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APPENDIX F
DESIGN OF LOSSY LC FILTERS

Because inductors are inherently lossy components, the effects of this dissipation can be taken
into account in the design. This dissipation has an effect both on the passband and on the stop-
band behavior of the filter. In the passband the loss increases towards the edge(s) of the
passband, while in the stopband(s), the loss does not rise as fast and as high as expected in the
area near the pass-band.

We can compensate (approximately) for these effects. The stopband impairment may be counter-
acted in the PLACER segment by shifting the locations of the transmission zeros, while the pass-
band rounding can be compensated by the use of predistortion in the SMAIN segment.

This appendix demonstrates both of these procedures and their effects on a simple lowpass filter.
They assume that all inductors have the same constant, frequency independent, dissipation factor,
which is an approximation because these quantities are usually functions of the frequency. More
accurate compensation can only be achieved by loss equalizers, or touchup optimization.

Compensating for the stopband effects of dissipation is harmless, but predistortion is not without
its side effects. One is the unequal terminations resulting in the low- or high-pass filter cases, the
other, and more serious one, is the deterioration of the return loss of the predistorted filter. Sensi-
tivity to component variations will also be affected. Therefore, if return loss requirements are
specified or a very stable filter is needed, predistortion is not recommended.

Example F.1 Elliptic Lowpass

First we design an elliptic lowpass with no concern for the inductive dissipation to see the effect
on the final results. The specifications are as follows:

C:>sfilsyn
* Kk k k Kk S/FILSYN * Kk k Kk K
RELEASE 3.2 VERSION 1 4/1/94
** ROOT SEGMENT **

Copyright (C) 1983 - 1995 Dr. George Szentirmai
All Rights Reserved.

READ DATA FROM FILE: Y/N

> n
SMAIN: S, PLACER: P OR END: E
> S

ENTER TITLE
> lossy lowpass
FILTER KIND - LUMPED: 0, DIGITAL: 1 OR MICROWAVE: 2

> 0

FILTER TYPE - LOWPASS: 1, HIGHPASS: 2, LIN.-PHASE LOWPASS: 3, BANDPASS: 4
> 1

UPPER EDGE OF THE PASSBAND IN HZ

> 1000

PASSBAND - MAX.-FLAT: 0, EQUAL-RIPPLE: 1, FUNCTIONAL INPUT: 2

> 1

WHAT IS THE BAND EDGE LOSS IN DB

> .1
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STOPBAND - MONOTONIC: 0, EQUAL-MINIMA: 1 OR SPECIFIED: 2
> 1

WISH TO SPECIFY MINIMUM REQUIRED STOPBAND LOSS: Y/N
>y

ENTER LOSS IN DB

> 50

ENTER EDGE FREQUENCY OF UPPER STOPBAND IN HZ

> 1050

ENTER INPUT TERMINATION IN OHMS

> 500

ENTER OUTPUT TERMINATION (0. INDICATES OPEN OR SHORT)

> 500

ENTER VALUE OF AVERAGE Q. IF NO PREDISTORTION, ENTER O.
> 0

The summary shows that we need a 10th degree filter:

*** S/FILSYN *** FILTER PROGRAM

lossy lowpass
LOW-PASS FILTER
EQUAL RIPPLE PASS BAND

BANDEDGE LOSS = .100000 DB.

UPPER PASSBAND EDGE FREQUENCY = 1.000000 kHz
EQUAL MINIMA STOP BAND WITH EDGE FREQUENCY = 1.050000 kHz

REQUIRED STOP BAND LOSS = 50.000000 DB.

MULTIPLICITY OF ZERO AT INFINITY = 2

NUMBER OF FINITE TRANSMISSION ZERO PAIRS = 4

OVERALL FILTER DEGREE = 10

TRANSMISSION ZEROS

REAL PART IMAGINARY PART
0.0000000D+00 1.0501914D+03
0.0000000D+00 1.0837391D+03
0.0000000D+00 1.1999107D+03
0.0000000D+00 1.6395800D+03

TRANSMISSION ZEROS HAVE BEEN SHIFTED, NEW VALUES ARE

REAL PART IMAGINARY PART

0.0000000D+00 1.0535502D+03

0.0000000D+00 1.0892531D+03

0.0000000D+00 1.2124294D+03

0.0000000D+00 1.6745595D+03
INPUT TERMINATION = 500.000000 ohm
OUTPUT TERMINATION = 500.000000 ohm
REQUESTED TERMINATION RATIO = 1.0000000D+00
NEAREST AVAILABLE TERMINATION RATIO = 1.0000000D+00

