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RATIONALE 

The only change to this revision is within the Rationale as follows: MIL-STD-461 no longer requires the routine calibration 
of many types of EMI test equipment. This AIR provides the EMI test facility with procedures that can be performed in-house 
using their own EMI test equipment to check that the devices no longer requiring calibration nevertheless are performing 
properly to manufacturer’s specifications. These procedures can be performed to check that the transducer factors entered 
into EMI test software haven’t changed, or in the case where a MIL-STD-461 measurement system integrity check indicates 
a problem, they serve as a quick check of the transducer’s integrity. 

AIR6236A has been reaffirmed to comply with the SAE Five-Year Review policy. 

INTRODUCTION 

MIL-STD-461G does not require certain types of test equipment to be periodically calibrated in a traceable manner. This 
aerospace information report provides guidance on how to self-check such devices, using equipment commonly found in 
EMI test facilities. The purpose is not to calibrate these devices, but to check that they have not varied significantly from 
manufacturer’s specifications. 

1. SCOPE 

This AIR provides guidance to the EMI test facility on how to check performance of the following types of EMI test equipment: 

Current probe 
Line Impedance Stabilization Network (LISN) 
Directional coupler 
Attenuator 
Cable loss 
Low noise preamplifier 
Rod antenna base 
Passive antennas 

All performance checks can be performed without software. A computer may be required to generate an electronic or hard 
copy of data. This is not to say that custom software might not be helpful; just that the procedures documented herein 
specifically eschew the necessity of automated operation.  
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1.1 Purpose 

The purpose of this AIR is not to reproduce the procedures used by an accredited calibration facility, but rather to provide 
simple and accurate methods available using only test equipment found in an EMI test facility. For simplicity, all set-ups are 
shown using a network analyzer, but a spectrum analyzer or EMI receiver with built-in tracking generator may be used in 
lieu of a network analyzer, and if that isn’t available, a separate signal generator may replace the tracking generator. The 
effects of these substitutions are discussed in Section 4. Measurement methods offered herein are not exclusive, but found 
to work well with a minimum of complexity. 

2. APPLICABLE DOCUMENTS 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1 U.S. Government Publications 

Copies of these documents are available online at http://quicksearch.dla.mil. 

MIL-STD-461 

3. PERFORMANCE CHECKS 

3.1 Current Probe 

Various models of current probes based on transformer action are used from frequencies as low as 1 Hz to at least 1 GHz. 
All these probes may be calibrated as per Figure 1. 

In Figure 1, the network analyzer source drives a current through the calibration fixture, which the current probe senses. 
The attenuator values (excepting the 10 dB pad on the input side of the calibration fixture) are so chosen that the ratio of 
the current probe output (T-port) to the reference (R) input is directly the transfer impedance in dB Ohms, with no data 
reduction required. They also perform impedance matching functions reducing vswr-related errors at higher frequencies. 
The 10 dB pad is solely for impedance matching and vswr-reducing, and need not be included if unnecessary, typically at 
audio frequencies where extra signal level into the calibration fixture is required. Its value does not affect the transfer 
impedance calculation. 

 

Figure 1 - Current probe calibration - T/R ratio is the transfer impedance in dB ohms 

At radio frequencies where there is plenty of dynamic range, the source setting should be set 10 dB below maximum in 
order to place 10 dB of impedance matching attenuation between the source and coaxial transmission line. Also at radio 
frequencies where loss in the coaxial cable becomes appreciable, the length and type of coaxial connection between current 
probe output and “T” port and between the 20 dB pads on the output of the calibration fixture and the “R” input must be the 
same.  
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4. LISN 

While there are several methods for measuring the LISN impedance specified in MIL-STD-461, none has the simplicity and 
ease of measuring the insertion loss the LISN presents to a 50 Ohm signal source. Insertion loss is the potential measured 
at the LISN port relative to at a 50 Ohm load. Above 1 MHz, where the 50 uH LISN approximates 50 Ohms, the insertion 
loss is 0 dB. At lower frequencies, insertion loss increases with decreasing frequency. Figure 2 shows the measurement 
set-up, and Figure 3 shows expected results, including error bars representing the MIL-STD-461 20% tolerance on LISN 
impedance. This method and limit account for the 0.25 uF blocking capacitor loss. Note that the upper tolerance above 
1 MHz is strictly academic; there is no way the LISN impedance can be higher than 50 Ohms, so the insertion loss cannot 
exceed 0 dB. At frequencies where coaxial cable loss is significant, the type and length of the cables connecting to the “T” 
and “R” ports must be the same. The connection between splitter and LISN input power connector must be short enough to 
have no significant loss. Insertion loss is measured as the T/R ratio. 

 

Figure 2 - LISN insertion loss measurement set-up 

 

Figure 3 - MIL-STD-461 50 uH (upper curve) and 5 uH LISN insertion loss (lower curve),  
including losses in the 0.25 uF blocking capacitor with 50 uH curve 
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