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1. INTRODUCTION
1.1 Definitions

HIS Standard describes a method for measuring
Tdiﬂerential gain and differential phase in equip-

ment transmitting either monochrome or color
television signals. The characteristics to be measured
are defined as follows.

Differential Gain.! In a video transmission system, the
difference between (a) the ratio of the output amplitudes
of a small, high-frequency sinewave signal at two stated
levels of a low-frequency signal on which it is super-
imposed, and (b) unity.

Note 1: Differential gain may be expressed in per
cent by multiplying the above difference by 100.

Note 2: Differential gain may be expressed in db by
multiplying the common logarithm of the ratio de-
scribed in (a) above by 20.

Note 3: In this definition, level means a specified
position on an amplitude scale applied to a signal
waveform.

Note 4: The low- and high-frequency signals must be
specified. For purposes of this standard these signals
will be as they are afterwards described in this paper.

Differential Phase.? In a video transmission system, the
difference in output phase of a small, high-frequency
sinewave signal at two stated levels of a low-frequency
signal on which it is superimposed.
Note 1: Notes 3 and 4 applied to Differential Gain
above, apply also to Differential Phase.

1.2 Scope of Appilication

The primary application of this Standard is intended
to be in the field of routine operational and maintenance
tests, where rapid interpretation and communication of
test results is necessary or desirable. The basic tech-
niques described here are also applicable to laboratory
measurements, proof-of-performance tests, and detailed
maintenance procedures.

2. ANALYSIS OF THE MEASUREMENT
PROBLEM

2.1 Characteristics of Television Signals

Certain significant characteristics of both mono-
chrome and color television signals are illustrated by
Fig. 1. Color television signals differ from monochrome
signals, shown in Fig. 1(a), primarily by the addition of
two other signal components, which are shown sepa-
rately in Fig. 1(b). These are:

! This is a revision of the definition of differential gain in “IRE
Standards on Television: Definitions of Television Signal Measure-
ment Terms, 1955 (55 IRE 23. S1),” Proc. IRE, vol. 43, pp. 619-
622; May, 1955,

2 This is a revision of the definition of differential phase in “IRE
Standards on Television: Definitions of Television Signal Measure-
ment Terms, 1955 (55 IRE 23. S1),” Proc. IRE, vol. 43, pp. 619-
622; May, 1958S.
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Fig. 1—Waveforms of tyvpical television signals. (a) Luminance or
monochrome signal. (b) Chrominance and color sync signals. (c)
Composite-color signal.

2.1.1—A burst of about 9 cycles at a subcarrier fre-
quency of approximately 3.6 mc transmitted during the
blanking interval following each horizontal sync pulse
except during the equalizing pulse and vertical sync
pulse intervals. This serves as a phase reference for sub-
carrier regenerators in color monitors, receivers and test
equipment.

2.1.2—A throminance signal, consisting of the side-
bands of the phase-and-amplitude-modulated subcar-
rier, transmitted during active scanning time. To a first
degree of approximation, the phase of the chrominance
signal controls dominant wavelength in the reproduced
picture, while the amplitude controls purity.

The composite color signal, consisting of the sum of
the various components, appears as shown in Fig. 1(c).
Note that the effective axis of the chrominance signal
may vary through the luminance range since this axis
coincides with the level of the monochrome signal coni-
ponient.

2.2 Effects of Differential Guin and Differential Phase

A necessary condition for distortion-free transmission
of a color signal is that neither the amplitude nor the
phase of the chrominance signal be altered as a function
of the level of the associated luminance signal, and that
the luminance signal be unaffected by its own level.
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