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Measurement standard for UHF television receiver noise figure.

We were very encouraged by the Commission'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 deliberation 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 industry
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 Commission 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
Commission enforcement. Our proposal is attachment A,

While we are convinced that this proposal is adequate and practical, we
welcome your scrutiny 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 to the manufacturers if they measure by any Commission accepted
method. Any manufacturer has the option of developing his own method
subject to Commission approval., Therefore, we believe that the Commission
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can simply issue a public notice outlining an acceptable standard since
it does not foreclose any other method of measurement,
This matter is scheduled for Commission action on Cctober 19th.

James H. fuello Abbott M. Washbwrn

Attachments A& B
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AF T MEASURING THE NOISE FIGURE OF A

TELEVISION RECEIVER IN THE UHF CHANNELS

PROPOSED STANDARD

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 receiver. The
measurement will be performed to the most practical extent
possible in an effort to evaluate the noise figure of the

complete television receiver.

GENERAL METHOD

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 Y-factor
utilizing IF substitution or by means of a direct reading noise
figure indicator or meter whose accuracy is commensurate with

the accuracy objectives of this standard.

EQUIPMENT REQUIRED

The following equipment is the minimum required to perform the

measurement:




Noise Generator:
A source of calibrated, true, random noise operating at
a minimum over the frequency range from 450 to 900 MHz.
Several types of noise sources are available for use in
this frequency band. However, solid state noise sources
are recommended due to:
1) Lack of significant impedance from the off to the

on condition.
2) Negligible video transients at the output connector.
3) Low power requirements.
) Less potential for electromagnetic interference

with the receiver under test.
The noise generator should be calibrated to an overall
accuracy of not worse than #*0.3 dB, and the calibration
results should be traceable either to the National Bureau

of Standards or a natural physical phenomena.

Input Transformer:
Most 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 300ohm screw

terminals at the rear of the television receiver. This
requires a 50 ohm unbalanced to 300 ohm balanced trans-

former (balun).




The loss of the transformer should be compatible with

the combination of the noise figure indicator and noise
source. For example,'a noise figure indicator 1is
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 I
should not be less than 14.5 dB. The loss of the trans- |
f

former should be calibrated to better than *#0.03 dB.

The combined VSWR of the noise source and the transfqrmer |

should be less than 1.4.

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.

1t can also be an intermediate frequency substitution
receiver where a substitute attenuator is utilized to
measure the Y-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 Y-factor directly should be avoided in order to

reduce the potential for inconsistencies and uncertainties

due to crest factor and detector non-linearities.



The indicator should be tuned to the intermediate
frecuencies of the television receiver (typically 44.5 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 *0.5 dB

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

Connections: '

The noise source, as noted earlier, is connected to the
receiver via the balun. The balun should be securely
fastened to the receiver terminals in order to prevent

incensistencies due to losses and intermittent connections.

The indicator may be connected to the television receiver
at the tester's discretion in any fashion which meets
the following criterig:
- 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.




There are several methods by which these connections

can be accomplished.

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 receiver 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 require the removal of an

access panel in order to achieve switch pick-up.
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UL i clapeer which ave spnutaetured afive Decens-
bk R0, 1958,
§15.75

(a) Aoy measurersent proecdire aeceptable to the

Measurement procedure.

Cotna i ST Tnay be dsel (o show _com plitinee swith
Fiie Toeqiveinents nr it subpart, & detailed desecip-
tron ol the proposed neeasurement procedure, incinding
a list of the test cguipment to he used, shall be sub-
mitted to the Conunission when reyguesting & determi-
aatlon regarding the acceptability of the proposed
measurement procedure,

(b) The following mett:ods of measurement are con-

sidered uceeptable procedures for certification of re-

ceivers pursuant to § 15.69:.

