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Filter Test for Production and
Incoming Inspection
— HP 4194A Impedance/Gain-Phase Analyzer —

INTRODUCTICN

The HP4194A Impedance/Gain-Phase Analyzer can quickly and easily
evaluate a filters transmission characteristics. The following
information is useful for production and incomming inspection testing
of ceramic, crystal, LC, hybrid and active filters,

MEASUREMENT DESCRIPTION AND MAJOR CONCERNS

Filter manufacturers and end users need to perform fast and
accurate filter testing to increase throughput and reduce evalutation
cost, First, they need -to quickly perform transmission measurements
like gain, phase and group-delay. They also need to derive filter
parameters such as insertion loss, ripple, 3dB/6dB bandwidth, canter
fraquency, spurious level and frequency (refer tec figure 1 for
typical filter parameters), Finally, they must decide if these
parameters meet the test limits., All of these operations must be
automated inorder to quickly and accurately test filters,

Filter testing must also be automated inorder to reduce the chancs
of operator or measurement setup error. The test instrument should
automatically measure and perfrom checks, plus provide an cutput of the
test results.
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Figure 1. Typical Band Pass Filter Parameters
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HP 41942 SOLOTICN

Fast Transmissiocn Mecasurement

The HP 4194A can perform fast gain, phase and group-delay
measurements from 10dHz to 199MHz. The analyzer has a Programmable
Points Measurement (PPM) function that allows you to select
which frequency points to measure during the sweep. This function
optimizes filter measuremant speed by reducing m2asurement points ocutside
the passband region and concentrating them in the passband
region. A pregram points sweep can be setup in the HP 4194A's
PPM table and stored ip the analyzer's non-volitile memory (rafer
to figure 2) Inaddition, the measurement speed per peoint is 3.5 ms,
making the HP 41947 fast and efficient for transmission m2asuremsents,

FROGRAMMED POINTS TABLE =

 SWEEP:FREQUENCY(Hz) LIMIT FOR DATA A
N SWEEF POINTS - MINIMUM . Meximum
[ 21 465 D00 . 0PD0-9.39999E+37 9.99999E+37
2 21 375 545.00@-9.99999E+37 9.99999E+37
3 21 390 090.000-3.99993E+3T 9.99999E+37
4 21 385 900.00@-9.93999E+37 9.39999E +37
5 21 398 000.@AR-9.93999E+37 9.99999E+37
& 21 391 250.900-2.39999E+37 3.99999E+37
. T 21 384 000.00B-9.39999E+37 9.39993E+3T
8 21 336 000.008-3.9939SE+37 9.99993E+37
. § 21 358 0P0.0@B-9.99999E+37 9.99999E+37
13 21 109 000.99A-3.93999E+37 I.99999E+3T:
11 21 402 0208.08@-3.59999£+37 9.95999E+37
12 21 496 902.98@-39,99999E+37 9.99999E+37
13 21 498 000.09@-3.39999E+37 9.9999SE+3T
14 21 498 S75.990-9.99999E+37 9.99399E +37
1S 21 416 009.099-9.99999E+37 3.99399E+3T
15 21 420 290.90@-3.39993€+37 5.99959E+37
. 17 21 425 S50.008-9.99999E +37 9.359999E +37
18 21 430 P00.092-9.93939E+37 S.99399E+3T
13 : z ;

i

Figure 2. Program Points Measurament table for

program points sSwaeg.



Automatic Filter Parameter Evaluation

The HP 4194A can automatically derive filter parameters using
its graphic analysis and Auto Sequence Program (ASP) functions.
The graphic analysis functions such as marker and line-cursor can
be used to obtain insertion loss, ripple, 3dB/64B bandwidth,
center frecuency, spurious level/frequency and others.

Automated filter testing can be performed without a computer by
using an ASP program. ASP is a basic like program that you can
write in the HP 4194A to control all the measurement and graphic
analysis functions to automatically derive filter parameters. In
addition, an ASP program can check if the test results match the
test limits, determining if the device passes or fails. An example
of an ASP filter test program is shown in figures 3a,b,c,d.
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Figure 3a, Filter Test ASP program @
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Figure 2d.

Quick GO/NO-GO Filter Testing

Filter Test ASP program test result output.

The HP 4194A can also perform automatic Go/No-Go filter testing

by using its limits function.

