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SUBJECT: Measurement standard for UHF television receiver noise figure. 
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We were very encouraged by the Commission l s affirmative action to reduce 
the maximum noise figure permitted for UHF television receivers from 18 
db to 14 db as a first step toward an even more significant reduction. We 
continue to be concerned, however, that further study or deliberatio·n will 
result in an unnecessary and unwarranted delay in implementation so vital 
to UHF comparability and progress. 

One possibility for delay which can be promptly eliminated is lack of a 
standard for measurement of the noise figure. While we believe the indusJry 
has ample experience and expertise in such measurements, there is, perhaps, 
some room for complaint that the industry has no absolute measurement 
standard which it can be assured in advance that the Cornrnission will accept. 
Therefore, our offices, in consultation with several experts in the field, pre _ . 
pared a draft standard that can provide the necessary assurance to the industry 
and, at the same time, ensure the accuracy and repeatability essential to 
Cornmission enforcement. Our proposal is attachment A. 

While we are convinced that this proposal is adequate and practical, we 
welcome your scrutrny and suggestions for improvement. We particularly 
urge the Office of Chief Engineer to review the draft and test objectively 
the methods suggested. 

It is important; in our view, to emphasize that the obsolete standard now 
included in Section 15. 75(b}(3) is not exclusionary. Attachment B .is the . 
pertinent section. for your review. The standard merely attempts to provide 
a certainty t o the manufacturers if the y meas u re by a ny C ommission accepted 
method. Any manuf a cturer has'the option of developing his own. method 
subject to Commissio n approval. The refore , .we believe that the C ommission 
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can simply issue a public notice outlining an acceptable standard since 
it does not foreclof:le any other method of measurement. 

This m.atter is scheduled for Com.mission action on October 19th. 

Abbott M. Washburn 

Attachments A& B 
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MEASURING THE NOISE FIGURE OF A 

TELEVISION RECEIVER IN THE UHF CHANNELS 

PROPOSED STANDARD 

I. INTRODUCTION 

Noise figure or noise factor is a measure of the noise per­

formance of a receiver and as such, is a measure of the 

sensitivity or the ability of the receiver to extract information 

from the signal. 

The intent of this standard is to provide a means of precisely 

and accurately evaluating the noise performance, particularly 

in the UHF television band of the television recei~er. Jhe 

measurement will be performed to the most practical extent 

possible in an effort to evaluate the noise figure of the 

complete television receiver. 

II. GENERAL METHOD 

I I I . 

The procedures to be used are generally classified as the Y-

factor or constant Excess Noise Ratio method. The results can 

be obtained by.calculation from a manual evaluation of V-factor 

uti I izing IF substitution or by means of a direct reading noise 

figure indicator or meter whose accuracy is commensurate witn 

the accuracy objectives of this standard. 

EQUIPMENT REQUIRED 

The following equipment is the minimum required to perform the 

measurement: 



• 
A. Noise Generator: 

A source of calibrated, true, random noise operating at 

a rn i n i rTI U m 0 v e r the f r e que n c y r C) n 9 e fro m II 5 0 t 0 9 0 0 MHz. 

Several types of noise sources are available for use in 

this frequency band. However, solid state noise sources 

are recommended due to: 

I) Lack of significClnt impedance from the off to the 

on condition. 

2) Negl igible video transients at the output connector. 

3) Low power requirements. 

4) Less potential for electromo9netic interference 

with the receiver under test. 

The noise generator should be cal ibrated to an overall 

accuracy of not worse than ±O.3 dB, and the calibration 

results should be traceable either to the National Bureau 

of Standards or a natural physical phenomena. 

B. Input Transformer: 

Host noise generators available commercially are provided 

with 50 ohm, single ended, coaxial outputs. The VSWR 

of the noise source should be less than 1.2. 

The input transformer is required to provide a low loss, 

low mismatch connection to the nominal 3000hm screw 

terminals at the rear of the television receiver. This 

requires a 50 ohm unbalanced to 300 ohm balanced trans­

forrller (o<llun). 