The ideal behavior of this filter is computed below:

COMMAND:

> freqg

ENTER FREQ:

> 600 1500 50
ENTER FREQ:

>

TABULATE: Y/N
>y

lossy lowpass

*xxxxxx COMPUTED PERFORMANCE ****x %%

FREQUENCY LOSS PHASE DELAY
IN HZ IN DB IN DEGREES IN SECONDS
6.00000D+02 .0057 172.6079 1.0604D-03
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6.50000D+02 .0046 192.5831 1.1612D-03
7.00000D+02 .0441 214.5063 1.2785D-03
7.50000D+02 .0932 238.8447 1.4365D-03
8.00000D+02 .0838 266.8375 1.6987D-03
8.50000D+02 .0097 301.1714 2.1543D-03
9.00000D+02 .0504 345.8217 2.8563D-03
9.50000D+02 .0405 49.1970 4.5540D-03
1.00000D+03 .1000 185.3914 1.6039D-02
1.05000D+03 53.6855 350.2583 2.8294D-03
1.10000D+03 60.2558 24.3321 1.3256D-03
1.15000D+03 54.3787 43.3956 8.5777D-04
1.20000D+03 68.0181 56.5741 6.2892D-04
1.25000D+03 59.9447 246.5799 4.9311D-04
1.30000D+03 54.8636 254.5968 4.0320D-04
1.35000D+03 53.6052 261.249¢6 3.3933D-04
1.40000D+03 53.8759 266.9089 2.9164D-04
1.45000D+03 55.1014 271.8128 2.5471D-04
1.50000D+03 57.1501 276.1232 2.2529D-04

WISH TO WRITE ANALYSIS DATA ON FILE? (Y/N)

> n

PLOT - WIDE: W, NARROW: N, GRAPHICS: G OR END: E

> n

There is about 3.5 dB loss to spare in the stopband, a marginal amount. To proceed to the syn-
thesis:

COMMAND :

>  syn

REALIZATION - ACTIVE: A, PASSIVE: P, DIGITAL: D, NO SYNTHESIS: E
> p

WISH TO SEE IMMITTANCE POLYNOMIALS: Y/N
> n

EXISTING POLYNOMIALS ARE: ES OS ED
ENTER FILE NAME

> test

FOR SYNTHESIS, TYPE "END" TO EXIT TO DOS
THEN CALL PROGRAM "PASSIVE"

COMMAND:
> end
***% S/FILSYN *** SIGNING OFF ***
C:>passive
* Kk k k Kk S/FILSYN * Kk k Kk Kk
RELEASE 3.2 VERSION 1 4/1/94
** PASSIVE/MICROWAVE SEGMENT **

Copyright (C) 1983 - 1995 Dr. George Szentirmai
All Rights Reserved.

SYNTHESIS: S, ANALYSIS: A OR END: E

> s

ENTER FILE NAME

> test

LATTICE: L, COMPUTER CONFIG.: C, INPUT SIDE: IN, OUTPUT SIDE: OUT OR END: END
> C

WISH TO SEE INTERMEDIATE RESULTS: Y/N

> n

** EVEN NUMBERED BRANCHES ARE SERIES, ODD ONES SHUNT **

lossy lowpass

1 R 500.000000 ohm
2 L 85.922083 mH
3 C 438.527812 nF
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|
-
4 L C 118.108471 mH RES.FREQUENCY
L 76.481789 nF 1.674560 kHz
5 C 406.866451 nF
1
6 L C 81.726373 mH RES.FREQUENCY
L 210.845894 nF 1.212429 kHz
7 C 276.665677 nF
1
8 L C 39.140743 mH RES.FREQUENCY
L 583.043211 nF 1.053550 kHz
9 C 243.486942 nF
1
10 L C 28.637990 mH RES.FREQUENCY
L 745.487085 nF 1.089253 kHz
11 C 48.595760 nF
13 R 500.000000 ohm

Next check the filter performance with ideal capacitors and inductors with a Q value of 100 at the
edge of the passband. Assume that this is a linear function of the frequency (the dissipation factor
is constant):

COMMAND:

> freqg

ENTER FREQ:

> 600 1500 20

ENTER FREQ:

> 1050

ENTER FREQ:

>

ENTER QL AND QC AT (UPPER) CUTOFF (LOSSLESS: ENTER ZEROS)
> 100 O

CONSTANT Q'S: 1, OR CONSTANT DISSIPATION FACTORS: -1
> -1

TABULATE: Y/N

>y

lossy lowpass

*xxxxxx COMPUTED PERFORMANCE *****x*xx

FREQUENCY TRANSD. LOSS PHASE DELAY OUTPUT IMPEDANCE RETL
IN HZ IN DB IN DEG IN SEC REAL IMAGINARY IN DB
6.00000D+02 L2949 172.621 1.059D-03 4.6616D+02 -1.0297D+01 28.7273
6.20000D+02 .3001 180.384 1.098D-03 4.9070D+02 -6.6871D+00 38.7369
6.40000D+02 .3123 188.432 1.138D-03 5.1771D+02 -1.0131D+01 33.9576
6.60000D+02 .3321 196.781 1.181D-03 5.4461D+02 -2.2297D+01 26.4243
6.80000D+02 .3593 205.451 1.227D-03 5.6742D+02 -4.3745D+01 22.4722
7.00000D+02 .3928 214.467 1.278D-03 5.8141D+02 -7.2792D+01 19.9344
7.20000D+02 .4301 223.866 1.334D-03 5.8263D+02 -1.0480D+02 18.2233
7.40000D+02 .4676 233.705 1.401D-03 5.7002D+02 -1.3286D+02 17.1218
7.60000D+02 .5016 244.066 1.480D-03 5.4657D+02 -1.5008D+02 16.5583
7.80000D+02 .5285 255.063 1.578D-03 5.1846D+02 -1.5198D+02 16.5551
8.00000D+02 .5475 266.852 1.701D-03 4.9299D+02 -1.3757D+02 17.2397
8.20000D+02 .5616 279.630 1.854D-03 4.7692D+02 -1.0869D+02 18.9353
8.40000D+02 .5805 293.630 2.041D-03 4.7628D+02 -6.9248D+01 22.5234
8.60000D+02 .6207 309.111 2.265D-03 4.9678D+02 -2.5758D+01 31.6895
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8.80000D+02 .7006 326.345 2
9.00000D+02 .8294 345.669 2
9.20000D+02 .9940 7.689 3
9.40000D+02 1.1732 33.750 4
9.60000D+02 1.4355 66.571 5
9.80000D+02 2.0713 110.644 7
1.00000D+03 4.0437 179.930 1
1.02000D+03 16.2235 267.627 8
1.04000D+03 36.1431 297.711 1
1.05000D+03 49.7064 274.807 1
1.06000D+03 53.5434 195.062 1
1.08000D+03 59.1743 164.847 6
1.10000D+03 59.7198 45.107 4
1.12000D+03 54.3531 36.475 9
1.14000D+03 53.8989 38.855 4
1.16000D+03 55.6855 41.821 3
1.18000D+03 59.5565 42.982 1
1.20000D+03 67.5364 34.054 3
1.22000D+03 71.3775 273.325 9
1.24000D+03 62.2421 253.834 5
1.26000D+03 58.3832 252.928 1
1.28000D+03 56.2414 254.285 2
1.30000D+03 54.9571 256.226 2
1.32000D+03 54.1951 258.326 2
1.34000D+03 53.7900 260.438 2
1.36000D+03 53.6486 262.500 2
1.38000D+03 53.7141 264.488 2
1.40000D+03 53.9510 266.389 2
1.42000D+03 54.3366 268.198 2
1.44000D+03 54.8578 269.915 2
1.46000D+03 55.5086 271.537 2
1.48000D+03 56.2894 273.062 2
1.50000D+03 57.2072 274.487 1

.529D-03
.851D-03
.295D-03
.007D-03
.210D-03
.256D-03
.294D-02
.123D-03
.583D-05
.854D-02
.026D-02
.478D-03
.625D-03
.549D-05
.359D-04
.450D-04
.319D-04
.872D-03
.124D-03
.266D-04
.027D-04
.449D-04
.858D-04
.945D-04
.908D-04
.816D-04
.702D-04
.577D-04
.449D-04
.319D-04
.186D-04
.050D-04
.906D-04
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.4281D+02
.0826D+02
.5284D+02
.1759D+02
.4480D+02
.5612D+02
.3998D+02
.8405D+02
.1031D+02
.5580D+03
.3740D+04
.6777D+02
.2028D+02
.8043D+01
.5244D+01
.5417D+01
.4625D+01
.8100D+01
.3853D+01
.0932D+01
.8371D+00
.2828D+00
.0979D+00
.1739D+00
.4396D+00
.8464D+00
.3606D+00
.9578D+00
.6202D+00
.3347D+00
.0911D+00
.8817D+00
.7004D+00