Minimum and maximum test limits can

be set for each sweep point when using the PPM sweep mode (refer
to figure 4). A special register in the HP 4194A will indicate
if one or more measurement exceeds the program test limits. This
register can be read quickly by an ASP program. An example

of an ASP Go/No-Go test program is shown in figures 5a,b.
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Figure 4. Program Paints

Measurement table with minimum and

maximum test limits
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149 R
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169
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S0e
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CMT*60/N0-GQ FILTER TEST®

BEEP

RST | RESTART

Swm2 | SINGLE SWEEP

FNC2 1 GAIN-PHASE

0sC=-3 DBM

AMAX=S1ADIV=12.5

oPER ! PHASE DISP OFF

PTSET;PTN=2,PTEND | SET PPM %2 ON
PPHI

LMEP! I LIMITS ON
SWTRG I START MEAS
R@=50NG ! READ GONG REG
IF RO=1 THEN 6070 SQ@
ODISP “FAIL" I FAILED TEST
BEEP ~
WATT t10@
END
'
DISP "PASS” t PASSED TEST
BEEP
WAIT 100
END

Figure 5a, GO/NO=-GO Filter Test ASP

table

program (this program uses ths PPN

in figure 4).



BAND PASS FILTER (LIMITS & PROG PTNS SWEEP)
A: T/R (dB) B: 8 MKR 21 388 000.000 Hz
A MAX 5.000 dB GAIN -4, 69872 dB
B MAX 180.0 _ deg PHASE deg
I - T\~
f /{ ;, x \ -\
YA T
VAV \\ |
‘ N
A/DIV 12 .50 dB START 21 365 000.000 Hz
B MIN -180.0 deg STOP 21 430 000.000 Hz

Figure 5b. GO/NO-GO Filter Test measurement display {(with minimum and
maximum limits)

CONCLUSION

The HP 4194A is very well matched for testing filters. It
performs fast transmission measurements using the Program Points
Measurement sweep and can quickly calculate filter parameters
using the marker and line-cursor functions. All these
operations can be automated and filter parameters checked using an
ASP program, Finally, by using the HP 4194A's limits function, you
can also perform fast ASP GO/NO-GO filter testing.



For more information, call your local HP
sales office listed in your telephone
directory or an HP regional office listed
below for the location of your nearest
sales office.

United States:
Hewiett-Packard Company
4 Choke Cherry Road
Rockvilie, MD 20850

(301) 6704300

Hewlett-Packard Company
5201 Tollview Dr.

Rolling Meadows, 1L 60008
{312) 255-9800

Hewlett-Packard Company
5161 Lankershim Bivd.

No. Hollywood, CA 91601
{818) 505-5600

Hewlett-Packard Company
2015 South Park Place
Auanta, GA 30339

(404} 955-1500

Canada:

Hewlett-Packard Ltd.

6877 Goreway Drive
Mississauga, Ontario LAVIME
(416) 673-9430

Japan:
Yokogawa-Hewlett-Packard Lid.
15-7 Nishi Shinjuku 4 Chome
Shinjubi-iu

Tokyo 160, Japan

(03) 5371 1351

Latin America;

Latin American Region Headquarters
Mome Pelvoux No. 111

Lomas De Chapultepec

11000 Mexico, D.F. Mexico

(905) 202 0155

Australis’New Zealand:
Hewiett-Packard Australia bid.
3141 Joseph Street
Blackburn, Victoria 3130
Melbourne, Australia

(03) 895-2886

Far East:
Hewlett-Packard Asia Ltd.
22/F Bond Centre

West Tower, 89 Queensway
Central, Hong Kong

(5) 8487777

European Hesdquarters:
Hewlett-Packard SA.

150, Route du Nant §'Avril
1217 Meyrin 2
Geneva—Switzerfand
41/22 780 8111
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In Europe, please call your local HP sales
office or representative:

Austria, COMECON-countries and
Yugoslavia:
(0222) 2500 0

Belgium and Laxembourg:
{02) 761 34 00

Denmark:
(02) 81 66 40

Finland:
(0)88 721

France:
(1)60 774252

Germany:
(06172) 4000

Greece:
(01)682811

Iceland:
(01) 671 000

Ireland:
(01)8833 99

Italy:
(02)92 3691

Netherlands:
(020) 547 6669

Norway:
(©02)24609%0

Spain:
900 123 123

Sweden:
(08) 7502000

Switzerland:

(067) 31 21 11 (Head office)

(022) 780 41 L1 (Suisse Romande)
(046) 06 15 06 (Customer Information
Center)

UK.
{07)4) 777 828

Middle East and Africa:
Geneva-Switzeriand

Printed in U.S.A.
5652-7887



