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MIL-STD-L462 NOTICE
9 Februulfy 1991 3 ()
: ELECTROMAGNETIC INTERFERENCE

CHARACTERISTICS, MEASUREMENT OF

1. SCOPE

1.1 Scope. This standard establishes techniques to be used for the
measurement and determination of the electromagnetic interference
characteristics (emission and susceptibility) of electrical, electronic,
and electromechanical equipments, sub-systems and systems as required
by MIL-STD-L61A, NOTICE L.

1.2 Format.

1.2.1 Numbering System. - The test methods contained in this standard
are designated by an alpha numeric identification scheme. Esch method
is identified by a two (sometimes three) letter combination followed
by a two digit number. The meaning of the individual letters is:

- R = Radiated
C = Conducted
E = Emission
S = Susceptibility
T = New or modified test procedure included
- . for trial use, or as required by
procuring activity.

(a) Conducted Emnission tests are designated by "CE--."

(b) Radiated BEmission tests are designated bfr "RE~=, "

{c) Conducted Susceptibility tests designated by "CS--."

(d) Radiated Susceptibility tests designated by "RS--."

(e) Radiated and Conducted Emission testing techniques for
transient Interference measurement and for testing the presence
of high ambient conditions are designated "CRE---" tests.

(£f) The number following the letters in task sequence from
01 to 99.

1.2.2 Revision of Test Methods. - Revisions of test methods are
indicated by a letter following the method number, for example, the
original number 'assigned to the conducted emission 30 Hz to 50 KHz
Power Leads Method is CED1; the first revision of that method is
CBO1A, the second revision, CHD1B, etc.-
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1.2.3 Test Method Applicability. - Unless otherwise specified,'the '
test methods .contained herein are invoked by MIL-STD-L61 NOTICE ).

1.3 Units. The international system of units, specified in
MII-STD-L;63 is used. ‘

2. Referenced Documents

Specifications ‘ ' : .
EL-~ CD-6003-0009A Electromé'gnetic Interference Measurement : ‘ ~
, Instrumentation Characteristics for : -,
MIL-C-145662 Calibration of Standards N

Standartis . .,
MIL-STD-461 Electromagnetic Interference Characteristics;

NOTICE L Requirements for Equipment, Sub-system and
) System
MIL-STD-463 .  Definitions and Systems of Units, Electromagnetic
S Interf_erence Technology
MIL-STD-285 N - Ai;ténﬁaﬁbn Measurements for Enclosures, Method of ,
PlILQ-S'I'D-633B:~,- ‘.. .Mobile Electric Power Engine Generator Set Fa:hily
MIL-STD-220A° - Method of Insertion Loss Measurement h
MIL-STD-70LA Electric Power, Aircraft Characteristics and -
Utilization of

Drawings
ES-DL-198697 - Line Impedance Stabilization Network 2MHz to 65MHz )
SK.N 1791 Line Impe'dance;_Stabilization Network 10KHz to 10MHz - .
ES-F-201286 Antenna, Biconical 30MHz to 300MHz, less Balun
ES-DL-176}439 Bifalar Balun, 30 MHz to 300MHz
62J4040 Antemna, Conical Log Spiral, 200 to 1000 MHz
6231041 Antenna, Conical Iog Spiral, 1 to 10 GHz

DI~ES-A-217563 Antenna, Double Ridged Horn, 200 to 2000 MHz

DL-ES-A-217311  Antenna, Double Ridged Horn, 1 to 12.l GHz
and Drawings
thereto

AT
: Y
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* ' ES-DL-201090 Antennas, Microwave 12 to LO GHz
and Drawings: Detail Assembly
thereto

Copies of these drawings may be obtained from the contracting officer
or from the following activities:

- 62J4040 and 6234041
Hq, USAF logistics Command
Engineering Data Center (sGCDC)
- , Wright Patterson Air Force Base, Ohio Lsh33

US Naval Applied Science Laboratpry
Brooklyn, New 'Iork,.‘N.Y. B

Others: SK.N 1791

. Cormanding General,
US Army Electronics Command
ATTN: AMSEL-TD-TE~C
Fort Monmouth, New Jersey 07703

. Other Publications.

The documents referenced below form a part of this standard to the extent .
specified herein. . S B

y Society of Mmtomotive Engineers, Inc. (SAE) -
SAE-ARP-936 - Ten Microforad Capacitor =

SAE-J551 - Measurement of Electromagnetic Radiation from
Motor Vehicles

“Interference (20 to 1000 MHz)

(Copies may be obtained from the Society of Automotive Engineers, Inc.,
. 2 Pennsylvania Plaza, New York, New York 1001)

3, Definitions. - The terms used herein are defined in MII-STD-L463.

- L. Requirements.

"L4.1 General Requirements. - General requirements pertaining to the
application of this standard, and applicable test limits, are
specified in MIL-STD-L61 NOTICE 4. The test procedures contained in
this standard shall be used *r complying with MIL-STD-461, NOTICE L
measurement requirements and in preparing the BMI test plan.

4.2 Specific Requirements for Testing to the Requirements of
MIL-STD- NOTICE L. Details pertaining to the performance of the
Tests contained in this standard are presented in this section.
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4.2.1 _Test Conditions. = .

4.2.1.1 Ambient Electromapnetic Level. - The ambient electromagnetic -
field level, during testing, measured with the test sample de-energized,
shall be at least 6dB below the allowable specified limit. Conducted
ambient levels need not be measured, provided that the primary powver is .
adequately filtered. Precautions for avoiding ambient signals generated - , .
by test equipment, as outlined in the various test procedures, shall be ' )

cbserved. At the lower frequencies, where sScreenroom filtering may be -
inadequate and where the power line 10UFd capacitor represents a -
significant impedance, various methods for verifying the source of an :

excessive emission can be utilized, such as the technique discussed in the
notes to Method CE02, and should be made. a subjéct of the test plan. If

a test site does not meet the requirements specified herein, measurements
shall be performed using the procedure specified in Method CRE 02. When
instrumentation for performing CRE 02 is not available, the contractor may
use an equivalent methad with the approval of the procuring activity,

r;;crL-s'rD-héz NOTICE 3(&v)"

bh.2.1.2 Ground Plane. - A copper or brass ground plane (solid Plate)

shall be used that has a minimum thichness of 0.25mm for copper or 0.63mm, .
for brass -and is 2,25 square meters or larger in area with the smaller

side no less than 76cm. When testing is performed in a shielded enclosure, ’

the ground plane shall be'bonded to the shielded room such that the de-
bonding resistance shall not exceed 2.5 milliohms, In addition, the bonds
shall be placed at distances no greater than 90cm apart. For large .
equipment mounted on'a metal test stand, the test stand shall be considered
a part of the ground plane for testing purposes and shall be bonded
accordingly. ‘

rd

h.2.1.3 Accessory Equipment Precaution. - Care shall be taken to insure ST
that accessory equipments (spectrum monitors, oscilloscopes, earphones

and other equipments) used in conjunction with interference meters do

not affect measurement integrity.

L.2.1.4 Excess Personnel and Equipment. -~ The shielded enclosure shall
be kept free of unnecessary equipment, cable racks, and desks. Only the
equipment essential to the test being performed shall be in the enclosure. -
Personnel not actively involved in the test shall not be permitted in the .
enclosure. . ’ I - :

4.2.1.5 Power Supply Characteristics. - Power sources which are required
for the operation of the equipment, sub-system or system under test, and
which are not supplied by the Government, shall have characteristics and
tolerances astspecified in MIL-STD-70l, MIL-STD-633 or in the equipment
specification as is applicable.

4.2.,1.6 R £ Absorber Material. - R £ absorber material may be used in
shielde§ enclosures to reduqe reflections from the surfaces of the

I
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enclosure to the measurement antennas. It is encouraged that this
material be used immediately behind .the test specimen against the
enclosure wall in line with the test antennas,

h|2.1 07 Test Site.

4.2.1.7.1 Shielded Enclosures. = Shielded enclosures shall be of
sufficient size to adequately accept the item under test without
gacrificing test accuracy or requiring deviation from the methods

specified herein. Shielding and filtering characteristics shall meet
the following minimum requirements: o .

. (a) shielding effectiveness to electric. .~ fields and plane waves,

as measured in accordance with MIL-STD-285, shall be at least 80 4B
over the frequency range of test.

(b) Power line filtering must be included and shall have an
attenuation to frequenci€s above 10 KHz of at least 80 dB as measured
4n accordance with MIL-STD-220A.

4.2.1.7.2 Open Areas. - Open field sites may be used when sufficiently
large screen rooms are not available or when the nature of the equipment
tested precludes their usage. The ambient requirements of paragraph

. 4.2.1%1 must be observed.

© }o2.T.8 Test Site Atmospheric Conditions. - Testing shall be perfoémed

under the following atmospheric conditions where possible:

Temperature 20 to 30 °C
Pressure 78 Cm Hg

Relative Humidity 70 ¢ of Saturation

L.2.2 Measuring gguipment. - This section describes the teét equipment
used in the test methods contained in this standard.

4.2.2.1 Test Antennas. - Table I lists antennas which shall be used for
performing radiated emission (RE) and radiated susceptibility (RS)
measurements. Where antenna frequency ranges overlap either may be used,
receiver sensitivity permitting. EL-CD-6003-0009A states requirements
and testing techniques for antennas used in testing to this standard;
antenna factors shall be determined in accordance with the testing
techniques of that standard.

4.2.2.1.1 Test Antenna Counterpoise (Monopole) . - The test antenna

e vy ot it .

counterpoise shall be rolercnced Lo Lhe same ground reference used for

S
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the EMI meter For shielded cnclosure measurements, this would require
bonding the counterpoise to the refercnce ground plane. The bond must
be achieved by use of a solid metdl sheet having the same width as the
counterpoise and by welding along the entire edge at the points of
contact. If desired the counterpoise may be configured so that one
dimension is of adequate length to reach the equipment ground plane.
For out-of-door measurcments the counterpoise and EMI meter should be
referenced to a good earth ground. The antenna matching network must
be mounted below the counterpoise.

4.2,2,2 Other Equipment Characteristics. - Requirements for measuring

equipment characleristics are contained in EL-CD-6003-0009A along with ,
techniques for mecasurement of these characteristics. Table IT represents >
a suggested list of equipments™for each test. In some cases the list

presents more than 1 model capable of performing a given function. Any

equipment equivalent to those listed may be used with the approval of

the procuring activity.

4.2.3 Use of Measuring Equipment. - A1l laboratory equipment shall be
operated as prescribed by ihe applicable instruction manuals unless
otherwise. specified herein. This standard takes precedence in the event
of conflict with instruction manuals or other such documents issued by
industry or other government agencies. ' .
¥

4.2.3.1 Grounding of Measuring: Equipment., « It is important that grounding o’ ' 7
of EMI instrumentation be accompiished in accordance with the following
rules to avoid false data that may be introduced by ground loops.

(a) The antenna shall be remote from the measuring instrument.,

(b) The EMI measuring instrument shall be physically grounded with
only one connection to the equipment ground plane or to earth ground.
The power line ground shall be broken by means of an isolation transformer,

L.2.3.2 Equipment Warm-Up Time. - Prior to commencing data collection,

the measuring equipment shall have been switched on for a period of time i
adequate to allow parameter stabilization,. If the operation manual does

not specifiy a specific warm-up time, a period of one-hour. shall be .

observed. ' -
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FIGURE 7 Powerline stabilization network schematic diagram,perzS-DL-198697 J

: L POWER SOURCE :
TEST _ ] | Y S R LoaD o
SAMPLE L L ]
cf[ | ez o
COAXIAL - : | ' <
TERMINAL FOR- , | .
MEASURING al
SET -

ENCLOSURE-DATA: 1k GAGE (B%S) ALUMINUM SUGGESTED SIZE 9-3/8 IN. BY 4 BY | IN. .
FORM DATA: S-1/l4 IM. LENGTH, 3 IN. DIA (OD), .125 IN. WALL DRILL 3/8 IN, HOLE

7/16 IN. FRO¥ EACH END,
WIRE DATA: AWG 6, 60CVOLT, .310 IN. DIA (OD). .
OIL DATA: - L} - 5 MICROHENRTES, 13 TURNS SIKGLE LAYER, k4 IN., WINDING LEIGTH.
CAPACITOR: C! SHALL BE MUNTED "oN"1 IN. INSULATING BLOGK ABOVE GROUND.
CAPACITOR DATA: Ct = ,1 UF, 600-VOLT DC, FEEDTHRU

€2 = 1 UF, 600-VOLT DC, FEEDTHRU

RESISTOR DATA: Rl = ,,ooo-om, S-WATT CARBON

1. THE.VALUES ‘cImr FOR.THE COMPOKENT PARTS OF THE KEIWORK ARE NOMINAL.
REGARDLESS OF° THE CO:STRUCTION OR DEVIATION FROMN NOMINAL VALUES, THE
NETWORK MUST HAVE AMN.IMPEDANCE WITHIN 20 PERCEIT OF THAT GIVEM IN FIGURES.

2, CONNECTING LEADS 'I.'O CONDENSERS AND RESISTORS SIDULD BE AS NEARLY AS
POSSIBLE T0 ZERO IEKGTH..

3. NETWORKS MAY ALSO BE CONSTRUCTED HAVING A 1-0HM SERIES RESISTOR BETWEEN THE
- LINE AND CAPACITOR C2. THIS 1-OHM R.ESISTOR SHALL BE MADE UP FROM TEN 1C-0:,
1-WATT COMPOSITION RESISTORS. - ) -

o THE DATA GIVEN IN THIS FIGURE IS SUITABLE FOR THE CONSTRUCTION OF. S0-AMPERE .
NETWORKS. TIARGER CURRENT-CARRYING NEORKS MAY BE GONSTRUCTED BY INCREASING _
THE WIRE SIZE GIVEN MOR THE COIL AND THE SIZE OF THE OVERALL ENCLOSURE. *

S« THE S0-OlM TRAMSMISSION LINE S‘-DU'LD BE EXTENDED WITHIN THE ENCIDSURE RIGHT
UP TO THE LOCATION WHERE IT CONNECTS WITH CAPACITORCt.

6. CAUTION: THE NETWORK SHALL BE PROMINEWTLY AND PERMANENTLY MARKED "CAUTION-
SHOCK HAZARD - CONNECT CASE 70 EARTH GROUID BEFORE COMNECTING A-C POWER LINE."

7. NETWOFRKS PROCURED PRIOR T0 THE DATE OF THIS SPECIFICATION, BUT MNEETING THE
IMPEDANCE REQUIRISENTS OF FIGURE 8, MAY STILL BE USED.

8. EACH METWORK SHALL BE PERMANENTLY LABELED WITH THE FOLIOWING DATA: CURRENT j
RATING IN AMPERES AND VOLTAGE RATING IN VOLTS AT DIRECT CURREIT, 60, L0O, L
AND 800 cps. 20
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TO EQUIP. L _
BP Qe Y YY" - Bp
/ , 50 A N
PRpOe——9 _ PRy
ISA .
-l 0. IpF
z, T 600V
' 25 KQ R4 °2 20 Fca 0.03uF
20 © .03
< NG W 377 —Teoov-Teo0v > .-
| - -
', < lKn 4 'a )
< <
11\ aw R3 3 250w
\ apé \ 1 . Osp.”/
‘\—50 OHM COAXIAL

 TERMINATION IN PLACE OF RIFI METERS

Z;— IMPEDANCE PRESENTED TO THE EQUIPMENT WHEN
.~ CONNECTED FOR MEASUREMENTS.
Zg — IMPEDANCE OF THE POWER SOURCE USED.
BP—HEAVY DUTY BINDING POSTS (MFR.STANDARD ELECTRIC TIME CO0.)
PRj— POWER RECEPTACLE, IS V,, IS AMPS.(3-WIRE POLARIZED

TWIST LOCK, MALE BASE)
PRa— POWER RECEPTACLE, 115 V., |5 AMPS. (3-WIRE NON-POLARIZED,

“U"SHAPED GROUNDING SLOT.)
NC — TYPE "N" CONNECTOR (UG-58/U) PANEL MOUNTING.

L*— coiL-26 TURNS OF N0.6-600 VOLTS INSULATED WIRE
(STRANDED), WOUND ON 53" DIAMETER COIL FORM.

CASE: |7£-"|. X |7_-.1_-"w X 8%'.H BRASS (DIVIDED IN TWO SECTIONS BY
A BRASS PLATE 173 "x83 "x {2" THiCK.

NOTE:DUAL LINE STABILIZATION NETWORK CONSISTS OF TWO OF
THE ABOVE NETWORKS.