9.4491D+00

1.3874D+01
-3.0785D+01
-7.4717D+01
-1.9298D+01

1.0440D+02

1.4991D+02

8.4105D+02

2.4741D+03

4.6841D+03

1.1194D+03
-3.9711D+03
-2.2913D+03
-1.6812D+03
-1.3632D+03
-1.1654D+03
-1.0291D+03
-9.2846D+02
-8.5056D+02
-7.8811D+02
-7.3665D+02
-6.9334D+02
-6.5625D+02
-6.2403D+02
-5.9571D+02
-5.7056D+02
-5.4802D+02
-5.2768D+02
-5.0920D+02
-4.9231D+02
-4.7680D+02
-4.6248D+02
-4.4921D+02

27.
20.
17.
18.
.6170
19.
15.
.4389
1.
L7753
. 6283
.4498
.3450
L2761
L2273
L1912
.1633
.1413
.1236
.1090
.0968
.0866
.0778
.0703
.0638
.0580
.0530
.0486
.0447
.0412
.0381
.0352
.0327

5271
1336
3808
1046

0398
4088

0059

F.5

This is unsatisfactory. The passband edge loss is about 4 dB and the loss at 1050 Hz is also short
of the requirement. We must therefore redesign this filter, and we can expect the filter degree to

increase to provide more loss to spare.

Example F.2 Predistorted Elliptic Lowpass

If we also wish to use the stopband compensation method, we need the PLACER segment and

we specify an 11th degree filter as follows:

C:>sfilsyn

* % K K % S/FILSYN * kK kX
RELEASE 3.2 VERSION 1 4/1/94

** ROOT SEGMENT **

Copyright (C) 1983-1995 Dr. George Szentirmai.

All Rights Reserved.

READ TRANSFER FUNCTION DATA FROM FILE? (Y/N)

> n
SMAIN: S, PLACER: P OR END: E
> p

ENTER TITLE. IF NO MORE DESIGN, ENTER: END

> lossy predistorted lowpass

FILTER KIND - LUMPED: 0, BILINEAR DIGITAL:

> 0

FILTER TYPE - LOWPASS: 1, HIGHPASS: 2,

> 1

S/FILSYN Manual
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ENTER UPPER PASSBAND EDGE IN HZ

> 1000

PASSBAND - MAX.FLAT: 0, OR EQUAL RIPPLE: 1

> 1

ENTER BAND EDGE LOSS IN DB

> .1

ENTER NO. OF BREAKPOINTS IN UPPER STOPBAND (AT LEAST 1)

> 1

ENTER 1 BREAKPOINTS IN HZ AND THE LOSS ABOVE THEM IN DB IN PAIRS
> 1050 50

ENTER NO. OF FIXED ZEROS (NOT MORE THAN 10)

> 0

ENTER MULTIPLICITY OF ZERO AT INFINITY

> 1

IF YOU WISH TO SPECIFY THEM, ENTER NO.'S OF MOVABLE ZEROS IN LOWER
AND/OR UPPER STOPBAND(S) . OTHERWISE ENTER ZERO (S)

> 5

ENTER 5 MULTIPLICITIES, ALL ON ONE LINE (DEFAULT: ALL 1'S)
>

WISH TO ENTER GUESSES FOR ZEROS? (Y/N)

> n

ENTER INPUT TERMINATION IN OHMS

> 500

ENTER OUTPUT TERMINATION (0. INDICATES OPEN OR SHORT)

> 500

ENTER VALUE OF AVERAGE Q. IF NO PREDISTORTION, ENTER O.
> 200

WISH TO TAKE THIS INTO ACCOUNT HERE? (Y/N)

>y

A comment or two are in order. First, the Q value used is the inverse of the average of the dissi-
pation factors of the inductors and capacitors. Because the capacitors are assumed ideal, we spec-
ify twice the given inductor Q. Second, the last prompt offers the opportunity to have PLACER
compensate for the lossy effects in the stopband. If we decline, we may s¢i// use this Q for pre-
distortion in the passband. Because we wish to do both, we accepted. The two procedures must
use the same Q value.

