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• 1. SCOPE.

The objective of this Test Operations Procedure (TOP) is to stan-
dardize methods for determining the power output of radio frequency
transmitting equipment, non—pulsed, by supplementing Method CE1O3,
MYL—STD—449D, 1/. This TOP can also serve for RI power amplifiers,
and signal generators. It is primarily intended for use in a Temperate
Zone. (appendix C)

2. FACILITIES AND INSTRUMENTATION.

The Test Item shall be placed in operating condition as outlined
in the. equipment Technical Manual. A check list is provided in appen—
dix A and is part of the test record.

2.1 Facilitie.~ A shielded encloeure or room which provldes at least
1OO dB a~tenuation of all radiated fields, at least 100 dB attenuation
of conducted noise on the power lines, and specified line voltage.

CHARACTERISTICS TOLERANCE

Shielded Enclosure —5 dB , +co
Power Line Filters
Line Voltage ±5% of nominal rms voi~s.

1/ MIL—STD-449D , Badio Frequency Spectrum Characteristics, Measurement
of , 23 Feb 73 with Notice 1.

Approved for public release, distribution imlimited.
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2.2 Instrumentation

Must have a current calibration certificate and shall meet the de-
tailed requirements of MIL—STD—449D A’, Section 5.

ITFM TOLERANCE

Wattmeter, Frequency Selec— ±5% Full Scale Reading
tive,

Wattmeter, in line ±3% Full Scale Reading

Voltmeter — Field Intensity ±1.5 dB output
Meter (Frequency
Selective VM)

Audio Oscillators (2) or ±2% of dial reading —— —
~~

two—toned oscillator,
preferred. At 600 .

ohms , 1—volt (or to 
-

match SSB modulation . 
.

input requirement).

RI Signal Generator, ±2 dB output level
with 6db pad , ., .

Frequency Counter ±1 part per million
I

Time Domain Reflectometer 
___________________

Vertical deflection
Distance 

~~
RI Resistive Load of ±0.5% of load impedance (ohms )

adequate power
capability

Matching Pads +0.5 d.B

3. PREPARATION FOR TEST.

3. 1 Facilities. Assure facilities conf orm to minimum requirements .

3.2 ~4uipment. No specialized equipment required . Testing is conducted
in a normal conditioned environment with the usual ancillary equipment.
(For field testing see app C)

1/ 1 bid
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3.3 Instrumentation. All instrumentation is to be set up in accordance
with figure 1. The substitution method is described in Reference 1/,
MIL—STD-449D.

3.4 Characteristics Required. Record the following: (see app B)

3.4.1 Test Item: Serial number and nomenclature. Include as applica-
ble, the primary characteristics as stated in MIL—STD—449, Section 4.6.1.

3.4.2 Instrumentation: Name, Types/model, serial number, and calibra-
tion due date.

3.4.3 Personnel Data: Technicians’ name and ~DS/Series.

3.4.4 Power line characteristics.

4. TEST CONTROLS.

4. 1 The measuring instrumentation will be set up inside the shielded
enclosure, with the test item outside, to minimize the effects of leak-
age. See Note, figure 1.

4.2 The attenuation in dE of all cables, pads, and filters will be ob-
tained or measured. (see app C)

4.3 The impedance of the test setup will be measured using Time—Domain
Ref lectometer techniques as shown in figure 1. Record the impedance
value at mid—frequency range and upper and lower 3 dB points on response
curve.

4.3.1 The characteristic impedance of all cables and the input and out-
put impedance of the test instrumentation will match, within ±6%, the
output impedance of the test item. In the event that a greater mismatch
occurs, matching pads will, be used . The impedance shall be determined
for each standard test frequency only.

4.3.2 The standard test frequencies will be as specified in MIL—STD—449D,i/.
Additional frequencies shall be tested as required.

4.4 Turn the test item and all instrumentation on and allow time for
thermal equilibrium to be attained, as specified in the manuals.

1/ 1 bid
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5. PERFORMANCE TESTS

5.1 Data Required. Record the following: (app 3)

Frequency, all frequencies measured.

Output voltage or power of test item

Audio input voltage (SSB only)

Attenuation and insertion losses

5.2 Method. The procedure of NTL—STD—449D, Method CE1O3, will be used
for average output power. A modulation characteristic curve must be
plotted, per NIL—STD—449—D, I.!, Method CE1O2 in determining SSB power.
(app C)

6. DATA L~EDUCTION AND PRESENTATION.

6.1 Data Reduction

6.1.1 Computations to determine the output power.

6.1.1.1. AN or FM Transmitters. When the signal generator is substituted ,
the attenuation, plus cable, pad and filter insertion losses in the
measuring circuit dB , converted to dBm , will, be added to the signal gen-
erator power—out.

6.1.1.2 SSB Transmitters. The peak envelope power (PEP) will be
computed using

PEP 2 x 
~AV

where is the average power of the two tone modulated carrier signal.

6.1.2 The average power measured by the meter will be converted to dBm
and added to the att enuation , in dB , of the interconnecting cables to
determine the output power of the test item in direct power measurement .

6.2 Data Presentation. Table of power output and frequency , appendix B.

Recommended changes to this publication should be forwarded to
Commander, US Army Test and Evaluation Command , AflN: DRSTE-AD-M ,
Aberdeen Proving Ground , Md. 21005 . Technical information may be
obtained from the preparing activity : Commander , USA, Electronic
Proving Ground, ATTN : STEEP—NT—I, Ft Huachuca, AZ 85613
Additional copies are available from the Defense Documentation Center,
Cameron Station, Alexandria, VA. 22314, Ident . AD No._______________

Figure 2.
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APPENDIX A. RI_POWER OUTPUT CHECKLIST

Facility conforms to minimum requirements. 
________

Instrumentation in calibration. 
_________

Instrumentation data recorded . 
_________

Name and MOS of person taking data recorded. 
_________

Test item data recorded . 
_________

Cable attenuation known. 
__________

Impedance of test setup measured. 
__________

Matching pads required . 
_________

Thermal equilibrium ob tained. 
_________

Output voltage/power measured. 
_________

Data reduced. 
_________

Temperature Record (Daily) in log: .

(fo r field testing) 
__________

Initial 
__________

Final 
_________

Deviations 
_________

A-i 
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APPENDIX C. SUPPLEMENTARY INFORMATION

GENERAL:

The section numbers below refer to corresponding sections in the
test.

2.2 The MIL—STD—449D , Section 5 contains specific details on the test
instrumentation .

3.1 The shielded enclosure should be carefully inspected visually and ,
if necessary , a RFI sweep made through the frequency band of the test
item .

3.2 Those Army transmitters required to be tested under field condi-
tions in Arctic , Desert or Tropic zones can utilize this TOP in any ambi-
ent temperature consistent with the specifications of the Test Item .
The test equipment should normally be kept in a controlled environment
and in a shielded enclosure. This would necessitate an outfitted van
and longer cable runs, with a mobile power generator. There is provision
in appendix B for recording daily tempera tures , and deviations.

4.2 The attenuation/losses of all cables must be obtained or measured
and of. all pads or filters in the measuring circuit. Expressed in dE
and totaled , the loss—correction will be added to the signal generator
power output in dBm.

5.2 In plotting modulation frequency versus voltage or power, the fre-
quency should be plotted along the semi—log (3 cycle) axis. The results
of Modulation versus Power Output (PEP) is plotted on rectangular
coordinate paper.