, 
The loss of the transformer should be compatible with 

the combination of the noise figure indicator and noise 

source. For examp1e,'a n01se figure indicator 18 

commercially available capable of 

operating with noise sources whose ENR is in the range of 

14.5 to 16.5 dB. Consequently, the difference between 

the loss of the transformer and the ENR of the source 

should not be less than 14.5 dB. The loss of the trans-

former should be cal ibrated to better than ±O.03 dB. 

The combined VSWR of the noise source and the transformer 

should be less than 1.4 . 

C. Indicator: 

The indicator can be a direct reading noise figure indicator 

or noise figure meter, also sometimes referred to as a 

System Noise Monitor, which provides a visual, direct 

read-out of the noise figure of the receiver under test. 

It can also be an intermediate frequency substitution 

receiver where a substitute attenuator is util ized to 

measure the V-factor resulting from manual switching of 

the noise generator from the off to the on condition. 

The use of such devices as power meters and RF voltmeters 

( , 
~ 

to read V-factor directly should be avoided in order to 

r e duce the potential for inconsistencie s and uncertainties 

due to crest factor and detector non-l inearities. 



, 
The indicator should be tuned to the intermediate 

frequencies of the television receiver (typically 4LI.5 MHz) 

for the 3 dB bandwidth of not less than 4 MHz and not 

more than 15 MHz. The bandwidth restriction is to insure 

measurement of the average noise figure over the pass 

band of the receiver. 

The accuracy of the indicator should be less than ±O.5 dB 

in the range of noise fiyure from 10 to 15 dB. 

D. Connections: 

The noise source, as noted earl ier, is connected to the 

, 
I' receiver via the balun. The balun should be securely 

fastened to the receiver terminals in order to prevent 

inconsistencies due to losses and intermittent connections. 

The indicator may be connected to the television receiver 

at the tester1s discretion in any fashion which meets 

the following criteria: 

switch signal is available at the receiver's 

intermediate frequency to meet the minimum 

signal level requirements of the indicator. 

• - the method of connection is such that there 

is no significant distortion of the band pass 

characteristics of the receiver. 



I 

There are several methods by which these connections 

can be accomp I i shed. 

1) Direct capacitive coupling to the receiver IF at a 

low impedance point. 

2) A pick-up coil assuming switch signal level is 

available, and it can be placed in such a manner that 

the signal level does not vary significantly during 

the measurement. 

3) Direct connection to the receiv~r IF via a cable at 

the rear panel provided by the manufacturer. 

Obviously the last method is the most desirable. However, 

it is recognized that this does impact the cost of the 

receiver. The other methods do requi re the removal of an 

access panel in order to achieve switch pick-up. 
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(:1) ~\!I~I n l · " ;~'\lI· '." (!~( ' I~~ lH'I '(' \'di\n~ ;I(','t'ptahle 10 th'~ 
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Wil Y, :\CI\" rork, X. YO 10')1 5, 
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more thnll Hi fret f rulI\ allY power IIlIe cro,~i;in;:: this 
border Iwtl o.: r tile COnlc(,! nml ex('lu~il'c lise of t lw 
pcrsou Clp~'j, li n g or llulhv rl.dllj.; the operatillll or the 
,cec l"er will hE: cCllIs itl<:red (l it indl 'n tioll oC n UlIcom­
plillllee wltl l tile ratli ll li r.'ll !"(" llli n ·t:lcllts of thi ,: ~ \ll. . 
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(I.) TIle llleu,;un-nll' nt. l'ril('('LJ\lrt~ thulli'm': lIs{'<l, pur­

:;\I;lilt til § l",i:i, 
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/l"r r'~I" r rtt·(] \\"('n' Jjldl' ~' t~;:lll ~q dB helo\\" tht, i'~rll!ittl~d 
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NW" W" , hIIlG ton. O.C. :!I'I)!)G. 

§ 15.77 fleport of measurements: TV rcceiver, 

'['h(' n'!,l)ct of 1i\l.':l.SUt'C'lIlL'uts for II TY hnln!lC'ast r~ 

r!'iI' I' r 1', tlle T\' 1::l~I': in :1 nlultih:l.llil 1>ro:lIl<'ast re­

c('in'r ,1, :; 11 illclndl' tt\f~ f(llloll"in,;: 
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faet\:rt:r, tll'J n:1m'~ of thl~ npplicant Cor cl,dilication 
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