FIG.9 A NETWORK OF THE DUAL LINE IMPEDANCE STABILI-

ZATION NETWORK (LOW FREQUENCY) per SK.N 1791

MIL-STD-}62 NOT
SFebruary :l[g?lj (EL)

22
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he2.3.3 Detector Function, = A peak detector shall be used for all '
measurcments required by MIL-STD-UL61 HOTICE L4; however, for narrowband
measurements, the average or rms functions may be used, if authorized

by the procuring activity. Substitution generator output levels shall

be corrected when the detector output and the signal generator output
calibration are different functions of sign wave (peak, average, rms).

l.2.3.4 Monitoring of Measuring Equipment. - The IF output of the EMI
measuring instrument shall be monitored with a device that gives an
amplitude versus frequency presentation on a cathode ray tube. ' This
monitor is used to obtain information on the characteristics of the -
gignals being measured. The measuring equipment shall also be
manitored with headphones-or a speaker.

h.2.3.5 Identification of Spurious Responses in Measuring Equipment. -
The measurement equipment shall be checked for spurious responses.

False data caused by such spurious responses shall be so identified on the
X-Y recordings or data sheets.

4.2.3.6 Calibration of Measuring Equipment. - Measuring instruments

and accessories used in determining compliance with this standard shall

be calibrated under an approved program in accordance with MIL-C-45662,

The .calibration program document required by MIL-C-45662 shall be submitted
for government approval as part of the test plan. See EL-CD-6003-0009A
for calibration methods for impilse generators.

he2.3.7 Accuracy of Measurement. - A1l measurements made in accordance s
with this standard shall have the following accuracies. Proof of such
accuracy shall be documented in the test report.

- (a) Frequency Accuracy:

- Where specified limits are exceeded in the spurious response and
harmonic and spurious emissions tests (antenna terminal), the frequency
of measurement shall-be accurate to within 10.1%. Since signal generators
and-EMI meters usually do not offer this accuracy, it will be necessary

shall be subject to a frequency accuracy of +2%. *

to employ a frequency counter or:other similar standard. All other tests ;

‘ (b) Amplitide Accuracy
Amplitude Accuracies shall be +2dB.

he2.i Positioning of Measurcment Antennas, -

k.2.h.1 Each face of the test sample shall be probed with a loop or
other suitable sensor to determine the localized area producing maximum
emlssion or susceptibility. Probing shall be performed at frequencies :
known or calculated to represent worst case interference; or, if no such
information is available, probing shall be porformed at no fewer points
than 1 frequency for every two octaves oveér the frequency range of test.
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- . ' The face exhibiting worst case characteristics in any octave or band,
. providcd that a band is not less than two octaves, shall face the test
'J : antenna for that par tion of the frequency scan. Automatic scan
techniques may be used to scan all sides. .

h.2.4.2 Vhen performing radiated emission and susceptibility tests no
point of the antennas shall be less than 1 meter to the walls and 0.5
meters to the ceiling of the shielded enclosure or obstruction.

h4.2.4.3 For radiated emission measurchments between 30 MHz and 12.4 GHz

-+~ . _  1linearly polarized antennas shall positioned alternately to measure the
, -vertical and horizontal components of the emission. For radiated .

. susceptibility measurements between 30 MHz and 12.h GHz, linearly -

polarized antennas shall be positicned so as to generate alternately

vertical and horizontal fields. w3 - :

4.2.5 Measuring Frequencics. - The entire specified frequency range

- for each applicable test shall be scanned. Measurements shall be taken

"~ at not less than threec frequencies per octave representing the maximum

4ndications within the octave. In addition, measurements shall also be
made at the test sample's critical frequencies (power frequency andv
harmonics, local oscillator frequencies, I.f. frequency and others) fas
specified in the equipment, sub-system or system specification and the

. government approved test plan. - : T

4:2.6 Identification of Broadband and Narrowband Emissions. -

- Identification of broadband and narrowband interference may be
accomplished by use of the monitoring equipment specified in h.2.3.k or
by observing affectsdue to switching of bandwidths or detection  °
functions. Also, a differentiation can be made by measuring the pulse
repetition rate of the emission (Optional). If the pulse repetition
rate is less than the rate specified in the following table it should
be considered a broadband emission and should be measured with an
instrument having a bandwidth equal to or greater than the value of
the specified rate; if the repetition rate is greater than specified
below, the emission should be considered narrowband and should be

measured with an instrumeni having a-bandwidth less than or equal to

the value of the specified repetition rate.

Led

Frequency Range Repetition Rate

20KHz - 150KHz /' 200Hz
150KHz - 30MHz SKHz
30MHz - LOOMHz 100KHz
L4OOMHz - 1000MHz 300KHz
h.2.6.1 Pulsed CW Requirements. - The pulse vepetition criteria
‘ expressed in the lorcgoing shall apply for pulsed CW up to 1000MHz.
25
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Above 1000 MHz pulsed CW. emission shall be compared to narrowband
limits; however, bandwidth corrections-should be employed to normalize
the measurements to 1 MHz bandwidth.

h.2;7 Arrangement and Operation of Test Sample.

b.2.7.1 Control Adjustment. - For all modes of operation, controls on -
the test sample shall be operated and adjusted as prescribed in the -
instruction manual or as required by the equipment SPGlelcatlon to
obtain, optimum design performance. _—

h.2.7.2 Signal Inputs. - Actual or simulated 51éna1 inputs required to .
activate, utilize, or operate all circuits shall be used during emission
and susceptibility testlng.

h4.2.7.3 Arrangement and Operating Conditions. - Interconnecting.cable
.assemblies and supporting structures shall simulate actual installation
and usage. Shielded leads.shall not be used in the test setup unless
they have been specified in government furnished installation drawings
or in the government approved electromagnetic compatibility control plan,
Cables .shall be checked against the installation requirements to verify
that no extra shielded wires have been used, Cables and equipments
shall be so arranged that there is no shielding interposed between the
test sample cables and the measurement antennas. When:testing in
shielded enclosures, the faces of the test sample shall be located 10 + 2
centimeters (cm)-from the edge of the ground plane.‘ All leads and
cables: shall be within 10 + 2 ¢m from the edge of the ground plane, and
shall be approximately 5 cm above the ground plane,

he2.7.h Bonding of Test Sample. - Except as indicated. for conducted
emission tests, only the provisions included in the design of the
equipment or as specified in government approved installation drawings
shall be used to bond units such as equipment case and mount together, -
or to the ground plane. .When bonding.straps are required to complete
the test setup, they shall be identical to those specified.in the
installation drawings. Portable equipments that are.intended to be.

grounded through the third wire of the;power cable shall be grounded as ,*;

indicated in the applicable test procedure, and shall not be grounded
by any other means; for radiated emissions testing, this would require
the use of an isolation test stand.

h.2.7.4.1 Shock and Vibration Isolators. - Test samples shall be

secured to mounting bases having shock or vibration isolators, if such
mounting bases are used in the installation. The bonding straps furnished
with the mounting base shall be connected to the ground plane. When
mounting bases do not have bonding straps, bonding straps shall not be
used in the test setup.

26
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) L.2.7.4.2 External Ground Terminal. - When an external terminal is

provided for a ground conncction on the test_sample, this terminal
shall be connected to the ground plane.

4.2.7.5 Ioads. = The equipment under test shall be loaded with the full
mechanical and electrical load, or equivalent for which it is designed.
This requirement specifically includes electrical loading of the contacts
of mechanisms which are designed to control electrical loads even though
such loads are physically separate from the equipment under test.
Operation of voltage regulators and other circuits that function inter-
mittently is required during testing. - The loads used shall simulate the
resistance, inductance, and capacitance of the actual load. Mechanical

“devices shall also be operatcd under load. The device under test shall

be actuated by the same méans as in the installation. Example: If a
solenoid is actuated by a silicon-controlled rectifier, do not use a
toggle switch to operate the solenoid for the test.

4.2.7.5.1 Source and loads for G-E Equipment. - All RF outputs of C-E
equipment shall be terminated with shiclded dummy loads as appropriate

" for the equipment under test and the test being run to produce maximum

normal output. At the frequencies of concérn, the VSWR of resistive: dummy
loads, attenuators, directional couplers, samplers, power dividers,®and
the internal output impedance of standard -signal generators shall be:no
greater than: ’ -

* Transmitter Loads 1.5:1 - ; -
A1l other dummy loads and pads 1.3:1.
Standard Signhal Generators 1.3:1

h.2.7.6 Operating F?equencies,'- Measurements shall be performed wifh
the test sample tuned according to the following rule: .

~ (a) Where the test sample has only one continuously tunable band
(without band switching) or a single range of fixed channels, perform
tests with the test sample tuned to frequencies or channels not more
than 5 percent removed from the lower and upper tunable frequency

- 14mits. If these selected frequencies are of ratio greater than 2-to 1,

perform tests with test sample tuned to the cenber frequency of the
tunable band or range, also. .

(b) For test samples with multiple tuning bands or ranges of fixed
channels, perform tests with test sample tuned to frequencies 5 percent
removed from the extremes of each band or range. Vhare this would
involve greater than 6 tests, perform tests with test sample tuned to
the center frequency at each band or range only.

(¢c) In addition to the above, narrowband tests shall be conducted
with the test samplec tuned to- frequencies or chamnels as indicated in the

27
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government approved control and test plans as being potentially subject
to spurious responses and emissiors. '

% Measurement Procedurcs. -

5.1 This section contains the measurement procedures to be used in

determining compliance with the emission and susceptibility requirements
MIL-STD-L461 NOTICE 4. The test procedures are for:the entire specified

frequency range; however, certain equipments sub-systems or systems may .
not require testing throughout the complete measurement frequency range. :
These modifications are specified in MIL-STD-461 NOTICE L

5.2 Table IITis an index of measurement procedures by method number, -
date, and title.

Table III - Index of Measurement Procedures

Method Date Title
CE1 S Sept 1969 Conducted Emission, 30 Hz to 50 KHz,
dc Power leads .
CE02 - 5 Sept 1969 - Conducted BEmission, 10 KHz to SO KHz,
A ac Power leads _
CH3 " 5 Sept 1962 Conducted Emission, 30 Hz to 50 KHz, .
o Control and Signal Leads ‘
CmoL N 5 Sept 1969 , Conducted Emission, SO KHz to 50 MHaz,
. Power Leads : :
CIDS S Sept 1969 Conducted Emission, 50 KHz to 50 MHz,
Control and Signal Leads
CEO6 S Sept 1969 Conducted Emission 10 KHz to 12.4 GHaz,
Antenna Terminal
CEQT7 10 June 1970 Power Source, Tactical Vehicles
- : 1.5 to 65 MHz '
CSO01 S Sept 1969 Conducted Susceptibility, 30 Hz to il
: 50 KHz, dc Power.Leads
Cs02 5 Sept 1969 Conducted Susceptibility, 50 KHz to
LOO MHz Power Leads
€s03 S Sept 1969 Conducted Susceptibility, 30 Hz to
' 10 GHz, Intermodulation, Two Signal
csoh 5 Sept 1969 Conducted Susceptibility, 30 Hz to 10 GHz,

Rejection of Undesired Signals at
‘Input Terminals (2-Signal Generator -

Method) _
Cs06 5 Sept 1969 Conducted Susceptibility, Spike, Power
Leads .
)
28
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31 July 1967
5 Sept 1969
5 Sept 1969
31 July 1967
5 Sept 1969

. 5 Sept 1969

S Sept 1969
S Sept 1969
31 July 1967

31 July 1967

31 July 1967
5 Sept 1969
5 Sept 1969

YTeaTRle2 A ICE 3¢50

Conducted Susceptibility, Squelch
Circuits :

Transient Measurements of Manual °
Switching and Low Repetition Noise

Emission Measurements in a High
Ambient Field

Radiated Emission, 30 Hz to 30 KHz,
Magnetic Field

Radiated.Bmission, 14 KHz to 12 ze,
Electric Field

Radiated BEmission, Spurious and
- Harmonic Emissions 10 KHz to LO GHz

Radiated BEmission, 20 Hz tolL0. KHz,

" -Magnetic Field

Radiated BEnission, 20 Hz to 50 KHz,
Magnetic Field

Radiated Emission, 150 KHz to LDO MHz
Vehicles and Engine-Driven Equipment

Radiated Emission, 1l KHz to 1 GHz,
Overhead Power Lines

Radiated Susceptibility, 30 Hz to 30 KHz,

- Magnetic Field

Radiated Susceptibllity, Magnetic ;
Induction Fields ‘

Radiated Susceptibility, 1hKHz to 12 L GHz

Electric Field
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METIOD CEO1
CONDUCTED EMISSION, 30 Hz to 50 KHz DC POWER LEADS

1. Applicability - This test method is applicable for measuring conducted
emigsions in the i‘requency range of 30 Hz to 50 KHz on de¢ power input and
output leads. It is especially useful where flat frequency response or
increased sensitivity is desired.

2, Agp_aratus -

 Solar Electronics Co., Audio Isolation Transformer Type 6220-14
or eun.Va.lent.

b. Electromagnetic Interference Meter.
e Ten-Micro-Farad Feed-Through Capacitor.

3. Test Setup - The test setup shall be as shown in Figure CHO1.1 The
resister R shunts the primary, its value determining the system transfer
impedance. The fransfer impedance or correction factor shall be deter-
mined as showm in Figure CEO1.2 and plotted as shown in Figure CHO1-3

A value of R less than 5 ohms should be chosen so as to give essentially a
flat response across the frequency range.  The-transfer impedance can’
also be determlned by a single calculatlon as follows.

2z = 20 1og'l§1 do relative to one ohm (R<< 50 ohms)

The correction factor 1s then just the négative of z, (Th:.s caléulation
will be“in slight error if the transformer turns ratio is not exactly
2 to 1. In such case z = 20 log R where n is the turns ratio). In

= )
order to maintain required sensitivity a value of R less than .5 ohms
should not be used.

3.1 A measurement instrument bandwidth between 50 and 75 Hz shall be used.
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HOTEG:
A, Technique for Determining Source of Conducted Emission (Ambient or Test

Sample Gencrated)

_ | £ == rautd g 2,
% v Y

LI+ 4

I, is alvays greater than I,
When taking measurements on both sides of the capacitor, the highest levél at
-any given frequency will always be on the same side with the generater or source
of that emission. Thus, if the highef level is measﬁred on the 't;est saniple side
of the capacitor, the emission is coming from the test sample. If the level is

higher on the power source side of the capacitor the emission is ambient.
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METHOD CEO2
CONDUCTED EMISSION, 10 KHz to 50 KHz, AC POWER ILEADS
1. Applicability - This test method is applicable for measuring conducted

emigsions on ac power input and output leads, including neutrals which
are grounded externally to the equipment and whose length exceeds 6 inches.

2. Aggaratus -

a. Current Probe,

- b/ Matching Transformer --If‘;equired between current probe and the

4nterference meter to allow the measuring system to meet the sensitivity

requirements needed to perform the test. :
¢. Flectromagnetic Interference Meter.

d. Band - Reject or High Pass Filter - A filter shall be used in the
measuring circuit to attenuate all frequencies below 10 KHz. :

e. Line Impedance stabilization networks. See Figures 9 and 10 for
details of LISN covering applicable frequency range.

'f. Headphones and IF monitor.
g. 50 ohm resistive terminations for LISN's

3. Test Procedure - The test setup shall be as shown on Figure CEO2.

3.1 A meter bandwidth between 50 and 75 Hz shall be used.
Notes:

a. When matching transformers or band-reject filters are used, their
characteristics must be described in the test plan and/or test report. ;

b. Conducted emissions shall be measured separately on each power
lead. :
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FIGURE CID2
NOTES:

1. The equipment power ground shall be referenced to the ground plane
for this test. :

2. SThe minimum separation between cables, leads, and ground plane shall
be 5 cm.

.3+ The length of power lead from the test sample to the stabilization
networks shall be at least 2 meters long but not greater than 3 meters long.

k. The 1ehgth of each poﬁ;r lead between the point of separation and
comnection to the stabilization network shall be 30 + 2cm.

5. The test sample and EMI instrumentation should derive their power
requirements from separate phases of the ac power source, if possible,
The purpose of this requirement is to provide isolation between the
test sample and measurement instrumentation through the shielded
enclosure power line filters.

6. The EMI measurement ingtrument chassis pover ground must be broken
at the isolation transformer to prevent circulation of r.f. ground
currents in the test equipment.

7. Calibration generators and other electronic measurement instrumentation
must not contribute adversely to the power line ambient level, Separate
powsr source phases, filters, reversed line impedance stabilization
networks, etc. should be used as required to provide r.f. isolation.

CAUTION: Be sure all test instrumentation is properly bonded to the
ground plane before applying power to prevent a potential shock hazard
to personnel. .
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METIDD CEO3 ' :
CONDUCTED EMISSIONS, 30 Hz to 50 KHz, SUB_SYSTEM CONTROL AND SIGNAL LEADS

1. Applicabilily -« This test method is applicable for measuring conducted
emissions on control and signal leads which interconnect sub-systems of a
system. Interconnecting cables, signal leads and control leads existing
at the interface of Contriact End Items being supplied under a single
contract by a single contractor neced not be tested.