{1) Institute of Electrical and Electronics Engineers
Standard 187 (formerly 51 IR 1731) for radiation
measurenents,

(2) Tus=titnre of Eleervical and Electrenies Engincers
Standavd 213 (formerly 61 IRE 2781) for conducted
interference negsurements from frecuency wmodulated
anil television breadeast receivers in the range 300 kHz
to 25 Mz

(4 Institure of Electrital aad Electronles Engloeers
Standard 100 {formeriy 60 IR 1T51) for measurement

—6_-11—_1‘-_“”‘:71_..1'*0_'\1\—-1}:-:'11\pl—n.}u—r(- sensitivity of a tele-
Xision brow! ‘-eivu_r.

(4) In:cernational Electrotechnical Commission Pub-
lication No. 106 (1939) and Supplement 106\ (1962)

, for. measureinent of radiated interference from broad-
st receivers. (A conversion factor of 0.1 (—20 dB)
shall be applied to the measured values for compurlsen
with the limits of § 15.63.)

Note: This publizatlon and supplemant may be purchased
from the Amerlean Natteaal Standards Tastitute (formerly
United States of Amerler Standards Institate), 1430 Lircad-
wey, New York, N.Y. 10015,

(6) Electronics Industries Association Standard
RS-378, dated August 1970, entitled, “Measurement of
Spurious Radiation from FM and TV Broadeast Re-
ceivers in the Frequency Range of 100 to 1000 MHz—
Using the EIA-Laurel Broad-Band Antenna.”

(¢) In the case of measurenients in the field, radia-
tion In excess of 15 pxV/m at any frequency between
450 k1Tz and 25 MHz at the border of the property and
more than 15 feet from any power line crossing this
border under the conteid and exclusive use of the
persou operating or authorizivg the operation of the
recelver wlil Le considered an indication of noncou-
plinnee svith the rudinticn requirements of this sub-
part.

160-A

§15.77

5 Report of measurementa: I browdeast re-
ceiver.

The report of roeasurements for an FM broadceast
receiver o or e KA Lond i a wnltibhand
beosdenst receiver <todl inelade the Dollowing

(i) Specifie identideation of the reeeiver thut was
measteed inelnding the nae and addvess of the mann-
Facturer, the applicant for certifieation (if diTerent),
the trade nawme (if anyy, the wodel nwuber and the
serial namber (if any).

(L) The measurenient procedure thal was used, pur-
suant to § 1575,

(¢) Measurements of the level of radiated RF en-
ergy with the receiver tuned to three points, one near
thie top, one near the middle and one near the hottom
of the tuning range 83-1058 Milz. The report shall show
the frequency to which the receiver was tuned and for
each, the frequency and amplitude of each emisslon
Qetectedd that is within 20 @B of the limits in § 15.03
(), The report shall alvo state that the spectrum waes
cheeiced from 20 to 1000 Mz for vaeh fregueney o
which taie roceiver wire fpned anes that all eraissgions
nor repeerted were more than 200 a5 below the penvitted
level,

td) Measurcment of the Jevel of conducled RE en-
ergy Sl back into the power line, if the receiver is
eperated  from the power lines of a public utility
systens The report shall show the frequeney to which
the receiver wis tuned and shall state the level of
condiretsd RE crergy at 107 and 214 MIfz and the
frequerscy and amplitude of any other emission de-
tected that is within 20 dD of the limits in § 15.62(b).
The report shall alseo state that the speetrum was
chioched frot 045 to 20 Mz aud rhat all emissions nat
reported were more than 20 dB bLelow the permitted
Tevel,

broadenst

Note.—\ report of measurcments on an {ndustry stand-
ardized reporting form will be accepted as meeting the re-
quirements of thls section. One such form will he found ln
EIA Con-umar Produet< Engineerlng Bulletin No. 4 available
trom Electronle Indnstrles Assoclation, 2001 Eye Street
NW., Wishington, D.C. 20006,

§15.77 Report of measurements: TV receiver.

The report of measurements for a TV broadeast re-
ceiver or the TV band in a multiband hroadeast re-
coiver shall include the following:

(ny Specifte identification of the receiver that wag
meastred ineluding the name and address of the manu-
facturer, the name of the applicant for certification

(The neal paye i3 161) (LS. TE(78)-1)
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