Uil

ok

1
&
Had

THE MAGAZINE OF ER

‘e
N
g -
~
-
-

s ° In this issie: . :

«

.ENew-Wave Filters Qoqst:DSP .

" m Designing On-Chip PLLs ,
# Fiber Optit Sensors.Gét Smart :




PC Programs
for Engineers

Lawrence P. Huelsman, Editor

Welcome to the PCPE (PC Programs

for Engineers) column. Our constant goal
is to provide information on programs use-
ful to the engineering community. If you
have developed a program which you
would be willing to share with other read-
ers. please send three copies (on three
separate 360K, 5.25-inch disks) so that I
can have it reviewed and described in the
column. We also encourage you to pro-
vide one disk containing any supporting
line art (circuit schematics. etc.), and raw
graphics files that display the on-screen
output of the program. In this issue. we
discuss two programs. The first of these is
FILTER. certainly one of the most full-
featured and versatile approximation and
active filter synthesis programs to be
presented in this column.

Program: FILTER—Program for Analog
Filter Design

Purpose: To provide a wide range of ap-
proximation and realization capabilities for
active analog tilters.

Information: Dr. B. M. Wilamowski
Department of Electrical
Engineering, University of Wyoming
Laramie. Wyoming 32071-3295
E-mail: WILAM@CORRAL
UWYO.EDU

Description: FILTER was developed by
Bogdan M. Wilamowski. Stanislaw F.
Legowski and John W. Steadman. Input is
from the keyboard or from a tile in which a
former design has been stored. Output goes
on the screen. to the printeror to a tile. Major
features of the program are:
¢ Filter data can be defined by a “brick
wall" specification. filter order. filter
transfer function or by pole and zero
locations.
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+ Approximations are provided for Butter-

worth. Chebyshev, Inverse Chebyshev,
Cauer elliptic, and Bessel-Thomas
characteristics.

 Lowpass, highpass. bandpass and band

elimination filter functions are
implemented.

* Various graphical outputs, such as mag-

nitude. phase. group delay, and transient
responses for delta Dirac and unit step
excitations.

* Manual and automatic pole and zero

matching provided for cascade filter real-
ization.

 Practical filter realizations are imple-

mented using fifteen different first- and
second-order active circuits with
operational amplifiers.

» The program generates a SPICE file for

circuit verification and for Monte Carlo
analysis.

* Polynomial arithmetic is supported. in-

cluding root finding, continued fraction
expansion. and partial fraction expansion.

Technical Data: The program is written in
Turbo Pascal Version 6.0 for an IBM (or
compatible) personal computer. A VGA,
EGA. CGA or Hercules graphics card is
required for the plot and circuit diagrams
displays.

Licensing: The program is copyrighted. It
may be freely used by individuals as long as
no charge is made. All other rights are
reserved. ‘

Cost: The program is available on a 5.25-inch.
360K disk from Dr. L. P. Huelsman, Depart-
ment of Electrical and Computer Engineering,
University of Arizona, Tucson. Arizona
85721, for a shipping and handling charge of
four dollars ($4.00) US funds in the continental
USA. Outside the USA the chargeis $6.00 (US

'S -plane [d.B]

if
i¥
W
l
-
[

/./-*

Qo

Figure ]



S80IA8( B SHNND

tCTd

6714
;9113 indut Surmoj[o} ayl IapIsuod
weiSoxd ay1 Jo asn 2yl Jo ajduexs ue sy
"BUOZUIY JO AlISISAIUN)
oyl 01 a|qeded apew 3gq pINOYS SYoIYD
(SpUny §n) 00°9$ S A3IeYd Y VSN
QY1 APISINY "V §[] [BIWSUNIUOD 3Y1 UT spunj
SN (00'+$) sIe[jop Jnoj Jo afreyd Sul[puey
pue Juiddiys © 10] ‘[T/G$R TUOZUY ‘UOS
-ON ] ‘BUOZLIY JO ANSIoatun) ‘Suussuidug
1omdwo) pue [eawndafg jo wswuedaq
UTWS[ONY “d "] IQ WO YSIp H09¢ Yout
-GT ¢ ® uo a[qejrear st weidoid ayJ 150D