2. Apparatus - The test appratus shall include the following.

a..: Current Probe.

b. Matching Transformer - If required Betweeh:éurrent probe and the
interference meter to allow.the measuring system to meet the sensitivity
- requirements needed to perform the test.

¢ Electromagnetic Interference Meber with 50 to 75 Hz bandwidth.

3. Test Setup and Procedure - The test setup shall be as shownnin
Figure CEQO3-1

3.1 Measurements shall be taken with the EMI meter bandwidth selection
control set to 50 to 75 Hz. . : :

L. Notes:

a. Where individual or groups of leads, contained in a shielded or
sheathed bundle, must be tested, an extension or segment, fabricated
especially for the purposes of this test, must be added to the cable.
This segment would be unsheathed and would include no shields. Rules
for grouping signal and control leads, within the same lead bundle, for
testing are as follows.

, (1) In no case shall a group of leads be probed with both the
high and return leads in the test group., Twisted pairs will be tested in
the same manner at the bundle test extension or segment where the twisting
is discontinued.

(2) The size of the group tested should not exceed % inch in
diameter. Each group which results from the division should contain a
approximately the same number of conductors.

(3) VWhen a gfoup of leads exceeds the limits of this standard, .
the offending leads shall be identified and measured separately.

38
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b. When the test sample provides secondary power to another
equipment which is not included in the test, the power lines shall be
appropriately loaded, excluding LISN's and measurements shall be made

using method for signal and control leads.

FIGURE CHO3-1 NOTES

1., The d.c. bond resistance between the ground plane and the enclosure
shall not exceed 2.5 milliohms. 5

2. The minimum separation between cables, leads and ground plane shall
be 5 cm.

3. The test sample and BMI instrumentation should derive their power
requirements from separate phases of the ac power source, if possible.

‘The purpose of this requirement is to. provide isolation between the

test sample and measurement instrumentation through the enclosure power
line filters. ’

L. -The EMI measurement instrument chassis power ground must be broken
at the isolation transformer to prevent circulation of r.f. ground
currents in the test equipment.

5. Calibration generators and other electronic measurement instrumen-
tation must not contribute adversely to the power line ambient level..
Separate power source phases, filters, reversed impedance stabilization
networks, etc., should be used as required to provide r.f. isolation.

CAUTION: Be sure the instrumentation is properly bonded to the ground

plane before applying ac power to prevent potential shock hazard to
personnel.
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METHOD CEOL
(A) CONDUCTED EMISSIONS 50 KHz to SOMHz, POWER LEADS

1. RApplicability - This test method is applicable for measuring conducted
_emissions on equipment/sub-system a.c. and d.c. power leads, including
neutrals vwhich are grounded externally to the equipment. This includes
equipment-sub-system leads supplying unfiltered primary a.c. and d.c.
power to other equipments or sub-systems. To be used in testing to the
requirements of Tables I thru VII of MIL-STD-L461 NOTICE L

2., Apparatust Measurement instrumentation shall include.

a. .Current Probes. -

b. Electromagnetic Interference Meter.

¢. Line Impedance Stabilization Networks:z- Two such networks,
covering separate frequency ranges, are-required for each line to be
tested (See Table II and Figures , T 8, 9 and 10).

d. Headset and IF Monitoring Device

€. '50 ohm fesistive terminations o S T

' 3. .gg§t~Procedure - The test setup shall be as shown in Figure CEOZ;
See Figure CEOL-1ior details of LISN setup. I

NOTES:

1. The current probe shall be pdhitioned along the length of power
lead to produce a maximum reading on the EMI meter.

2. Engine Generators - No LISN is required in the output power leads.
Measurements shall be made with the output end of the power cable
terminated with a normal operating load. . A cable length of 50 feet
should be used and measurements made near the load end.

(B) CONDUCTED INTERFERENCE, POWERLINE - .150 to 65 MHz LISN METHOD

1., Applicability - This test method is applicable for measuring
conducted emissions in the frequency range of .150 to 65 MHz on A.C.
and D.C. power leads for all electronic and electro-mechanical equipment
except engine generators and vehicles. To be used in testing to the
requirements of Tables A-I1 thru A-VI' of MIL-STD-L461 NOTICE k.

L
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- 2. Apparatus - The test apparatus shall include the followings

a. Line impedance stabilization networks (impedance characteristics:
per Figure 8 ang 10,

" b 50 ohm resistive terminationé (VSWR not greater than 1.3 at
frequencies of concern).

c. Isolation transformer.

3. Test Procedure - The test setup shall be as shown in Figure CEOL-2,
Conducted emissions, both narrowband and broadband, shall be measured on
all A.C. and D.C. power input and output leads, including neutrals which

are groundéd externally to0 the equipment. Bonding straps do not have to

be measured. The limits of Figures A-3a through A-3d of MIL-STD-L61 KOTICE b
shall apply,

L2
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NOTES - Figure CEDL-2

1. The D.C. bond impedance between the ground plane and enclosure
shall not exceed 2.5 milliohms. -

2. The EMI meter shall be bonded to the ground plane at one point only.
The chassis ground lead shall be broken.

3. Line impedance stabilization networks and isolation transformer
shall be bonded to the ground plane.

Lh. The minimum separation between cables, leads and ground plane shall
he 5 CM. '

5. When possible, the test sample and EMI measuring instrumentation
shall derive their power from two separate phases of the A.C. source.
The purpose of this is to provide additional isolation.between the test
sample and measuring instrumentation through the enclosure's power
line filters. :

CAUTION: Be sure all test tnstrumentation is properly bonded to the
ground plane before applying power to prevent a potential shock hazard
to personnel. { i

L5
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METHOD CHEOS
CONDUCTED EMISSIONS, 50 KHz to 50 -MHz.SUB-SYSTEM CONTIOL AND SIGMAL LEADS

1« Applicability - This method is applicable for measuring conducted
emissions on control and signal leads which interconnect sub-systems of a
system configuration. Interconnecting cables, signal leads and control leads
existing at the interface of Contract End Items being supplied under a

single contract by a single contractor nced not be tested.

2. Apparatus - The test apparatus shall include the. following:
a. Current prohes.
b. ilectromagnetic Interference Meter.
Ce Hea&set and IF monitoring device.

3. Test Setup and Procedure - The test setup shall be as shown in
Figure CHO3-1.

e Notes:

a. VWhere individual' or groups of leads, contained in a shielded or i
sheathed bundle, must be tested, an extension or segment, fabricated -
especially for the purposes of this test, must be added to the cable.
This segment would be unsheathed and would include no shieclds. Rules
for grouping signal and control leads, within the same lead bundle, for
testing are as follows. -

(1) 1In no case shall a group of leads be probed with both the high
and return leads in the test group. Twisted pairs will be tested in the
same manner at the bundle test extension or segment where the twisting
is discontinued.

(2) The size of the group tested should not exceed % inch in
diameter, Each group which results from the division should contain
approximately the same number of conductors.

(3) When a group of leads exceeds the limits of‘this standard, the
offending leads shall be identified and measured separately.

b, When the test sample provides secondary power to another equip-
ment which is not included in the test, the power lines shall be aporooriately
loaded, excluding LISN's and measurements shall be made using the method
for signal and control lines.
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’ ' c. The current probe shall be positioned along the length of
‘ interconnecting czble to produce a maximum reading on the EMI meter.

d: The equipment shall be loaded as qucifiéd under the test )
sample requirements in this standard. :

o | L7
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METIOD CD06
CONDUCTED EMISSION, 10 KHz to 12.LGHz
ANTENNA TERMINAL, EQUIPMENT, SUB-SYSTEM, SYSTEM

1. Applicabjlity - This test procedure shall be used to measure the

power of emissions appearing at equipment, sub-system and system antenna
terminals, The procedures outlined herein for the range from 10 Kiiz to 12,134z =
applicable for receivers, transmitters (key-up and key-dowm) and r.f. B
amplifiers operating below:1.2l GHz., These procedures do not apply to

equipmer.ts designed to operate into a fixed nonremovable antenna, for .
transmitters whose average output power is greater than five kilowatts,

or for transmission systems above the frequency where multimode

propagation can exist.

2. Frequency Range of Test - Frequency range of the test is as followus:

Equipment (test Sample) Range of Test
Operating Range 7 ,

VIF (10 to 30 KHz) 0.0i to 10 Miz

LF (30 t0300 KHz) - ' 0.01 to 100 MHz

MF (.3 to 3 MHz) 0.01 to 600 MHz !
HF (3 to 30 Miz) 0.01 to 1,000 MHz . '

VHF (30 to 300 MHz) 0.01 to 3,000 MHz)

UHF (300 to 1240 MHz) 0.01 to 12,400 MHz

3. Apparatus - The meaéuring apparatus shall be as indicated in Figures
CED@QE » CB06-2, CHO6-3 and CEO6-l ‘as applicable.

e Test Setup - The test procedure shall be selccted in accordance.with

the title descriptions of Figures CH06-1, CE06-2 and CHDG-3.

4.1 If the equipment is designed for o.p'e'ratio'h into a specified antenna,
it shall.be tested using the actual antenna as the load..

L.2 For testing receivers and transmitters in the key-up condition, the
rejection networks and attenuators should not be used., Measurements
should be made by intcérposing an appropriate matching network between
the antenna terminal and the EMI meter. '

L.3 When the power available at the antenna terminals is greater than
30 dBW or the operating frequency of the test sample is greater than
1.2}y GHz or multimode emissions exist below 12.} GHz in waveguide
transmission lines, measurements shall be made in the radiat ed field,
using Method RE03.

L8
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L.4 Selection of directional couplers for use in this test should be
based on the following criteria. I '

‘a. Insertion loss between test sample and load shall not exceed
1dB over the frequency range of test.

b. Coupling arm calibration error shall not exceed +,25 dB over
the frequency range of test. .

c. The coupling arm isolation shall be consistant with adequate .
reduction of the transmitter's fundamental power and the test configu-
ration sensitivity required to measure spurious and harmonic levels
indicated in the limit curve of MIL-STD Li61 NOTICE L. '

5. Procedure to be Used in Conjunction With the Test Setup of Figure CHO6-L.

a. Tune the transmitter to a specified test frequency. With the
coaxial switch of Figure CHO6-l in position 1, and the fundamental ~
frequency rejection network bypassed, tune the frequency - selective
volt meter to the transmitter frequency. -Adjust the variable atten-
uator and the voltmeter controls for a convenient reading on the meter.
Record all settings and attenuator settings including power monitor
level. ' :

b. Using the transmitter settings of (a) above, insert the funda-
mental frequency.rejection network, and tune it to reject the transmitter
fundamental frequency. .

c. With minimum system attenuation and maximum instrument sensi-
tivity, tune the frequency selective voltmeter through its full frequency
range/s to detect all emissions.

d. Each time a spurious transmitter output is found, adjust the
meter sensitivity to give a convenient reading. -Set the coaxial switch
to position 2 and determine the signal level of the responses by
substituting an equivalent signal from the signal generator. Record
these values. When determining the level of the responses, the
attenuation of the signal coupling device, at the spurious frequency
shall be known to within.:.25 db. : -

e. Repeat the foregoing steps at each specified transmitter test
frequency.

6. Notes.
6.1 An impedance match between the test sample and the measuring

equipment shall be maintained.

L9
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6.2 It is easy to damage equipment during this test or to generate
spurious responses in the interference measuring set. To minimize
these problems, it is recommended that the fundamental frequency be
attenuated to approximately - 30dBW at the input to the rejection
network.

6.3 Identification of spurious revponses can be simplified by moni-
toring the measurement instruments IF with a spectrum analyzer or
pan adapter.

6.4 The test sample shall always operate into a matched resistive load
for all antenna terminal tests except when the test setup of CH6-3 is
used, where the actual equipment antenna is used as a load.

6.5 The insertion loss of fundamental frequency reJection networks
shall be known, at the frequencies of the spurious output being neasure
to +1dB.

6.6 Dummy loads shall be of adequate powar handling capacity to
terminate the transmitters.

-
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MIL-STD-462 NOTICE 3(EL)

. 9 Februery 1971
TEST ATTENUATOR REJECTION EMI
SAMPLE ' ~LOAD NETfWORK METER
(]

. AVERAGE POWER AT INPUT TO EMI METER AT fo SHOULD NOT BE GREATER THAN
4048 ABOVE METER SENSITIVITY LEVEL. - .

FIG.CEO6-1 TEST SETUP FOR CONDUCTED EMISSIONS, ANTENNA
- TERMINAL WHERE fo ISINRANGE OF IOKHz TOIOOMNHz
AND AVERAGE POWER DOES NOT EXCEED 30dBW.

INSERTION LOSS < 1dB
DIRECTIONAL COUPLER

" B . ) - A_ LOAD
. - VSWR < .5

TEST SAMPLE
O TO10GHz
£
o b
‘ COAXIAL
SWITCH
REJECTION EMi
FILTER METER

AVERAGE POWER AT INPUT TO EMIMETCR AT fo SHOULD NOT BE GREATER THAN
40dB ABOVE METER. Sensitivity Level

FIG. CEO6-2 TEST SETUP FOR CONDUCTED EMISSIONS, ANTENNA
TERMINAL WHERE fo IS INRANGE |00 MHz TO 1.24 GHz

AND AVERAGE POWER DOES NOT EXCEED 30 dBW.

st
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MIL STD-462 NOTICE 3(ZL)

8 February 197
- ' EQUIPMENT, SUBSYSTEM OR SYSTEM

[———~—-~-=--—- I ittt i =

| |

. l FO i
| POWER i

: MONITOR :

f |

| | [~~~ 7777 B :
1 tRansMITTER V' | sampLiNG NETWORK | ! : I

. l UNDER ' (2 REQUIRED IF |_| sysTem '
! ] 1 ANTENNA | |

: TEST i BALANCED LINE) ] !

| . |

b — b e o

VARIABLE .
ATTENUATOR | ;
Q ' " SHIELDED ENCLOSURE, IF REQUIRED
1. . i
o (Pr——etmi—

! 50 owm | SIGNAL | :
| ATTEN. > & , GENERATOR |
| \ | !
| DIRECTIONAL I
| COUPLER :
l FUNDAMENTAL FREQ. ,
| | REJECTION NETWORK \
| : , |
| FREQUENCY |
| COUNTER |
| |
1 EM! METER |
i I
] I
I

" FIG.CE06-4 TEST SETUP FOR CONDUCTED EMISSIONS, ANTENNA

’ : TERMINAL TO BE USED AS APPLICABLE.
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METIOD CEO7

CONDUCTED EISSION, TACTICAL VEHICLE POWER SOURCE LEADS - 1.5 to 65 13z
COUPLING BLOCK METHOD

1. Applicability - This method is applicable for measuring interference
voltage on electric power output terminals of vehicular electric terminzl
boxes, and other power generations, and conversion equipment where the
nominal line voltage does not excced 1hO volts r.m.s. ac or 500 volts dc.
The interfercnce voltage to be measured is from each line to ground for
grounded systems and from each line to neutral for ungrounded systems.

24 Agﬁraﬁus - The measuring equipment required is as follows.

a. Interference measuring set having 50-ohm resistive input
impedance over the frequency range required for the test, and the
capability of measuring broadband interference.

b. One each Coupler, Radio Frequency Interference, CU-891/URi-85,

¢. One each Coupler, Radio Frequency Interference, CU-896/UR{-85,

3. Test Procedure - The test setup shall be as indicated in Flgure CH07-1,

Measurements shall be made at normal operating load or simulated normal
operating conditions, and, if applicable, at no load. The equipment shall
be loaded electrically or mechanically, or both, as applicable. Vehicular
power sources shall be tested with the 50 ohm coupling block comnected
across the storage battery terminals, with all charging circuitry,
including output voltage regulators, in operation throughout the test.

ke Caution - Care shall be exercised that:

a. The"ground" biﬁ.ding post terminal of the coupler is connected
to the ground or neutral line of the power line or terminal box under
test.

b. The nominal voltage of the line under test does not exceed the
rating quoted above under_"Applicdbility“.

c. The leads from the coupler binding post terminals to the line or
terminal box are as short as possible, and inswlated as necessary for
safoty. The higher the test freqpency, the shorter is the permissible
lead length, .

@
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‘5, Notes -

5.1 Couplers CU-891/URM-85 and CU-896/URM-85, when used with a 50-ohm
measuring set, load the linc to be measured with a 50-ohm rf impedance.

