE( 1) =ATAN2(HIM, HRE)
CONTINUE

RETURN

END
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