lossy predistorted lowpass
*** S/FILSYN *** PLACER PROGRAM

LOWPASS FILTER
EQUAL RIPPLE PASS BAND

PASSBAND EDGE FREQUENCY = 1.00000 kHz
BANDEDGE LOSS = .10000 DB.
MULTIPLICITY OF ZERO AT INFINITY = 1
NUMBER OF MOVABLE TRANSMISSION ZEROS = 5
OVERALL FILTER DEGREE =11
FMIN (HZ) AMIN (DB) DMIN (DB)

3.2251E+03 53.3049 3.3049

1.4613E+03 70.1422 20.1422

1.2183E+03 75.3877 25.3877

1.1184E+03 73.8025 23.8025

1.0666E+03 64.5997 14.5997

1.0500E+03 55.0945 5.0945

ITERATION NO. 1

TRANSMISSION ZEROS MULTIPLICITY

2.3224300E+03 1
1.3869270E+03 1
1.1612280E+03 1
1.0814750E+03 1
1.0528700E+03 1
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FMIN (HZ) AMIN (DB) DMIN (DB)
4.4210E+03 63.3112 13.3112
1.6799E+03 63.6609 13.6609
1.2450E+03 65.1185 15.1185
1.1109E+03 65.0043 15.0043
1.0613E+03 62.8039 12.8039
1.0500E+03 60.1462 10.1462

The process converged in 5 iterations, but we forced a few more, yielding the results:

ITERATION NO. 1
TRANSMISSION ZEROS MULTIPLICITY
2.3482920E+03 1
1.3976490E+03 1
1.1569250E+03 1
1.0765480E+03 1
1.0513840E+03 1
FMIN (HZ) AMIN (DB) DMIN (DB)
4.4605E+03 63.3721 13.3721
1.6901E+03 63.3722 13.3722
1.2434E+03 63.3722 13.3722
1.1064E+03 63.3723 13.3723
1.0590E+03 63.3785 13.3785
1.0500E+03 63.2053 13.2053

This seems to be satisfactory and we have about 13 dB stopband loss to spare. Proceeding:

OPTIMIZE: 1, PROCEED WITH DESIGN: 2, MODIFY: 3 OR RESTART: 4
> 2

WISH TO PERFORM PREDISTORTION? (Y/N)

>y

We elect to use predistortion here, with the same Q we specified earlier.

*** S/FILSYN *** FILTER PROGRAM
lossy predistorted lowpass
LOW-PASS FILTER
EQUAL RIPPLE PASS BAND
BANDEDGE LOSS
UPPER PASSBAND EDGE FREQUENCY
SPECIFIED STOP BAND

.100000 DB.
1.000000 kHz

MULTIPLICITY OF ZERO AT INFINITY = 1
NUMBER OF FINITE TRANSMISSION ZERO PAIRS = 5
OVERALL FILTER DEGREE = 11

TRANSMISSION ZEROS

REAL PART IMAGINARY PART
0.0000000D+00 2.3482925D+03
0.0000000D+00 1.3976493D+03
0.0000000D+00 1.1569254D+03
0.0000000D+00 1.0765477D+03
0.0000000D+00 1.0513839D+03

PREDISTORTION REQUESTED
REQUESTED Q = 200.00
MINIMUM Q = 251.83
PREDISTORTION IMPRACTICAL; ABORT: O,

CONTINUE WITHOUT Q:

> 2

S/FILSYN Manua
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This prompt indicates that predistortion can compensate for a limited amount of dissipation, and
the requested Q value was too low. But the minimum Q of 250 is not too far and we proceeded
with this Qmin value.

INPUT TERMINATION = 500.000000 ohm
OUTPUT TERMINATION 500.000000 ohm
REQUESTED TERMINATION RATIO .0000000D+00
NEAREST AVAILABLE TERMINATION RATIO = 1.4480026D+01

Il
[N

The terminations will not be equal, which is one of the drawbacks of predistortion. Next a fre-
quency scan shows graphically, what predistortion does to the ideal behavior (only the passband
details are plotted):
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Notice the passband loss shape! It starts at about 6 dB and goes down to 0 dB as we approach the
passband edge. But when we add the effects of dissipation, the overall curve will be quite flat.
Next we proceed with the synthesis as usual.