5.2 The CU-891 has a usable frequency range of 0.150 to 30 MHz, and
the CU-896, 20 to 1000 MHz.

5.3 Couplers CU-892/URM-85 and CU-897/URM-85 are also available

providing approximately 500-ohms rf load on the source. The former

covers 0.150 to 30 MHz, and the latter 20 to 1000 MHz. They are used

in the same manner and with the same.precautions as the 50-ohm couplers.
An’ approximation can be made as to the magnitudé of the rf impedance of the
source being measured, by comparison- of the readings made with a 500-ohm

- coupler against those made with the 50-ohm coupler of the same rated

frequency range. This may be an aid in designing or choosing line filters
for the particular application. The 500-chm couplers have a 20-dB loss,
which must be added to the instrument reading for a proper comparison
against the reading taken with the 50-ohm coupler.
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SOURCE OR LOAD (NOT REQUIRED WHEN TESTING
OUTLET o VEHICULAR POWER SOURCES)
e
COUPLER
RFL

EMI

MEASURING

INSTRUMENT

FIG. CEO7-1 CONDUCTED EMISSION, VOLTAGE MEASUREMENT

COUPLING BLOCK METHOD
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METHOD CRED1 (Supplemental to CEO2, CEO), RED1, RED?2)

. TRANSIEII’I‘ MEASUREMENTS OF MANUAL SWITCIIING AND IOW REPETITION RATE
, NOISE-CONDUCTED OR RADIATED
1. Applicability - This method shall be used in conjunction with
Methods CE02, CEOL, REO1, and RED2 to measure transient interference
with repetition rates less than 10 pulses per second (p.p.s.) as
. .- specified hereinafter Apparatus and Setup - See Applicable Methbd.

' Where a "true peak" detector is available and accurate at low repeti-
tion rates, this procedure need not be used.

- 2. Procedure

8. Measure radiated transients,at one frequency every octave
over the frequency range required for the equipment under test.
Measure conducted transients at one frequency every octave from .020
to 50 MHz (in the case of transient interference caused by manual
switching operations, the frequencies at which measurements are taken
may be selected prior to testing).

b. Use the substitution method with the slide back detector
: . function. Monitor the detector output with an oscilloscope. Using
_ an impulse generator, preset the slideback cutoff point at a level
' ‘which is equivalent to the required specification.limit.

¢. Operate the test sample 8o that the transient occurs. If
the transient is not detected above the slideback cutoff, record the
level on a pre-printed graph as being below~the required limit.

d. If the transient is above the slideback cutoff, use the
impulse generator to increase the slideback cutoff setting by 10 dB.

e. Repeat this procedure until the transient is no longer
detected above Lthe slideéback cutoff,

f. The amplitude of the transient is now known within twoclevels
that are 10 dB apart. At each measurement frequency, draw and identify
a short horizontal dash on the preprinted graph at thesé¢ twoolevels to
indicate that the transient amplitude is between the levels.
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METHOD CRED1 (OPTIONAL) '

Transient Mcasurcment of Manual Switching and Low Repetition Rate Noise
Condurted or Radiated.

1. Applicability - This method may be used, in lieu of the preceding
CRIOT method, to measure transient interference with repetition rates
less than 10 pulse per second (p.p.s)

2. Apparatus and Test Setup

a. H.P, Spectrum Analyzer Moder 8552A with 8553L RF section
(1418 display section with variable persistance or equal).

b. As specified in applicable test methos (CEO2, CEOL or REQJ),
3. Procedure - Adjust the analyzer controls as follows:

a. Set bandwidth to 100 Hz for CHO2 testing. For CEOL and RED2,
use 1 KHz bandwidth,

b, Set scan time per division so that the product. with the
measured interference repetition rate is at least 10 using seconds as the
time unit. P

c. Set scan‘width per division to' allow reasonably accurate
frequency determination of emissions.

d. Determine broadband levels by dividing the calibrated equivalent
narrowband level in microvolts by the employed bandwidth expressed in
MHz,.

e. Adjust the scope persistance to 'allow retention of the display
for a time adequate to photograph or record data. ’
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METIIOD CRED2
.EMISSION MEASUREMENTS IN HIGH AMBIENT FIELDS (150KHz -~ 30 MHz)

1. Applicabllliv - The technlque specified hereafter can be used for
measuring eleclromagnetic emissions when high ambient signals prevent
the performance of the measurements by the normal methods given in this
standard. This technique shall be used only'when authorized by the
procuring act1v1ty.

2. Apparatus - Because of the special technlques specified, the use of -
the following specific apparatus is. requlred-

a. Raster Generator - Honeywell RG-3 or equlvalent.

b. Dual Beam Oscilloscope with P7 phosphor screen - Tektronix
type 555 or eqnivalent.

Ce Prmmary Plckup Dev1ce.

d (1) Antenna Unit - Honeywell ARP 3005 or equivalent.

(2) Current Probe - As applicable.
d. EMI Meter
e. Synch Pickup Probe -L0-205 (part of NF 205) or equivalent.’
f. Amplifier (1KHz-150MHz) - Hewlett Packard Li61A or equivalent.
g. Signal Geﬁerators.

(1) -Hewlett Packard Model 606B or equivalent.

(2) General Radio GR-805D or equivalent.

(3) Hewlett Packard Model 6513 or equivalerit.
3. Test Sctup and Procedure - The basic test setup is shown of Flgure
CRED2. The choice of pickup devices shall depend on the ambient noise
level and the type and level of the emission being detected and

measured. The final test configuration shall conform to the measuring
requirements of this standard.

3.1 Setting of Operating Controls

3.1.1 EMI Mcter - The input attenuator, r.f. gain control and audio
level control shall be set so that there will not be any overloading

59
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or signal clipping.

3.1.2 Raster Generator - The raster generator accepts detected video
from the EML meter. After amplification in a video amplifier stage,
the video is processed by a paraphase amplifier where either normal
or inverted signal amplification may be selected. A final video
amplifier restores the signal to the proper level for cathode follower
output to the 2 output jack and the audio stage. Along with the video
signal processing, a variable sweep generator. produces a sawtooth wrave-
form which can be made to recur at a predetermined rate obtained either
externally or internally as chosen by the operator. :

3.1.3 ﬂSampling Pickup System = The controls shall be set as ;ollows:

a., Probe - Place the probe at desired point on the test sample
to pick up sufficient synch signal.

b. Amplifier H.P: Model L61A - Set the gain control for a normal
presentation on the oscilloscope. There shall be no clipping or
distortion of the synch signal.

3.1.4 Dual Beam Oscilloscope - The controls shall be set as follows:

a. Trigger - Set for external synch.

b.. Vertical Sensitivity Controls - Set for normal presentatiocn on
A and B channels. :There shall be no clipping or distortion of signals.

¢. Other Controls - Set to compensate for signal amplitude, shape,
and frequency.

3.2 Measurement Procedures - Measurement procedures shall be as follows:

a. Scan the full ffequency range of the lowest tuning band of the
EMI Meter for the frequency of maximum emission.

b. Adjust the operating controls-of the EMI Meter, -raster.generator,..
dual beam oscilloscope, and signal sampling amplifier to produce the
desired display on the dual beam oscilloscope.

c. Adjust the tiace on the dual beam oscilloscope so that the
vertical sweeps are positioned symmetrically about the zero voltage
reference axise.

d. Reduce the chamnel A 1ntensi£y on the oscilloscope to the Fadeout
‘point. :

e. Set the channel B intcnsity on the oscilloscope to a point where

3
H
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' the brightness of the presentation does not obscure the raster present-
ation on channel A. i

f£. Readjust the gain and attenuation controls of the EMI Meter,
raster generator, sampling amplifier, and oscilloscope controls to
obtain channel A and B waveforms which do not overload the video
amplifiers. :

g. Adjust the sweep rate controls on the raster generator and
oscilloscope for the desired frame rate. : : )

. h. Correlated, repetitive interference pulses shouvld appear as
vertical columns of dots or solid vertical lines depending upon the
- gensitivity setting of the oscilloscope vertical amplifier. _This is_a means
of separating the source interfeorence signal from any high embient
random noisc. The interference source signal is thus identified when
this correlation is found between the monitor signal and the raster
prozertation. ' :

eeiw— 3. Adjust the channel A intensity control so that the correlated
source interference signal is Just visible. :

J. Turn off test sample. !
. k. Place S1 and S2 in the measure position. _
1. Tune the signal generator to same frequency as'ﬁhe EMI Meter.

m. Place signal generator modulation control at LOO Hz 30 percent
modulation.

n. Without resetting operating controls of EMI Meter, raster
generator and oscilloscope, set the rf output of the signal generator
so that the writing on the oscilloscope equals the intensity as in
step 4. - :

0. The induced voltage of the emission at the antenna shall equal

the output voltage of ‘the signal generator minus antenna injection
network loss. _ -

61
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METHOD CSO01
CONDUCTED SUSCEPTIBILITY, 30 Hz to 50 KHz, DC POWER LEADS

1. Applicability - This test method is applicable for determining ‘ ’
susceptibility of equipment, sub-systems and systems to electrical :
energy appearing on d.c. power lecads.

2, Apparatus - Test apparatus shall be as follows.

as Audio Oscillator. .

b. Audio Power Amplifier (50 watts or greater with output impedance
equal to-or less than 2.0 ohms or capable of delivering 50 watts into a
0.5 ohm resistive load connected across the isolation transformer secondary).

Ce Oscilloscope, VIVM

~~ds" A 100-microfarad capacitor may be required as a shunt to dc

power source impedance if difficulty is encountered in cbtaining the
required test voltage. ,

e. Transformer (see:suggested list of test equipments - Table II).

[ 4

3. Test Setup and Procedure - The test setup is shown in Fiéure Ccso1-1.
The procedure is as specified in.3.1to 3.h. . . .

3.1 The test sample shall be connected as in Figure CSO1-1 with
appropriate monitoring devices as indicated for various types of test
sample outputs.

3.2 The oscillator shall be tuned through the required frequency range
with the output adjusted to the specified level. Monitor the equipment
for (a) malfuncdtion, (b) degradation of performance or (c) deviation of
parameters beyond tolerances indicated in the equipment specification.

3.3 When a test sample susceptibility is noted, decrease the output level
to determine the susceptibility threshold level. Record this value.

3.4 The required nominal supply voltage applied to the test sample shall
be measured and maintained within specified tolerances during the test.
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MIL-STD-462 NOTICE 3(51,)
A. TRANSMITTER POWER OUTPUT 9 February 1971

MONITOR FOR CHANGE IN OUTPUT SPECTRUM

| TRANSKITTER
LOAD COUPLER] POVER
: T \ ouT
| ATTENUATOR :
DETECTOR
' DISTORTION
SPECTRUM .
ANALYZER[ — OR WAVE
. ANALYZER

B. AURAL OUTPUTS

MONITOR FOR CHANGE FROM REFERENCE OUTPUT LEVEL

O AURAL
: : R e
VTUM L OUTPUT
OSCILLOSCOPE
| LOAD
REFERENCE LEVEL TO BE SPECIFIED AS: ) NOISE LEVEL 3)0dB QUIETING _
"~ 2)10dB S;” 4) OTHER

C. VIDIO OUTPUTS

MONITOR FOR CHANGE IN REFERENCE LEVEL OR DEVIATION FROM
SPECIFIED PARAMETERS

O : RL% - VIDIO

OQUTPRUT
OSCILLOSCOPE

FIG.CSOl -2 TYPICAL METHODS FOR MONITORING
EQUIPMENT FOR SUSCEPTIBILITY
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METHOD CS02
A, Conducted Susceptibility 50 KHz to LOO MHz, AC & DC Power Leads

1. Applicability - This test method is applicable for determining :
 susceptibility of equipments, sub-systems and systems to electrical energy
appearing on ac and dc power leads. To be used in testing to the require-
ments of Tables I thru VII of MIL-STD-461 NOTICE L.

2. Apparatus - The apparatus shall consist of the following:

a. Signal Source - A 50 ohm ouiput impedance source capzble of
gencrating the required susceptibility current.

b. Line Impedance Stabilization Networks (LISN) as specified in
Table II with 50 ohm r.f. resistive terminations. .

c. Current Probe-for monitoring susceptibility current.

d. Tunable VIVM. High Z input meter for monitoring voltage developed
across test sample terminals. For AC lines, a probe device with incorpor-
rated power frequency blocking capacitor will be required.

.es ~ EMI Meter.

£. Monitoring Device. An appropriate monitoring device as indicated
in Figure CS01-2 is required. ' '

3. Test Setup and Procedure.
a. Use the general setup as shown in Figure CS02-1.

b. Apply the susceptibility signal to the type N terminal of the
LISN and adjust the level until the readings on the voltage and current
monitoring devices indicate a power equal to the applicable limit of
Figure 19 of MIL-STD-461 NOTICE L

c. Slowly tune the generator through the required frequency range
while maintaining the required signal level (or greater) and monitoring
for signs of susceptibility.

d. If the test sample is susceptibla’to the applicable 1imit level,
decrease the signal ouiput to determine the threshold level. Record all
pertinent data.

L. Susceptibility Signal Modulation Rules - Test signals shall be
modulatcd according to the following rules.
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h.1 Test Samples with Audio Channels/Receivers -

a. AM Receivers: Modulate 50% with 1000 Hz tone.

b. FM Receivers: When monitoring signal to noise ratio modulate
with 1000 Hz signal using 10 KHz deviation. When monitoring receiver
quieting, use no modulation. :

Ce SSB Receivers; Use no modulation,

d. Other Equipments: Same as for AM receivers.

.2 Test Samples with Video Channels Other Than Receivers - Modulate 90

to 100% with pulse of duration 2 and repetition rate equal to BV where
BW . 1000

BW is the video bandwidth,

4.3 Digital Equipment.- Use pulse modulation with pulse duration and
repetition rate equal to that used in the equipment under test.

h.lt Non-tuned Equipments - Amplitude modulate 50% with 1000 Hz tone.

’ 1]
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Wil ST JoF 10 3(2) »
‘B. Conducted Susceptibility, Powerline - .150 to 65 MHz, LISN Method

1. Applicability - This test method is applicable for all commnication
electronic (C-E) equipment. To be used in testing to the requirements of
Tables A-I thru A-VI of MIL-STD-hé? Notice L.

2. Apgératus - The test apparatus shall include the following:

a. Line impecdance stabilization networks (impedance characteristics
as per Figure 8 and 10,) as applicable. -

b. 50 ohm rf resistive terminations (VSWR not greater than 1.3 at
frequencies of concern). )

c. Signal source (nominal source impedance of 50 olms) .

d. Impulse generator (frequency range of 150 to 1000 MHz - output
of 100 dBuV/MHz). '

e. 50 ohm 6 dB symmetrical pad.’

3. Test Setup and Procedures - The test setup for power line conducted rf
susceptibility shall be ag shown on Figure CEOL-2 except that the signal
source is substituted for the EMI measuring set at the coaxial connector
of the appropriate LISN. When subjected to the following tests, no
malfunction or degradation of CE equipment shall occur.

3.1 Narrowband Susceptibility - The 50 ohm loaded ouiput voltage of the

CW generator shall be O.1 volt. The frequency range of .150 to 65 MHz shall
be scanned. Particular attention shall be given to the specific frequencies
indicated by the test plan as being likely to exhibit susceptibility.

3.2 Broadband Susceptibility - The impulse generator shall be terminated
by a 50 ohm & dB resistive pad at the coaxial sampling terminal of the
LISN. The output of the impulse generator with its specified termination
shall be 90 dBuV/Miz. '

67




Downloaded from http://www.everyspec.com

ZHWOOb OL ZHMOG ALIMISILdIISAS GILONANOD  1-20S9 *9id

3 -
< 1NdNI Z HOIH J WLA
" i\
= M aannr T NEni3Y ¥3mod
= | . -
i T vy
g 3dNYS | 304N0S_¥IMOd
. wm e o NSIT , -0
a .
T | \ ¥OLO3NNOD A~ 20 ¥0 2V \
g 35044 N 3dAL Qv3T Y3MOd ONNOYONN -
1N3Y¥HND
o - 304N0S o
- TYNOIS ©
¥aiaw | ¢
Wl |

"a3YIND3IY N3HM ‘a3ANNOY9 m_ QV31 ¥3M0d Y3IdONd -
1VHL 24NSSV OL 43SI043X3 28 @NOHS NOLLNYD TVi03dS —(2)

AINO V37 LOH 1S3L ‘SN3LSAS H3IMOd JHIM OML HOJ——I(1)
: . :S31ON



Downloaded from http://www.everyspec.com

' L—S'rn-hé? NOTICF‘ 3(ev)
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) METIDD CS03

‘ . CONDUCTED SUS CE!’TIBILITY INTERMODULATION

- 1. Applicebility - This method is applicable to receivers operating in
: the Trequency range below 10 GHz. It is intended for use in the
measurement of susceptibility characteristics of receivers resulting
3 from the mixing of two undesired s:.gnals in the non-linear elements in
- . - the front end of the receiver.