‘PaAIasal
aIe SyTU 1910 [[V "OPEW SI 23IByd OU SB
JUOJ SE S[ENPIAIPUL AQ Pash 41231 9q Aeuwl
11 "'pawySuAdos st weadoad sy :SulsuadIy

‘uonEINS1JU0d 1INoId Y1 Jo 10id ay) Av[dsip

01 pIed so1ydeld S9[NdIaH 10 "YOA ¥DF
ue sannbal weidold oy ElRQ [EDIUYDAL

“UOTIUSAUOD
qDIdS [BnSn 2yl Ul $30INOS JULLND pue

adeijoa Jo L1uejod 20U210J31 SY1 SMOYS
"S1IUdWIR
ndut s $331N0S JUILIND PUE 33EI[0A pUL
*s1010npul "sionoeded s101s1sal s1daddy .
:weifoad
oy ‘uorewIojul mdul 3Y) saysnes yargm
NI ® 1O Ae[dsip usa1ds e st indino sy
‘INOND © JO SIUAWIS[S Y} I0] UOHRULIO]
-Ul UONDAUUOD (I2qUINU 3pou) [edtSojodos
pue ssweu judwWale JuruIEIUOD 3[1]
e st weiSoad syl o3 indut ay ] ruonduosag

6699-91TC¢ EPUOL] "I[[1AUOSYOEf
ymog peoy Jnig suyof 1§ 96t
weisold

SunasuiSuy [vondalg ANN/AN
BWINGD 'y Q2Ae] "1( ‘uoneuLIOju]

*sap13 indut jesiSojodoy

ADIS Woly swelderp 1INd1ID JO SUONLIUSS
-oxdas o1ydeid a1e21d5 o] :asoding

TVANNY ‘weidold

:M0[0} WeIs
-o1d 2y jo sqresap 2y, "(221dgd J0) IDIS

10J 31QRIINS ULIO] [EIoUa3 oY) 3ARY YoIym
sapy indut woly SWeIFeIp 1NdID $AILIO
1ey) wesdoad AN SUSaIAUL UR ST INSSi
siy) ul paquosap weidold puodas Iy

*Aeldsip 10}
Pa10213s U32q STy (UONBZI[RUWIOUIP 210J3q)
1213} 21 Jo a8e1S puodas 3 Jo uoNEZIEal
oYL T "S1§ Ut umoys ST ‘UONEINZLUOD A3y
put u3[jes ssedpueq e Julsn ‘suonrzieal
12115 91q1ssod 3y Jo SUQ "UCHIUNY IJSULT]
a1 Jo suonedo| o1az pue ajod ayp jo 100d
asued-s 3y pue “asuodsar das run oyt 101d
spnuufew oyl Jo AejdsIp Usa12s € apnjdul
asay] 1 814 ur umoys are uoncunxoidde
ay1 303 suondo Indino ays Jo sajdWEN? AWOS
‘ZH Q0S¢ St yipimpueq pueqdois syl pue
gp Ot st uonenuanue pueqdois ay -aiddu gp
$'1 ®Ym yIpisspueq ZH (Ot © SEY pueqssed
oyl pue "ZHY [ St udsoyd st Aoudnbsy
191u2D 3y -onsuadeleyd (oudipe) Jsne)
yim 121)1) ssedpueq € Jo USISap 3yl 1apISU0d
‘weidoid ays Jo asn ayl jo Iydurexs ue sy

"BUOZUY JO ANSIDATU) Y}
01 ajqeAtd aprw aq p[noOYs s}y "(spuny

z aundiq

" J0M + D/OMS +,8
i D/OM)'I .

Wyo SBLYEBR'Z = QH
wyo 0000000't = SH
Wyo 69566521 = v
Wwyo ggaveeT' L = ey

Wyo GGIPSEe’ L =24
Yo 0€2998.L’ W =14

".=<su o

se|od a;eﬁnluoo 2
<= uifio e 0sez L

1uaunsnfpe ured :o;:' ) sse:d

ke ey, it