COMMAND:
> syn

REALIZATION - ACTIVE: A, PASSIVE: P, DIGITAL: D, NO SYNTHESIS: E
> p

WISH TO SEE IMMITTANCE POLYNOMIALS? (Y/N)
> n

EXISTING POLYNOMIALS ARE: ES OS ED OD
ENTER FILE NAME

> test

FILE ALREADY EXISTS. OVERWRITE? (Y/N)

>y

FOR SYNTHESIS, TYPE "END" TO EXIT TO DOS
THEN CALL PROGRAM "PASSIVE"

COMMAND :

> end
*** S/FILSYN *** SIGNING OFF ***
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C:>passive

* % K K % S/FILSYN * kK ok x
RELEASE 3.2 VERSION 1 4/1/94

** PASSIVE/MICROWAVE SEGMENT **

Copyright (C) 1983-1995 Dr. George Szentirmai.
All Rights Reserved.

SYNTHESIS: S, ANALYSIS: A OR END: E

> s

ENTER FILE NAME

> test

LATTICE: L, COMPUTER CONFIG.: C, INPUT SIDE: IN, OUTPUT SIDE: OUT OR END: END
> c

WISH TO SEE INTERMEDIATE RESULTS? (Y/N)

> n

** EVEN NUMBERED BRANCHES ARE SERIES, ODD ONES SHUNT **

lossy predistorted lowpass

1 R 500.000000 ohm
3 C 469.028733 nF
1
4 L C 98.776471 mH RES.FREQUENCY
L 46.503151 nF 2.348292 kHz
5 C 374.872966 nF
1
6 L C 540.024768 mH RES.FREQUENCY
L 24.012101 nF 1.397649 kHz
7 C 36.037195 nF
1
8 L C 1.158795 H RES.FREQUENCY
L 16.331386 nF 1.156925 kHz
9 C 29.645515 nF
1
10 L C 445.138585 mH RES.FREQUENCY
L 49.099655 nF 1.076548 kHz
11 C 15.796973 nF
1
12 L C 512.190518 mH RES.FREQUENCY
L 44.738980 nF 1.051384 kHz
13 C 1.733743 nF
15 R 7.240013 kohm

Finally we move to the lossy analysis to see the overall effect. The Q value specified in the pro-
gram corresponds to an inductor Q of about 126 with lossless capacitors.

COMMAND:
> freqg
ENTER FREQ:
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> 0 2000 max

ENTER FREQ:

>

ENTER QL AND QC AT (UPPER) CUTOFF (LOSSLESS: ENTER ZEROS)
> 126 0

CONSTANT Q'S: 1 OR CONSTANT DISSIPATION FACTORS: -1
> 1

TABULATE? (Y/N)

> n

WISH TO WRITE ANALYSIS DATA ON FILE? (Y/N)

>y

ENTER FILE NAME

> f2b

* % DONE * %

Instead of tabulating a long list of numbers, we plot both the overall performance, as well as the
passband. The passband is quite flat, the passband ripple is about 0.38 dB, a bit more than the 0.1
dB theoretical value, but substantially better than the 4 dB we had in the lossless design. The
stopband is also acceptable, we have 67 dB at 1050 Hz and at least 69 dB discrimination every-
where else.
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The details of the passband is shown on the next page.

As shown, we may elect to use pre compensation in either of the bands or both. The results will
not be as good as the ideal lossless design, but it yields respectable filters and any refinement
must take the frequency variation of the dissipation into account. This program provides a very
good starting point for a touchup optimization. Filter designers familiar with various alternatives
will note that further improvements can be achieved by selecting a slightly wider passband.
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Note that predistortion should not be used on linear-phase lowpass filters. The phase and hence
the delay characteristics are not preserved by this operation, therefore the resulting filter will not
be linear-phase any longer.

Microwave filters may not be predistorted. However, the OPT preprocessor may be used to the
same effect, albeit with some effort. The procedure is to design the microwave filter without any
concern for the dissipation and analyze it with dissipation. We take these passband loss results,
change their signs and use this as the requirement table in an optimization run. Naturally, we may
use the poles and zeros of this design as the initial value set as well. The output of this optimiza-
tion run can then be reentered into S/FILSYN for a synthesis. This procedure has been tried and
seems to work very well.

Notes:
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Notes:
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