2. Apparatus - Test apparatus consists of the following:

a. Signal generators capeble of ‘delivering the required outputs
_and frequencies necessary for this test.

. b. A three-port network or junction providing at least 20 db
isolation between signal generators and maintaining the proper impedance
match at all its signal’ ports. Since this test does not involve frequency
scanning, directional couplers could conveniently be employed in conjunc-
tion with attenuators to provide the required isolation. Care must be
exercised to assure that these networks are not a source of intermodulat1on
products. -

. . o ¢« Low-pass filters which will attenuate si.gnal generator harmonics
4o a level at least 80db below the fundamentsl. : _ _

d. Frequency measurement equipment capa'ble of measur:mg frequency
to an accuracy of .01%.

| . e. Outputs monitor (to monitor performance of test sample, see
| Figure CS01-2 :

\ ' 3. Symbols - Symbols are defined as follows:
| .
"8« fo = test sample tuned frequency.
b. fa = frequency of the interfering source signal nearest to fo.

c. b = freauency of other interferine source sirpal.

d. Ai‘*i‘a -fo

f. m, n = Integers giving multiples of fa and fb respectively.

h. Test Setup and Procedures.

® e

\

|

| , 3

e. IF = Receiver intcrmediate frequency.
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4.1 General - The measurements to be performed under this test shall
be confined to the second order, positive and negative A f (fa above
and below fo), third order positive and negative 4 f and the fifth
order negutive products (order =r=m#n). Third order differonce mix is
potentially the most serious type of intermodulation since both signals
may be within the ¥.f. pass band of the input circuits. An example of
the relationships for this type of mix is given by: fo = 2fa - fb.

L4.1.1 Special carc must be taken in conducting this test to insure that
intermodulation does not occur within fhe signal gencrators themselves.
Also, appropriate filters shull be employed to remove unwanted gencrator
outputs which may interfere with measurcments.

4.2 Measurement Setup - The measurement setup shall be as shovn on
Figure CS03=-1 or CSUL-1. For non-pulse systems, signal generator lo. 2
shall be unmodulated and signal generator No. 1 shall be nodulated 30
percent with 1000 Hz for AM receivers, or unmodulated for FM and SSB
recievers. For pulsed systems, one of the input signals shall be
unmodulated and the other shall be a pulsed signal having a pulse width
and repetition rate equal to the nominal pulse characteristics of the
system under test. . '

4.3 Measurcment Procedure -: The procedure for receiver intermodulation
measurenents shall be as follows:

‘ae Set the receiver controls to the same positions as' specified
in the detailed equipment specification for the measurement of sensi-
tivity. Tune signal generator No. 1 to the receiver tuned frequercy,
fo. Adjust the signal generator output level for a standard receiver
response (see Note 6.1). Compute the receiver sensitivity level by
subtracting the attenuation (in dB) of the coupling network, and
filter from the signal generator output (in dbm). Record this level.

b. Commence to measure the intermodulation responses. With signal
generator No. 1 turned on and modulated as previously, set output level
to 68 dB above the level obtained in step a. Slowly tune generator above
fo until there is no longer a response at the receiver output. MNeasure
this frequency to the accuracy indicated above and record as fa. The
difference between fo and fa is 4f. Leave generator No. 1 at fa.

ce Tune signal generator No. 2 to fb = fa + fo. The frequency
should be measured to the required accuracy and the signal level set
to the same level as indicated for signal generator No. 1. Note
resulting change in monitorcd output level of test sample, if any.
Tune generator No. 2 ds required to peak. Monitor output level. The
receiver should have no response due to either fa or fb alone; if such
a response is present, it is not due to intermodulation and should be
neglected for this test. ' ' '

70
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d. When an intermodvlation response is present, reduce the levels
of both generators until the standard reference output is obtained.
"Record the level and frequencies associated with each response. The
difference between the resulting signal generator levels and the level
obtained in step a. is the intermodulation rejection.

e. Repeat steps b, ¢ and d only using a negative g4f (fa below fo)
and tuning signal gencrator #2 to fb = fo ~ fa.

f. Repeat steps b, ¢ and d to. Bb_eewe third-order intermodulation

- . products for various positive and negative 4f. For each fa determined

as indicated in preceeding steps determine an fb which will have a third
order product at fo: fb = fo + 2 4f; Af = fa - fo., For example set
signal generator to fb = To + 2 (i‘a-i‘o) = 2 fa - fo, or to fb = fo -fa.
-2z

€. In a like manner test for fifth order intermodulation products
in accordance with the equation fb = fo + |} 4 £ where 4f = fa - fo.
However, if no second or third order product were observed, a search for
~ $ifth order products need not be undertaken...

5. NOTES:

5.1 The standard reference output level used in this test shall be as
specified in the section of the test sample's detailed equlpnent speci-
“fication pertaining to receiver sensitivity measurements. - When the
equipnent specification does not define this parameter the follov ung
output reference levels shall be used. ] ;

a. AM Receivers - s*n = 10 dB

n .
b. SSB Receivers - s+n = 10 dB
n

€. FM Receivers

(1) Unmoudlated - 104B qnieting
. (2. Modulated - s+n = 10dB
n
d. Pulsed Receivers - As above.

5.2 Because some generators may drift in frequency, it may be necessary

to retune each generator to be sure the maximum response is being
measured.

8.3 To verify that each product is a receiver intermodulation product
and not a signal generator spurious emission, signal generator intermod-
ulation product, or a receiver spurious response, the following procedure
shall be folloved:

n
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a. Alternately turn off cach signal generator (or greatly attenuate
its output). If the receiver response rémains when onc generator is off,
it 1s not an intermodvlation product. If the response disappears, it may .
be either signal gencrator intermodulation or receiver intermodulation.

b, For non-pulse receivers, after determining the levels for a
standard response, increase the signal generator output levels simultan-
eously by 3dB. Record the receiver output level indication. Incresse
the attenuation on the step attenuator by 3dB. Receiver intermodulation
products will vary non-linearly with the amount of inserted attenuation,
vwhile signal generator intermodulation products should vary by ‘the zmoun®

of attenuation, Thus, if the rcceiver output level drops only 3dB when 343

of- attenuation is added, the response is not due to receiver intermodula-
tion. Note that with the signal gencrator levels increased by 3dB, a
standard receiver response should exist for true receciver interrodula
products. For pulse type receivers, the same validation procedure Shull
be used but it may be necessary to use a larger attenuator and corresponi-
ingly larger signal changes in order to observe the proper changes.

54 For Receivers with Waveguide Inputs - The Pequired frequency. range
shall be from 0.8 fco to 10 GHz (ico is the waveguide cutoff frequency)

REVIEW ACTIVITIES . PREPARING ACTIVITY

ARM! EL: MI, AV Electronics Cormand (ZL)
. , (Project EMCS AD32)
USER ACTIVITIES

ARMY - AT, ME, wc, EL, CE, MD

72
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METHOD CSObL

CONDUCTED SUSCEPTIBILITY, 30 Hz to 10 GHz, REJECTION OF UNDESIRED SIGi-~LS
AT INPUT TEJINALS (C W DESMJSITIZATION)

1, Applicability - This tnst is used for determining spurious response of
receivers operating in the frequency range from 30 Hz to 10 GHz. The"
frequency of this test is as indlcated in 5.3. : _

2. Apgara us - Test apparafus consists of the followmg- -

- Signal gencrators capable of del:.vering the required signals over
the required frequency range. -

b. Low pass filters which will attenuate signal generator harmonics
to a level at least 80 dB below the fundamental,

¢. Frequency measurement equipment capable of measuring frequency
to an accuracy of .01 percent.

d. Output monitor (to monitor performance of test sample, sce
Figure 0801-2) .

- A three po.rt network providing at least 20 dB isolation between
signal 0enerators. The network must maintain the proper impedunce match

at all its ports.: The network should be.checked to assure that it does -
not generate intermodulation products.

3. Symbols.
a. fo = Test sample tunea frequcncy.
be fsp = Frequency at. which spurious response occurs.
Ce " IF = Test sampl'e intermediate frequency.
d. ."’ Flo = Test sample local oscillator frequency.
ke Test: Setup and Procedurcs. .

a. Setup the apparatus as shown in Figure Cs03-1 or thd dissble
receiver AVC and AFC.

~ be With signal generator #2 turned off, tune generator #1 to fo and
modulate output in accordance with note 5.1 below. Set level to produce
standard reference ‘output as cefined in the detailed equipment specification
or as indicated in note 5.2. Record level and frequency of generater.

7h

-
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c. Repeat step (b), with signal generator #1 off and signal
gencrator #2 turncd on and tuncd to fo with-desired modulation. Record
level and frequency of generator.

'

d. For the rcmainder of the test, turn both signal generators on
with required modulation on signal gencrator 1 and signal generator 2
unmodulated.

e. Set signal generator 1 at the level obtained in step (b) with
proper modulation, and signal gencrator 2 at the specified level above-
that required to cbtain the standard.reference output in step (c).

f. Scan the applicable frequency range (see 5.3) with sigral
generator 2. VWhen a spurious responce is obtained, reduce the output
of signal generatlor 2 until the standard reference output is obtained.
Calculate the difference in @B between this level and that obtained in
step (c). This is the spurious response rejection.

5. Notes.

S.1 The modulation used in this test shall be as specified in the section
of the test sample's detailed equipment specification pertaining to |

receiver sensitivity measurcments. When the equipment specification- does
not define this criteria, the following modulation shall be used.

a. AM Receivers - The signal generator shall be 30 percent modulated
by 1000 Hz sine wave.

b. SSB Receivers - The signal generators shall be unmodulated.

c. FM Receivers - The signal generators shall be modulated at 1000 Ez

with 10 KHz deviation.

d. Pulséd,Recéivers -~ The modulation pulse shall be adjusted so that
80 percent of its spectral energy lies within the 3 dB bandwidth of the
receiver.

5.2 The standard reference output level used in this test shall be as
specified in the .section of the test sample's detailed equipment speecifi-
cation pertaining to recceiver sensitivily measurements. When the equip-
ment specification does not define this criteria, the following output
reference levels shall be uscd. :

a. MM Receivers - s+n + 10 dB

n
b. -SSB Receivers - s+n = 10 dB
n

5
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¢s FM Receivers - Modulated - s+n + 10 dB
A =
d. Pulse Receivers - As above.

5.3 The applitable frequency range for this test is as follows:

5¢3.1 Signal generator 2 shall be scanned over the entire frequency range
determined from the listing shown herein. The frequency range w. as showm
in Figure 19 of MIL-STD-L61 NOTICE ly is exempt from this test. The lower
frequency limit shall be the lowest value obtained from Column A and the
upper frequency limit shall be the highest value found in Column B (this
upper limit shall not exceed 10GHz).

Column A Column B
IF/s SFp, + IF
.05 fo fo

When testing multiple conversion receivers, the IF of Column A shall be tha
lowest intermediate frequency while the IF and FLo in Column B shall be the
highest frequencies associated with the receiver.

5.3.2 For receivers with waveguide inputs, the required frequency range
shall be from 0.8 fco to the higher level obtained from Column B (see
5.3.1) but shall not exceed 10 GHz (fco is the waveguide cutoff frequency).

S.Ii A1l signal generators cmit.a substantial amount of harmonics and other
spurious energy. Care shall be taken not to mistake .an emission of the
generator falling on fo for a spurious response of the equipment. It is
possible to have spurious response indications at fo/2, fo/3, fo/li, etc.,
which are not due to generator harmonics. Appropriate low pass or band
stop filters may be used to eliminate this problem.

76
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METHOD CS06
CONDUCTED SUSCEPTIBILITY, SPIKE, POWER LEADS

1. Purpose - The purpose of this test is to determine equipment suscepti-
bility to spike interference on pover lines.

2. Applicability - This test shall be performed - on all ungrounded a.c.
and 3._c. input power leads. ' )

3. Apparatus - The test shall consist of the following:

a&. Spike Generator with characteristics-as follows:
.(1) Pulse Width of 10 uset. |
(2) Pulse Repetition Rate of 3 to 10 p.p.s.
(3) Voltage Output as required by MIL-STD-L61 NOTICE L.
(4) Output Control. |
(5) Phase Positioning from O to 360 degrees.

(6) Adequate Transformer current capacity (commensurate with
line being tested).

(7) External Synch capability.
(8) External Trigger capability.
(9) Source Impedance of 0.5 ohms or less.

b, Capacitor - The 10 microfarad feedthrough capacitor as specified
for Method CEOT-, P P

€. Oscilloscope - Any oscilloscope with 10 Miz bandwidth and
adequate swecp rates is acceptable.

4. Test Procedure - Test procedures shall be as follows:

a. Connect test sample and test instrumentation as shown in
Figure CS06-1 or Figure CS06-2.

be Series, shunt, or both test methods may be used.

6. The applicd spike amplitude, risec time, and duration, as
measured by the oscilloscope acrecss the input terminals of the test

78
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sample, shall follow the typical wave shape specified in the applicable
- limits.

d. Synchronization and triggering shall be used to position the
spike to specific test sample signal conditions which will produce
maximum susccptibility.

. e. MAlternately - positive and negative, single and repetitive
(6 to 10 p.p.s) spikes shall be applied to the test sample's ungrounded
input lines for a period not less than 10 minutes in duration. Spikes .
- - shall be synchronized to the power line frequency and positioned on
- each 90 degree phase position for a-period not less than 5 minutes.
) On equipment employing gated circuitry, the spike shall be triggered to
occur within the time frame of the gate. '

- f. If susceptibility occurs, determine and record its threshold
‘level, repetition rate, phase position on the a.c. waveforn and time
_occurence on circuit gates. :
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9 February 1971

TEST SAMPLE

osciLLoscope

REJECTION FILTER TO PROVIDE
AT LEAST 40 dB REJECTION OF

.POWER FREQUENCY..

TEST SAMPLE

AC OR DC
POWER C 2o
LEADS ! ¥ )
r B B
4 | ]
Lo
~ SPIKE
GENERATOR
FIG.CS06-1 CONDUCTED SUSCEPTIBILITY,SPIKE,POWER
LEADS,INJECTION IN SERIES.
L=20uh
: ——— Y Y
ACOR DC — 1 '
POWER
LEADS
ﬂ‘_ g ¢
- SPIKE | — A
[GENERATOR °
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OSCILLOSCOPE

ZREJECTION FILTER TO PROVIDE

AT LEAST 40dB REJECTION OF
POWER LINE FREQUENCY.

FIG. CS06-2 CONDUCTED SUSCEPTIBILITY,SPIKE, POWER
LEADS, INJECTION IN PARALLEL.,
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L-STD-1;62 NOTICE 3(3:)
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METHOD CSO7

CONDUCTED SUSC: .'TIBILITY, SQUELCH CIRCUITS

1. Purpose - The purpose of this test is to determine whether the
circuit characteristics are adequate so as to prevent the circuit from
opening upon application of impulse signals at the equipment input
terminals.

2. Applicability - This method is applicable to electronic equiprent
using squelch circuits.

3. Apparatus - The test _appérqtus shall consist of the following:
a. Signal generator. |
b. Impulse generator.
Co M.atching network. o

he _'}_‘ggt. Setup and Procedure - The test setup and procedure shall be as
specified hereinafter. '

hel 1Test 1/

h.1.1 The test setup shall be as shovm in Figure CSO7-1 .

Lb.1,2 The squelch circuit shall be adjusted so that 1t opens at the
test sample's r.f..input voltage specified by the individual equipment
specification.

he1.3 If necessary, a matching network may be used between the impulce
generator and test sample. The impulse generator shall be terminated
in 50 ohms. B

L1 .h The squelcH. circuit shall not open when the output of the impulse
generator, set at the value specified in the applicable limits is applied
to the input terminal of the test sample.

h.2 Test 2.

L.2.1 The test setup shall be as shown ir Figure GSO7-1,

L4.2.2 The squelch circuit shall be adjusted so that it opens at the .
test sample's r.f. input voltage specificd by the individual equipment
specification or the contract or order.

4.2.3 Networks shall be used as requircd to isolate the generators
from each other and to match them to the test sample. ’
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4.2.Lh The squelch circuit shall not open when two signals are applied
at the test sample input. One shall be an unmodulated r.f. signal at fo
(test sample's center frequency) whose amplitude is 2/3 the r.f. voltage
used in the sccond step (see 4.2.2) to adjust the squelch threshold. The
second signal is an impulse signal whose amplitude is the same as the
limit specified in MIL-STD-L461 NOTICE k.
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 IMPULSE TEST
GENERATOR PAD SAMPLE
A. TEST |
IMPULSE
GENERATOR
ISOLATING AND TEST
MATCHING NET WORK™ SAMPLE
SIGNAL
GENERATOR

B. TEST 2

FIG. CSO7-1 ~ CONDUCTED SUSCEPTIBILITY, SQUELCH CIRCUITS
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MIL-STD-Li62 NOTICE 3(&4/ .
.9 Februalxt'y 1971 3( )
METIDD RED1

RADIATED EMISSION, 30 Hz TO 30 XHz, MAGNETIC FIELD

1. Application - This method is applicable for the measurement of
radiated magnetic fields from units, cables (including control, pulse,
IF, video, antenna transmission lines and power cables), and inter-
connecting wiring over the frequency-range of 30 Hz to 30 KHz. This
applies to the transmitter fundamental, and spurious and oscillator
radiation, but does not include radiation emanating from antennas.

2. Apparatus - The test apparatus shall consist of the following:

a. loop Scnsor -~ A ioop having-the following si')ecii‘ications shall
be used:

(3) Diameter = 13.3 cm
(2) No. of turns = 36
(3) Wire: 7-L1 litz

- (L) Ioop shall be electrostatically shielded. The conversion
factor is showm in Figure 1.

b. EMI Meter -~ The EMI meter and loop combination shall be capzble
of measuring magnetic flux densities at least 6dB below the applicable
1imit for this test. In addition, the meter shall be tunable with a
bandwidth no greater than 10 Hz at the 3 dB points. '

3. Test Procedurc - The test procedures shall be as follows:

a. Position the loop sensor approximately 7 cm from one face of
the test sample, with the plane of the loop parallel to the face of the
test sample. The loop shall be located at a point which may be
considercd a leakage point (seam, joint, connector, or czble), as
approved in the test plan.’ )

b. Scan the EMI meter from 30 Hz to 30 KHz to locate the frequencies
6L maximum radiation, considéring the test sample's critical frequencies
(for example, those which intentionally exist in the equipment due to its
design, such as power frequencics and its harmonics, local oscillator
frequency, and so forth), if known, and record these frequencies.

¢/ Tune the EMI meter to one of the frequencics located in b. above
and position the loop sensor 7 em from the surface of the test sample,
with the planc of the lopp parallel to the surface. For cables, the planes
of the loop and the cable shall coincide, and the distance between the
center of the loop and the cable shall be 7 cm.
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d. Monitor the output of the EMI meter while moving the loop scncor

over the entire face of the test sample.. The point of maximum radiation
shall be noted. '

e. At the point of maximum radiation, orient the plane of the loop
sensor to give a maximum_reéding on the .EMI moter,and record this reading.

f. Repeat steps ¢. thru e, for, at least two. frequencics of maxirum .
radiation/octave below 200 Hz and three frequencies of maximum radiation/ .
octave above 200 Hz. : .

g€+ Repeat Steps a. thru f. for each face of the test sample.

h. See Figure 1 for loop factor required to convert EMI meter reading :o
flux density units.
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' METIOD RED2

RADIATED EMISSIONS, ELECTRIC FIELD

1. Applicabilily - This method is applicable for the measurement of
radiated emissions from all units, cables (including control, pulse, IF,’
antenna transmissien lines, and power cables), and interconnecting wiring
of equipments, sub-systems, and systems. This method applics to spurious
radiation, oscillator radiation, and broadband emissions, but is not
jntended to be used for measurement of radiation emanation from antennas.

2. TFrequency Ringe of Test.

a. Narrowband Bmissions - 1L KHz to 12.1:; GHz
b. Broadband Emissions - 14 KHz to 1000 Mhz
3. Apparatus. -
a._.Test antennas (see paragraph 4.2.2.1)
b. EMI Mcter (see Table II)

L. Test Setup and Procedures.

ko1 Test Sctup - The basic test setups shall be as shown in Figures
RED2-T and TD2-2. Test sample Antenna terminals if any shall be
connected to shielded dummy loads. .

4.1.1 Nonportzble Fouipments - Equipment which is permanently connected
either physically or elecirically to a vehicle, system or installation
gshallbe tested in accordance with the setup shown in Figure RED2-1.

4.1.2 Portable.Fquipment - Portable equipment 1nclu.ding manpack operable
equipmenis and test equipment shall be tested in accordance with the
setup showm in Figure RED2-2. .

L.1.3 Equipment falling into both of the categories indicated in L.1.1
and L.1.2 shall be tested both ways.

L.2 Procedure.

a. Probe the test sample as indicated in Section L of this standard
to locate the points of maximum radiation from the test sample.

b. Select and position the test antennas as indicated in Section L
of this standard at a test distance indicated in Table VIII of
MII-STD-1i61 NOTICE L. In the frequency range of.030 to 12.L GHz ,position
linecarly polarized antennas so as to make both vertical and Lorizontal
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measurements. Bond counterpoisc of 41" rod antenna in accordance with
paragraph 1.2,2,1.1 of General Requirements:

ce For each antenna, scan the applicable frequency range of this
test with the EMI meter and take measurements as required.

5. Notes:
5.1 Errors due to reflections within the shielded enclosure can be

reduced by use of absorptive materials lining the walls or by portable
panels of such materials placed around the t st setup,




Downloaded from http:/\www.everyspec.com

SINIW3NNSVIW G3LVIaVy ¥0d4 dnNi3ds 1S3L TVOIIdAL 1-203yd "9lid

. ¥313WN IN3
*3810d43LNNOD .
M0138 G3ILNNOW SI MHOMLIN ONIHOLVN "€ 0 oo
*H3M0d IENSOTONI Q131IHS OL AILOINNOD o=Jo
wm TIVHS ¥313N IN3 ANV 31dWVS 1S31 3HLAINO "2
*SH3ILIW 2 NVHL SS37 SI HLON3T 3SOHM
$318vH 318V 3IAIZ0 ¥H0d Ld30X3 VNNILINY .
1531 3HL 01 03S0dX3 36-TTVHS SH¥3L3N 2 isva
1v 40 SHLON3T 378V) ONILOINNOJYILNI‘LINA INO
NVHL 34OW JO @3SI¥dNOD Si m._mzqm 1831 3HL ) | INVId ANNOY¥S OL
- +310N o—Q3IANOS 3SI0dU3ILNNOD
_ VNNILNV 1S3 7
_ S¥3L13N 2 1SV LV — {dAl) Y3L3IN |
o _ / ¢ // / | / :
' —— !
ON
: ,, Wos % _ @

"SY3IL3IWN £ q332X3 LON GINOHS 1n8 .
sy343W 2 TSV 1 1V 38 1IVHS SNSI1
3HL GNY 21dRVS 1€3l N33M138
saval mw?oa h_o H19N31 IVLOL

{SWHO 0S NI ow.zz:zmw.: SHYOML3N
NOLLV ZITI8VLS 3ONVGIdWI 3NIT

* MIL-STD=-462 NOTICE 3(EL)
. 9 February 1971

aNvd
304N0S ¥3MO0d Ol aNNOY9
-V —
"NOILviavY IV _|o<9 ."
WAWIXVW 40 YIuY _u._ﬂ_sam

1s3L
WOOu wa.mSo\Vn - -

4o owo._w_zm
(W3LSAS'W3LSASENS

IN3NIND3) 3TdNVS 1S3k




"Downloaded from hitp://www.everyspec.com

. N

-

(40074 3MNSOTIINI A3ATIIIHS)
3nv1d' annoys

L ]
*3S10d 43 1NNOD . o oo
, 0138 QILNNOM SI NHOMLIIN ONIHOLYN b
"¥3MCd  3YNSOTIONI G3G713IHS 0L GILIINNOD 3§

TIVHS ¥313W IM3 3HL ONVY 374WVS 1S3L 3HL AINO'S Y313W N3
"SNV3IW Y3H10 ANV AS G3IGNNOND 38 LON 1IVHS ORY
NSIT 3HL 1v Q3ANNOYS 38 TIVHS 379V92 M¥3IMOd
JHL S0 3IHIM OYIHL 3HL HSNONHL 030NNONO

38 OL G30N3LIN! 34V IYHL SININJINDI 378VLIYOd ‘2

VYNN3LINY

"dNNOld WNWIXYIR ¥O4 " is3L
031¥007 38 TIVHS VNNIINV 1S3L 40 LHOIFH ‘I . O &
. TS310N L3
&o
>
, \_ mu.auo._u_zw_ avol
"S¥313W £ G339X3 1ON QINOHS ING SY3LIN 2 mJ 37dwvs lsal
1SV37 1V 39 TIVHS S,NSIT ONY 31dWVS i3
© 1531 N33IALIE SQVIT 40 HIONIT IViOL _ o
., a...ln
(SKHO OS NI GILYNIKYIL) SHUOMLIN I\uﬂgom nu.,d.u ¢
NOLLYZINGVLS 3ONVQIdWI INIT— - uamodor |- ;
. NOLLVIOVY
= WNARIXVA
40 vayy
s e " Ugnaws usa B i
91TIVLIN ~ NON

LL6L Axenaqey 6
()€ FoLIN 297-ars-TIN : .




l‘.

.

Downloaded from http://www.everyspec.com
) ‘ * S~

MIL-STD- 462 MOTICE 3(:t)
9 February 1971 ( '
METIDD RED3

1. Applicobility = This method is applicablc when the direct coupled
techniiques of Meisod CED6 cannot be applied. This procedure, however,
shall be used when any one of the following conditions _exist.

a. The transmitter power output is greater than S kilowatt average.

b. The fundamentz2l frequency is above 1.2L GHz.

£. The test sample's antenna is an integral part of transmitter
and cannoét be replaced by a suitable dummy load. This mcthod shall
also be used for equipments with waveguide transmission lines and
operating frequencies below 1.2Li GHz:to mecasure emissions in the

_ frequency range of 2fo t012.} Gilz.

2. Freaquency Range of Test - Frequency ranges of the test shall be
as follous:

Equipment. Operating Frejuency

Frequency Range of Test

10 to 30 KHz .01 to 10 MHz

30 to 300 Kiz <01 to 100 Mz

003 to 3 W{Z . 001 to &JO MHz

3 to 30 MHz «01 to 1000 MHz

30 to 300 MHz - «01 to 3000 MHz

300 to 1,2L0MHz .01 to 12,400 MHz

1,240 MHz and above The lowest frequency of test
shall be: '
a. coaxial trnsmission lines:

200 Mz

b. Waveguide transmission
.1ines: 0.8 fco

Equipment Operating Frequency The upper frequency limit

GHz '
1.24 to 5.0 10 Glz to 5 fo whichever is greater
5 to 12.4 § fo or LO GHz whichever is less

3. Apparatus - Instrumentation required for testing in the frequency
range of 0.01 to 1,000 Mz are as follows: (also refer to Table II)

8.1 EMI Meter.

b. Attenuators or amplifiers as may be required to insure suitable
signal levels at B meter input terminals.

c. Antcnnas (sce Table I)
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Instrumentation required for testing in the frequency range above
1000 MHz are as follows: (Also see Table II) :

& Spectrum analyzer.
b. Traveling wave tube amplifier.
C. Preselectors - yig filters.
d._ Frequency counter,
e. Signal generators.,
= f. Antennas (See Table I)
h. Symbols - Syrbols are defined as follows:

b, P¢ = Power delivered to the transmitter's antenna at the.

transmitter's fundamental frequency.

¢. Gt = Gain of the transmitting antenna over an isotropic .
radiator. This value is expressed in dB. ' '

d. )\ =~ Wavelength of the transmitted signal in meters.

e« D = Maximim dimension of the receiving antenna in meters.

f. d = Maximum dimension of the transmitting antenna in meters.

8+ Gy = The gain of the receiving antenna over an isotropic
radiator + gain of the TWT - cable losses - attenuation or insertion
loss of yig fillers, and other adjustments as the test setup makes necessary. .
h.: R = Separation between antemnas in meters.

-

i. P__ = Power of spurious emission signal delivered to transmitting
antenna.’ °P

8. P, = Power delivered to spectrum analyzer's input terminals.
J. T = Pulse width in secconds.

k. Fig= Desired frequency.

1. N = Harmonic number shown on spectrum analyzer.
| m. Flg = Local oscillator frequency of spcetrum analyzer.
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n. Fir = Intermediate frequency of the spectrum analyzer.
o. Ei = Meacured field strength in volts/meter.

5. Test Setup and Procedurcs {General) - Two separate test procedures
are given in the jollowing paragraphs. The procedure of paragraph 5.1
applics to the testing of equipment with operating frequencies above 1.0
GHz or at frequencies wherc adequate antenna gain information is availe-
L. able or can be determined. _The procedures of paragraph 5.2 applies to

the testing of equipments at lower operating frequencies and in situations
where the procedures of 5.1 are not feasible.

5.1 Test Setup and Procedure ~ (1.0 GHz and above)

5.1.1 The test setup shall be as indicaled in Figure RE03-1, RED3-2 or
i REO3-3, whichever is applicable, using the following procedure to
. establish the distances and actual equipments to be used.

a. Equipment Selection. Select the receiving antenna, TWT's
or attenuators which will yield sufficient measurcment system sensi--’
tivity to allow detection of the transmitter spurious emissions. The
following equations should be solved and equipment so selected to
assure a Pp of approximately O dBm when Py is the valne derived from‘?
‘ . _the transmitter's design data. :

EN

(1) Pp = Py + Gy 4Gy + LOlo - 20log LT
_ ﬁéd
Use this equation when d=0.LD.
(2) P, = Py + 0y + G, + LOlog A - 201og 87T -
Use this equation when d < O.LD
b. Test Distance. In order to assure far field measurement
conditions, the iest antenna should be placed at a distance from
the transmitting antenna as determined from the following equations.
(1) when d£ 0.4 D
R = 20°
T
(2) When d= 0.L.D
2
R = (D+d)
-~

Further antenna positioning proccdures are in the following steps.

. c. To complete the test sctup analysis, verify bjr calculation
that the rcccived pover at the highest frequency of the test,
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assuming a spurious signal (Psp) level which is 80 dB below the funda-
mental transmitted power, is at least 10 dB above the minimwun sensitivity
of the spectrum analyzer used. The matRemdtical expres sion is as follows:

Pép Gt~G?)=
(H7r R)?

. Pr &

If the received power is below the sensitivity of the spectrum analyzer,
increase the gain of the receiving loop by either removing attenuation
or by adding amplification. ) :

5.1.2 “Test Procedure - Measure and record ﬁhe value of the power delivered
to the transmitiing antenna using the following procedure:

a. Adjust the spectrum analyzer to receive the transmitted funda-
mental signal., Adjust the spectrun.analyzcr display and resolution
bandwidth so that the incoming signal is properly displayed. For pulsed
transmitters the display bandwidihs should be at least 10/T and the

resolution bandwidth should be 1/10T.

b, For orientation of the trangmitting and test antennas the
following sequence shall be used.

. (1) Vhere azimuth and elcvation of the system antenna can be
varied, this shzll be done to produce the maximum signal at the test
antenna. The azimuth angle and elevation angle between the antenna
boresight axis of the system and test antenna shall be recorded after
the signal is maximized.

(2) The test antenna shall be adjusted in elevation at each
measurcment frequency to obtain a maximum of received energy. The
adjustment should be made over a distance calculated to include two
nulls in the elevation interference pattern resulting from ground
reflections, where they exist.

‘> (3) A1l position information shall be recorded together with
the test results. :

c. Further adjust the spectrum analyzer controls to obtain maximum
resolution of the transmitted signal on the CRT display. Once this is
accomplished, do not readjust the controls until the measurement is
completed.

de Disconnecp'the spectrum analyzer from the measurement sntcnna
and connect it to a substitution generator.

e. Adjust the output of the gstitution generator to produce the
same spectral enveclope on the spectrum analyzer as was indicated with
the transmitted signal. The signal generator shall be modulated in a
manner similar to the modulation used in the transmitter..

e
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f. Measurc and record the power at fo delivered to the spectrum
analyzer input from the calibratcd signal generator.

. g« Verify the measurcment techﬁiquc and calibration at fo by
substituling into the following equation:

2
_ GtG A ’
The above value of P should be within + 2 dB of the value measured by
the pover monitor connected to the transmitter output. If a greater
error exists, check the test setup for errors in ‘distance measurement,
substﬁut:mn, drift, correction factors, ground reflections, improper
alignment and so forth.

h. Repeat steps a. and f. for the remaining frequency range of
test. : . v

5.2 Test Setup and Procedure - for equipments with operating frequencies
below 1.24 GHz where the procedure of 5 cannot be employed. - The data -
obtained ‘using this procedure will be in terms of field intensity at’ a
given distance from the transmitting antenna. ' The field intensity
measured at harmonic and spurious frequencies is compared to the valuc_e.

“at the-fundamental frequency. The limit is in @B relative to the level

measured at the fundamentul frequency, and is derived from the RHD3
limit of Figure 7 of MIL-STD-}461 NOTICE L by comparing the absolute
power limit placed on harmonics and spurious emissions to the knowm power
rating of the transmitting source.

5.2.1 The test setup shall be as indicated in Figure REO3-3. The
separation between the transmitting antenna and test antenna shall be at
least at a distance of DS/,\ or 37, whichever is larger, unless otherwise
specified. (D is taken here to mean the maximum dimension of the largest
antenna). Where the received signal at the fundamental frequency is

~less than the applicable limit above the sensitivity of the EMI meter,

place a preanplifier,-capable of increasing the measurement sensitivity,
between the test antenna and the receiver (In Figure RE03-3 this should
be placed between the switch and the EMI meter)

5.2.2 Test Procedurc.

a. Tune the transmitter to a standard test frequency with the
fundamental rejection network bypassed and the switch set to position one
[1). Tune the frequency selective voltmcter to the same frequency.
Position the antennas to produce maximum received signal at each
frequency (fundsmenial, ,spurious, harmonic); use the technique outlined
in 5.1 above. Set the switch to position 2 and determine the received
signal level. This level must be at least as great as the applicable
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limit above the meter sensitivity., Record all settings.

b. Insert the fundamental frequency rejection network, and tune
it to rejcct the transmitter fundamental frequency. With minimum system
attenuation and maximum instrument sensitivity, tune the frequency :
selective voltmeter continuously through the required frequency range
to detect all emissions. Each time a spurious transmitter output is
found, adjust the mecter to give a convcnient reading. Determine the
signal level and record all values. When determining the level of the
responses, the attenuation of the signal samplmg network at the
spurious frequency shall be known.

c. Repeat the foregoing steps at each transmitter test frequency. -
d. Apply effective height and other correction factors (cables

losses, attenuations) as required to determine field intensity levels

at the antenna.

6. NOTES

a. When performing these tests, it may be necessary to enclose the
measurcment equipment in a shielded enclosure. This necessity arises:

from the fact that the spectrum analyzer may be susceptible to radiated : .
fields. It is recommended that the spectrum analyzer be disconnected : o
from the measurement antenna and the display checked to verify that a . -

back.door response is not being measured.

7 -be When using the TWT*s and yig filters, these parts should be
located as near the antenna as possible. This is done so that maximum
signal may be applied to the TWT input. :

Ce It is necessary to monitor continually the transmitter's
output power during test. If the power at fo changes by more than
+ 2dB, the test shall be terminated until such time that the original
‘output is obtained. Duty cycle considerations shall be adhered to,
and should b established as defined in the equipment's test plan.

. de To measure the frequency of the incoming signal, note the
signal identifier and harmonic number of the spectrum analyzer. Since
the frequency of the desired signal is derived from

PS = N F]..O: Fif
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FREQUENCY SELECTIVE
VOLTMETER OR POWER
MEASURING DEVICE

SHIELDED ENCLOSURE,IF REQUIRE

FIG. REO3-3 TYPICAL SETUP - SPURIOUS AND HARMONIC
EMISSION (FREQUENCY RANGE AS APPLICABLE)
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METHOD REOL

RADIATED EMISSION, 20 Hz to SO KHz; MAGNETIC FIELD

1. Application - Any equipment to which this test method is applicable

will be measured for radiated magnetic fields from all units, cables,

(including control pulse, video, antcnna transmission line and power .
cables) and intercomnecting wiring, over the frequency range of 20 Hz ' R
to 50 KHz. This method applies to transmitter spurious emanations, -

but does not include desired radiation emanating from antennas. Equip-

ments, that are not capable of producing magnetic ficlds, either

intentional or unintenta.onal, need not be subject to this test.

2. Apparatus - The folldwing ftest apparatus shall be used as shovmn in
Figure REDL4-1 or REOL-2.

a. Magnetic Field Sensor - The loop sensor described in paragraph
‘2 of Method RED1 or Magnetic field intensity meter and probe (Electro- ot
Mechanics 6640 or equivalent).

b. EMI Meter - Any narrow band BMI meter with adequate sensitivity
and characteristics. The meter shall have a bandwidth selection which
is no greater than 50 Hz at the 3 dB points.

3. h'l'est Procedure - The basic test setup is shown in Figures REOL-1 or -
REOL-2 :

3.1 The point of maximum radiation at a distance of 1 meter from the
test sample to the face of the sensor shall be located as follows:

3.1.1 For test samples generating only broadband emission (that is not
intended to generate or rececive sisnals).

a. Position the sensor at the 1 meter distance indicated above .
and opposite the center of the test sample.

'« be Scan the full range of the EMI meter and locate the frequency
giving the maximum meter indication.

c. At the frequency determined in b. move the sensor horizontally
to determine and locate the maximum emission level. This location shall
be the sensor position.

3.1.2 For test samples intended to gencrate or receive signals -

a. Position the sensor as in L.1.1 a.
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b. Set thc test sample to one of ites critical operating frequencies.

C. .Repeat 3.101, b. and c.

3.2 At thé point of masimum emigsion, scan the EMI mecter over the
frequency range of 20 Hz to 50 KHz and record data as required.

k>4
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‘ AXIS OF SENSOR
- SAKPLE TILTED TOWARD

‘TEST SAKPLE
\ . TEST SAMPLE

[ oc GROUND PLANE

MID-POINT

/ —o~ TO MEASURING

SET

SHOCK MOUNTS
WITH BOND STRAPS

LISN P

IMETER

N

SENSOR EMI
ELECTRONICS METER

FROM SENSOR——

FI1G. REO4-1 TYPICAL TEST SETUP FOR RADIATION
MEASUREMENTS (MAGNETIC FIELD SENSOR))
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PLANE OF LOOP AT 90°
TO PLANE OF TEST
SAMPLE FACE.

TEST SAMPLE

\ - /-GROUND PLANE
¢ 7 .

_l§ —o=T0 EMT METER

/,
l.:tsm—-I - \ , ‘9‘
IMETER\:!

FIG. REO4-2 TYPICAL TEST SETUP FOR RADIATION
MEASUREMENTS (LOOP SENSOR)
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RADIATED EMISSION, BROADBAMND, 150 KHz to 1000MHz

1. Purpose - The purpose of this method i3 to establish test setups anad
procedurcs for measuving broadband radiated emissiors of vehicles and
engine-driven equlpment, including the electrical equipment, subasscrblies,
parts and accessories installed thereen,

2. Appllcabillty This test method is applicuble to the measurement of Q
radiated broadband interfercnce cmitted by the following equipment:

Tactical vehicles
Special-Purpose vehicles and engine-driven equipment -

3. Apparatus - Interference measuring equipment, and antennas, shall be
as specified in Tables I and II for radiated measurements in the
required frequency range.

h. Test Setup.

k.1 The vehicle or eqpipment to be tested shzll be set up in a fixed

position on the earth (see.general test conditions) and operated in a

manner- to cause maximum radiation within normal operating procedures.

The tests shall be performed with all electrical equipment in operation,
and electrical load conditions adjusted so that the charging system,

tncluding output voltage regulatoru, is in operation throughout the
est.

k.2 The measuring antennas, within the limits stated below, shall be
located and oriented vertically for maximum pickup at as many positions

- around the test sample as are necessary to obtain an effective test of
the maximum radiation. The horizontal distance from the reference
point . of the antenna to the outer perimeter of the test sample shall
be two meters or as specified in Table VIII of MIL-STD-461 NOTICE L.
The elevation of the antenna recference point above ground shall be
i‘rgan one to two meters, as necessary for maximum pickup, except as
follows:

a. To measure radiation from top openings over engine compartments -
of tanks and other vehicles having such openings, the antenna shall be
placed as follows, while maintaining a clearance of two meters between
the vehicle and the reference point of the antenna.

o Q
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(1) The h1-inch rod shall be tilted over the engine compart-

ment £rom the end of the vchicle, keeping the antenna horizontal in the
vertical longitudinal center plane of the vehicle.

(2) The biconical antenna shall be placed with its axis
horizontal over the center of the opening, and in the vertical longi-
‘tudinal center plane of the vehicle.

(3) The coriical spiral sntenna shall be placed with the .
point down, axis vertical, over the center of the opening. :

5. Procedure - The test procedure shall be as follows:

a. Scan and record the emissions level as a functibn of frequency,
for the full required frequency range, in each position of the measure-
ment antenna.

- b. The frequency range from 25 to 200 Miz shall be. scammed with
the biconical antenna alternately vertical and horizontal, at the
positions chosen for the vertical tests, except for measurements over
top openings. : =T

6. Notes.

* 6.1 Unless othcrwise specified in the equipment specification, starting
motors and swiiches associated with'.starting, short-duration starting:
aids, and engine-protective warning devices do not require tests. :
However, low-air warning devices for air-brake vehicles are required to
meet the emission limits while indicating low air pressure. i

6.2 Vhen applying this standard to unusual equipment such as mobile
railroad equipment and watercraft the measuring antenna in thesc cases
shall be placed where the commnication receiving antenna would be
placed for actual use.
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METHOD REO6
RADIATED EMISSION,- 1l Kiz to 1 GHz, OVERHEAD
POVER LINES

1. Purposec and Applicability - The purpose of this procedure is to .
measurc radiated cmissions from overhead power lines operating at :
‘voltages from O to 1000 KV, The measurements shall be made in the

frequency range from 1k KHz to 1 GHz. ,,

2, KE; paratus - Test apparatus shall consist of the following: L
a. JMI Meter (in PEAK position).
b. Antennas.

3. Test Setup and Procedure

3.1 Make - The test setup shall be as shown in Figure RFE06-1

3.2 Measurcment Locations - Measurements will usually be required near
a critical area. In order to determine if the power line is the source . .
of interference, measurements will be necessary at two or more locations . ’

along the line length. For voltages from O to 70 KV, measurements are
made  opposite tower or pole on one side only. For voltages from 70 to
1000KV, measurcments shall be made on both sides of the tower as shown
in Figure RE06-1,

3.3 Nonpower Line Interfercnce - If it is suspected that the emission
measured is other than from the power line, readings at several
frequencies should be taken at several distances greater than 50 feet,
perr ndicular to this power_line., Typical measurements of interference

_ from power lines show a 1/43, 1/42, or 1/d relationship with distance )

from the line, depending on the frequency.. :
,.lo Notes. - ¢

bel Antenna Isolation - Proximity effects from nearby objects shall be
avoided when making measurements., Measurement of radiated broadband
impulse-type interference will be influenced by conducting objects,
including personnel, in close proximity to the antenna. '

k.2 Monitoring - Meters, either indicating or graphic, should be.
installed near the measurement location to monitor the line interference

monitor shows greater than 6 dB changes., It may be necessary to
determine that the entire length of line is within the same weather
environment before proceccding with further measurcments; otherwise the
effects of both fair and foul weather data will be included in the line
measurcment. o

- . ‘ 106 | |
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)i.3 Operating Condition.

L.3.1 The transmission line shall be opcrated near normal opcrating
voltage, during the entire time of iest. The actual voltage or variations
therecof can be determined from indicating meters usually available at a
sub-station. '

 h.3.1 Veather Conditions - Measurements shall be made at a time when
=7 humidity and temperature conditions®do not cause condensation of moisture
on the overhead lines. This specification is intended for both dry and
wet (rain or snow) weather conditions; however, “the ‘entire length of the
line shall be under the same conditions. It is permissible to avoid’ '
measurcments during short term dry spells, when insects, dirt, dust and’
* vegetation gather on ‘the eonductor or-other line parts and may cause
. high interference levels. .

L.y Measurements with thec biconical antenna shall be made in both the
vertical and horizontal positions. .

. L.5 Measuring antenna shall be positioned on a tripod 1 meter above ground.
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X ANTENNA LOCATIONS

MEASURE ON BOTIt SIDES OF TOWER
AT VOLTAGES FROM 70-1000 KV

MEASURE ON ONE SIDE OF TOWER
OR POLE AT VOLTAGES FROM 0-70KV

¢
)|( LOCATION OF' MEASURING ANTENNA

OUTSIDE.
l [ PHASE CONDUCTORS

LINE TOWER ~
E'i*(

PLAN VIEW 50"

| S

LOCATION OF MEASURING ANTENNA

/GROUND WIRE

_,-PHASE CONDUCTOR

GROUND LEVEL

///,s\\\’(]A\\ ZANNKZ77ANNS
ELEVATION

FIG. REO6-1 ANTENNA LOCATIONS INTERFERENCE

MEASUREMENTS FOR POWER LINES
FROM 0-1000 KV.
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RADIATED SUSCEPTIEILITY, 30 Hz to 30 KHz, MAGNETIC FIELD

1. Applicadbil ty - This method is applicable, in the’ frequency range of
30 Hz to 30 kHz, for the determination of equipment susceptibility to
magnetic fields. .

2. Apparatus - Test apparatus shall consist of the following:

a. Radialing Toop - The radiating loop shall be as shown in Figure
RSO1. The loop is capable of producing a magnetic flux density of
5 x 10~5 Tesla/Ampcre at a point approximately 5 cm from the face of the
Joop. It shall be supported on a wooden form or similar non-conducting
material. :

b. Signal Source - The loop shall be supplied with sufficient
current capable of producing magnetic flux densities 20 to 30 dB greater

" than the applicable limit at the test frequency. - -

c. I Meter or 1_\'arrm-:band VIVM - EMI Meter or Narrowband VTV shall
be cupable of reading levels &dB below the specified 1limit in the 30Hz to

30KHz frequency rangee. The meter shall have a 10 Hz or narrower bandwidth
at the 3dB points. R . .

3. Test Sctup and Procedures - Test setup and proccdures are as foli ws:

a. Position the field radiating loop 5 cm from the surface of the
test sample. The plane of the loop shall be parallel to the plane of
the test sample's surface. (See Figure RSO1 -1) '

b. Supply the loop with' sufficient current to produce magnetic
flux densitics approximately 20 to 30 db greater than the applicable
14mit at the ter frequencies. (See Figure RSO1 ~2)

c.Move the locp over the test sample surface and signal input and
output cobles and connectors to determine the point at which the
applied field produces maximum susceptibility.

d. With the loop at the point of maximum susceptibility, adjust -
the loop current until the performance of- the test sample is not affected
by the applied ficld. :

(1) For test samples with an aural output, adjust the loop
current until the test sample giveg a reading 20 dB greater than its
{nterna) noise. If a 20 dB value cannot be obtained, a 6 dB interference
signal to noisc ratio will be used. ’

(2) For test samples with ouiputs other than aural, the degree
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of degradation shall be defined in the test plan. '

(3) TFor test samples with aural and nonaural outputs, the .
test "shall Le performed to meet both steps d.(1) and (2). .

e. Record the magnitude of the magnetic field density produced by the
source and the maximum value of magnetic flux density required by step d.
above.

f. Repeat éteps a. through e. at the test frequencies approved in the
test plan. : .

,.la Notes.

41 The magnitude of the magnetic Tlux density as determined in 3d. above

mst be converted to a value reprecenting the equivalent interfering

magnetic flux density for a 6 dB signal-to-noise ratio in a system band-

width of 1 Hz. To make this conversion, the calculations specified
~-hereinafter are necessary. :

ho1 1

a. If-a 20 @B interference signal-to-noise ratio was used the
magnetic flux density recorded in step Lie. shall be reduced 14 dB,

b. , Reduce by VAFY |, where A fv is the 3 dB bandwidth

c. Increase by .-\IAFV. when the bandwidth of the test sample ‘s less
gx;in; Hz. This final value shall be recorded and compared with the test

110
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LOOP (N= 10 TURNS)OF NO.16
INSULATED COPPER WIRE

l«——(12 CM ) ——

| ¥ |
il | ;
(0.3 CM) 5 oM
N 1
L L g |s MEASURED HERE

NON-CONDUCTING MATERIAL

..’5
NOTE I: B=5x10 TESLA

AT 5 CM FROM WIRE TURNS.
AMP . ’

NOTE 2. LOOP SELF RESONA.NT FREQUENCY SHALL BE
GREATER THAN 100 kHz: -

FI1G.RSO! LOOP USED FOR RADIATING MAGNETIC FIELDS

m




Downlioaded from http://www.everyspec.com

ki
N

LY

Q7314 JILINOVW *ZHYOE-2H OF ‘*ALITBILA30SNS a3Lviavy - 1-10SY *oid

(4007 3HL OL LNdNI diWv ! LV SGT3IA Y313WLT0A 3HL OL LINdLINO LI10A | V) WHO | YO ¥OLSISTY = ¢

WALA - ONVBM0UUYN
- YO ¥3L3W 13

-112

31dNVS | 30UN0S
: 1S3 91% VNOIS
i
) 1461 Lxenaqey ¢
(B¢ 2ona 2yv-grs-118




Downloaded from http://www.everyspec.com

8

‘I~10SY ‘Ol4 40 HOLSIS3H WHO | SSOHIV (3d013A3C 39VLTIOA JO SWH3L NI LIWDD
ZH- AON3N03Yd

001

0SSy

2-10584 94

.
— s o o i

[ R L
.
k]

S

-. :’-T -

{
.
41 ' —
Pl i
e T 8 .
t : P
- ] y
HEENE
[}
', _ I vl
) - : L) . ¥ . ’
] .. <] - N BN
ve Sy et HETE safoene et
e —u.. : ~... secferes . ted
[ | . jolow . o i | - “
1 - N B g i
m.- [ IR AR " _ . A .M‘ . H '
s i NP e R _ “_
U L eies fore Jo o . beof s -1t )
.“n . ” PO - LIVOR PO (TN ~ .—n i :
s . AR S A FONRY e g - :
R R LN O B I R 1 ;
4 v temey ewep— . T -
1ttt R ] -1 sens : .w. \ e L
© ] LIRS . “ | 1 1
i I B ] . | i
um w.. w. —. : 3 m o e . H ' . A M
' IR S cesbgessl cq b o NI [
.h_“.u _ P i N B
. . B ] -1 I BRI — . - sae ] — ' i-
~u . - -u : vefevse d ! _.. . . ' N 1 1
b v ceneqe . ege . - - r
.- ] nl- H . N “ . ” . [ B
P ! i m ', H e i’ it . .— "
i BTN DTN IPEN FER N K it b _ HE I
LI m . 1K) LI TS R e s : * re 4 B
R E—— ; v :
i vore J e e . |
d H _ ' l '
[ I

N '

' H B v

i! vt _ H

[ P ) !
;-

(o]0 ])

s ¢ arm Socee-vas

e o

o f = -

" atmie we

e e

it Rttt Sodoly shbodannll hanntiaded

=02l

LL6L Aienaqad 6

(T2)€ IOLION 29Y-ALS-1IN

WHO- 3NO SSOUOV AYEP

"




Downloaded from http://www.everyspec.com

+

MIT-STN-L,62 HOTICE 3/s

ﬂ‘ebruazfy 19'71 . 3 (‘L)
METHOD RSO2

RADIATED SUSCEPTIBILITY, MAGNETIC INDUCTION FIELD, SPIKE

1. Applicsbility - This procedure is applicable for determination of
susceplibility of equipments to short duration induction fields.

2. Apparatus - The test apparatus shall consist of the following:

a. Spike Generator - Spike generators shall be as specified in
Method CS06 of this standard. '

b. 0Oscilloscope.

3. Test Setup and Procedures.

3.1 Cszble Susceptibility Test - The cable susceptibility test shall be
performed as specified herginafter. - '

3.1.1 Tape an insulated wire to each wire bundle in the test setup,
spiralling at two turns per meter (equally spaced) and running the
entire length of the bundle to within 1 5 cm of each end connector
(See Figure RS0.2-1). Comnect 10 ohm resistor in series as indicated.
Monitor for susceptibility, :

he Notes. -

ka1 A.C power input and output lcads are exempt from the cable test.

4.2 It is not the intention of the cable test to test individual wires
but to test groups or bundles or wires. :

he3 Keep current carrylng wires 15 cm away from cable conncctors.
hos A1l cables should be at least § cm above the ground.

4.5 In order to minimize test tini;,“ test as mény wire bundles at the
same time as practicable.

3

1
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. .9 Pebruary 197
<—l§cm-1’~' 2 L ———tele— |5 Cm —
NYAYAVAVAY!
. - AT LEAST
. IScm
: &
Si0n (\:D
| SPIKE
‘ . . , GENERATOR

' NOTE: I) L SHALL BE THE LENGTH OF THE CABLE

T IN THE ACTUAL INSTALLATION OR 1.5 METERS,
' WHICHEVER 1S LESS , ,
2) SPIRAL WIRE AT 2 TURNS PER METE

FIG.RSO2-1 RADIATED SUSCEPTIBILITY, MAGNETIC
INDUCTION FIELD CABLE TEST



Downloaded from http://www.everyspec.com ~ ~ e

* .

oz wores 3 0 @
ST 9IS 30 -
" METHOD RSO3 '
RADIATED SUSCEPTIBILITY, ih KHz to 12.L GHz, ELECTRIC FIELD
1. Applicability - These methods are applicdblé for determination of

equipment., sub-system and system susceptibility in the presence of an
electric field.

2. Apparatus - The test apparatus shali_consist of the followings
:é. Signal source.
S;. EMI meter
"¢+ Antennas (See Table I)
d. Output Monitor - to monitor péfformance of test samplc.

3. Test Setup and Procedures.

3¢1 The test setup shall be as required by the gencral testing require-
ments of this standard for placement of antennas.

3.2 Test signals shall be sclected in accordance with the rules of
paragraph L} below., = ’ :

" 3.3 Fields shall be generated, as required, with the antenna specifie’
in Table I. Care shall be taken so that the test equipment is not
affected by the test signals.

3.4 The specificd field strength shall be established prior to the
actual testing by placing a field measuring antenna at the same distance
and in the same relative location as where the tecst sample will be
-placed and adjusting the signal level applied to the transmitting .
antenna until the required field intensity is indicated. The voltage
or power at the input terminals of the transmitting antenna, required

Yo establish the specificd field shall be monitored and recorded. 'When
rerforming this calibration in a shiclded enclosure, the measurement
antenna shall be placed in either the exact location that the test

s ample will occupy or shall be in a position which simulates exactly

the geometry of the test sample location, as regards distances to
reflective surfaces. (This calibration may be used for-all subsequent
testing provided that the data was taken in a reflective freoe area or
the exact same shielded enclosure test sample location is used).

3.5 When a large test sample is to be immersed in a field, the trans-
mitting antenna shall be placed at a distance sufficicnt to allow the

entire test sample to fall within the 3 dB boumwidth of the trancmitted
field, If this is not fcasible becausc of difficulty in gencrating the

~.. 116
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' " required field at the greater distance or because of the nature of the .
. antcnna radiation characteristics, the sample may be tested in segments,
each scgment being equal in dimension to the 6 dB beamwidth of the
antenna radiation charactcristic. For a whip transmitting antenna the
horizontal segments shall have length no greatler than given by the

following equation:
. . 2
. : L =2 Rd.fd)

Where R is the test distance and d is the test sample width mcasured
: along a linc forming a right angle with the face of the test sample
. which is directed toward '_Lhe tz:ansmltting'mtenna.

. 3.6 Ictermine those frequencies at which the test sample is susceptible.
: At these frequencics, determine the threshold of susceptibility. Record
all pertinent data. -

L. Susceptibility Signal Modulation Rules - Test signals shall be
modulaled according o Lhe following rules.

4.1 Test Samples with Audio Channcls/Receivers.

| | a. AM Receivers: Modulate 507 with 1000 Haz tone,

b. M Receivers: VYhen monitoriﬁg, signal to noise ratio modula?e
with 1000 Hz signal using 10 KHz deviation. . When monitoring receiver
quieting, use no modulation. , . _ .

c. SSB Receivers: Use no modulation,
d. Other Equipments: Same as for AM recelvers.
. k.2 Test Samples with Video Chznnels Other Than Receivers. Modulate 0 to
7 ‘

BW
100% with pulsc of duration BW and repetition rate equal to T000 where BW
is the video bandwidth, :

4.3 Digital Equipment - Use pulse modulation.with pulse duration and
repetition rate/s equal to that used in the equipment. .

L. Non-tuned Equipmenis - Amplitude modulate SOF with-1000 Hz tone.

‘ ‘ a 17
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5.1 Applicability - This method is applicable for establiching high
values of {igld intensity in the .04 to 30 Mz range. .

5.2 Apparatus - Test apparatus shall consist of the following:
a. 2 VTV, _
b. " RF signal generator capable of 1 volt output into a 100 ohm load.
Ces A dec. resistance bridge. ‘

d.;' Assortment of resistors from 100 to 1000 ohms ("non-inductive")
of adequate power dissipating capabiIity. :

e. Wire - #12 copper

5.3 Test Setup and Procedure for Line 'Termin'ation.

5.3.1 Test Setup.

5.3.1.1 The tost setup is as indicated in Figure RS03-~1. The horizontal
line is located at the longitudinal center of the shielded enclosure at a
distance from the, ceiling equal to between % to 1/3 the haight of the
room. The line is draun taut on insulators. A "non-inductive" resistance
equal to the characteristic impedance of the line is located at the far
end from the signal generator. A concentric feeder line (copper tubing
with #16iwire supported in center) extends from the input end of the line
down to the terminals of a signal generator. The signal generator output
is connected to the concentric line input; the signal generator ground
and the concentric line tubing (lower end) is connected to the shield.

5.3.2 Line Terminations, _ - ' .

5.3.2.1 Concentric Line - Disconnect long line from top of concentric e
fecder line. Connect the vacuum tube voltmeters as shown in Figure RS03-2
but omit’the temporary termination R, until a desirable test frequency has
been found. Adjust the generator frequency so that it resonates line as
at ¥ wave system. This point will be indicated by a dip in the output
calibrating meter on the signal generator or by maximum voltage at top of
tubing for constant input. This voltage may be read with the VTVM con-
nected as shown in the sketch, This frequency at which the concentric
tube 1s clectrically % wave length long is the one at which the greatest
step-up at the end of the line will occur and, thercfore, will give the
most sensitive indication of correcect termination, A frequency necar this
resonant frequency mzy be used if the line absorbs tco much energy from

118
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the generator. Comnect Iy temporarily at top end of concentric line
between center wire and pipc. The final value of this resistor is to
be delermincd by "eut and try meothods"; Jts approximate value may be
obtained from the formula for finding characteristic impedance of a
concentric line:

Zo = Ry =138 logip 92
o7

do = insidc diameter of pipe <
4y = outside diameter of central conductor

For a specific case of 1" tube and #1); wire the value is approximately
150 ohms. _Across this resistor-Ry connect a VIVM., At the input end
of the tubing near the generator conngct the other VIVM (see Figure
RS03-2); with the generator set at gero output, adjust the voltmeters
for zero reading. With input to concentric tubing raised to one or
two volts, the meters will read the same if the sclected Ry is correct
termination for th: system. If the voltage at the top end of tubing
is higher than the voltage at the lower end, the termination is too .
high a value (end conversely). By successive trialsy a value of '
resistance can be found which will terminate the line properly. E
Several resisici's in parallel or scries combinations may be used to
get the required value if a single resistor of correct value cannot -
be found. Successive lower frequencies should then be tried and N
should result in identical readings on the two meters if everything -
js in order. This termination can now be disconnected and measured :.
on a dc resistanc.. bridge, the value being recorded as Ri. :

5.3.2.2 Termination of Horizontal Linc e With the termination of the
concentric line removed, connecl ihe end of the horizontal line to

the center wire of the tubing (see Tigure RS0O3-3). With the voltmeters
in posilions / and C and temporary termination R, (approximated with
following equations) removed, the frequency at wﬁich the system is b
wave long is found as in section 3.2.1. This frequency is to be used
in the following accurate determination of Ro. '

" The following equations can be employed to determine an approximate

value for R,
Case 1 Wire is much closer to ceiling than to floor:
Zo = 138 10310 !ig
d

where D = distance from wire to ceiling
d = diameter of wire (80.81x10'3 inches for #12 wire)

19
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Case 2 Distance of wire to ceiling is greater than 1/3 room

height. :
- h ,
Zo @8 1oga +5 o

Where h = height of screen room
d = diameter of wire

For finding the exact value of R,, the voltmeters are connccted in . .
posi.ions B and C (see Figure R853-3);-procccd.as in section 3.2.1 to ' .
find the correct termination. Once the voltmeters read the same or :

within 0.1 volt of one another for several frequencies, the termination )

may be removed, measured on a bridge and replaced permanently as part )

of the systcm. Record termination value as R2 = Z1, the characteristic

impedance of the line, to be used later in calculation of final con-

centric line feeder termination and attenuation constant.

" 5.3.2.3 Matching the Horizontal Line to the Concentric Tube Feeder -
The termination found in section 3.2.2 is the correct value for the
Single wire horizontal line alone and will be the impedance one would
"see" looking in the end opposite to that termination. However, this
resistance is not the correct value for proper tcrmination of the top
of the concentric line. Since the termination.of the concentric line _
at this point is of concern, a resister may be put in as a termination,
which, in parallel with the impedance presented by the horizontal line,
will give the value of resistance determined in section 3.2.1 as the
correct termination of the concentric line. The formula for finding
this resistance is the usual one for finding values of parallel
resistance combinations. B :

Ry xRy
K -F

Where R1 = Termination for concentric line from section 3.2.1

RB"

Ry = Termination for horizontal lone from section 3.2.2

R3 =' Termination which must be put across the top end of
concentric line as indicated in Figure RSO3-l.

After both. terminations have been placcd in system (see Figure RSO3-L),
a final check should be made to sec if the voltages at the bottom end
of concentric line and far end of horize:tal line remain subgtantially
the same over a frequency range from 14 Kilz to 15 MHz.
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5., Determination of attenuation constant (X) relating voltage at
point A of Figure RSO3-""to ficld strength (uv/m) around transmission
line at a known distance. -

Bov/m = 2.36 x 105 EL 1+ 1 - 1 }
4,

d 2d;-d4  2d;+d )
and 1_ = 2.36x.103 (__1__ + 1 -
Xa [ d - 2dj-d = 2dy+d
or 1 E, =
Ll

where: 1. FEiv/m = Tield strengfh at known distance
(microvolts per meter)

2. Ep = uv into line at point A (Figure RSO3-5)
from a signal generator.

3., 21 = Characteristic impedance of line.

L. d, d1, do (inches) are distznces as indicated.
in %igure RS03-5, - . . o
5. Ky = Attenuation constant (factor). - - &

; X4 is a constant ana, for a standard test distance d, in a given rooxﬁ
- can always be used to determine field- strength-in microvolts per
meter in terms of the generator input in microvolts.

For cxample: If this constant ratio is foimd‘to be 5, then to obtain ‘
a field strc.gth at the test sample of 1 volt/meter the signal gencratro

input will be set at 5 volts. Calculalions should be checked by actual
measurement of the field.
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6. Mcthod for Parallel Strip Line.

6.1 Application - This method is epplicuble to all equipments which .
are of sinc compatible to the dimensions® of this test device and to
test limitations herein described. It may be used from 1k Kllz to 30 Miz
when high intensity ficlds are required. It is also useful vhen

" broadband or spike radiated susceptibility tests are required.

6.2" Apparatus - The test apparatus shall consist of the following:
a. Parallel Plate Line (see Figﬁreé RSO03-6 and RS03-7.
‘be Signal Source capable of delivc?ing the required signals.
c. BMI meter or VTVi'I. | _
d. Matching networks (see Figurc RS03-8 (optional).
e. 30 Miz Low Pass Filter (optional).

6.3 Test Procedure - The test shall be performed as specified hereinafter.

6.3.1 Set up the equipment as shown in Figure RS03-8 with special
emphasic on placing the test sample as much to the center of the line as
possible. Interconnecting and power leads shall be kept I to 6 centi-
meters above the ground planc and laid out parallel to the line for a
length not less than 1 meter. Select test signals in accordance with.
applicsble requirements of MIL-STD-LE1 NOTICE Iy or as specified in the
test plan.

6.3.2 By means of the calibration chart of ‘electric field intensity as
a Tunction of the EMJ meter reading, corrected by the matching pad
insertion loss, adjust the output of the signal gencrator so that the
ficlds between the plates correspond to the applicable limits.

6.3.3 The equipment shall be tested at two orientations in its upright
position, one where the front face of the equipment is directed out
toward the side of the line and anothier where the face is directed along
the lenglh of the line. Other orientalions shall be tested. Sides
which have openings for power leads, shafts, ventilation, etc., shall
be faced upward toward the top line plate. In no case shall the test
sample be closcr than 10 cm. to the upper plate.

6.3.i The chassis of the test sample shall be grounded through the power

cord only. An inswlating malcrial shall be placed between the test
sample and the loucr plate of the line. .
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6.3.5 Determine the frequencics and the minimum field strength at -
which the test sample is susceptible. Record all pertinent date.

6¢h Notes.

6.4.1 Especially important to obtaining a uniform field is the loading
of the line with a noninductive resistor. This applies equally to the

" matching network used with the EMI meter. All resistors should be
chosen with + 1 percent of tolerance.

Boi.2 Care should be taken to assure that the resistive load used
will be able to handle the power which is to be applied.

6.3 The  EMI meter should be placed outside of the .screen room if
high intengity fields arec being generated. Cables leading to the EMI
meter should be kept as short as possible.

6.4y A VIVM may be used in place of the EMI meter and matching:
network if desired.
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