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The Low Noise Characteristics of the ML6428

INTRODUCTION

This Application Note discusses noise measurements
taken on the Micro Linear video filter family. The reason
for the measurements is that noise, like group delay or
diff-gain/diff-phase, is a budgeted parameter; only so
much noise can be added to a signal during processing.
Unlike the other important video signal parameters noise
is both difficult to define and difficult to measure. Each
component in a system (e.g., a resistor, a capacitor, an
inductor, or an IC chip) will add some noise to the signal.
In general, active components add more noise than
passive ones. Measuring this added noise is very difficult
since it is random and based on the laws of statistical
thermodynamics.

Theoretically, random noise contains all frequencies. In
practice, the noise spectrum is limited by the system
bandwidth.

Random noise has a Gaussian amplitude distribution.
Therefore, no single peak-to-peak (P-P) amplitude can be
measured. A root mean squared (RMS) voltage or power
in watts can be associated with the noise on a signal. In
order to compare the RMS noise voltage to the signal, the
signal must be converted to an RMS voltage. Active
video can’t be used; its RMS value changes with time.
The one standard constant video signal is a white bar.
Since it is a constant voltage, its peak value is its RMS
value. A comparison can now be made between the RMS
value of the white bar and the RMS value of the noise
with no signal present (e.g., a black burst). Further, the
effects of the sync tip and the color burst should be
excluded. Setting up this measurement could present
problems.

Fortunately, the Tektronix VM700T/TG2000 does that as
one of its standard tests. Figure 1 shows the noise floor of
the black burst signal to be 82.3 dB. Figure 2 shows that
the noise added by the Y channel or the C channel of the
ML6428 is 1.5 dB (82.3 dB - 80.8 dB = 1.5 dB). The
circuits are identical; and therefore, add the same amount
of noise to the signal in each channel. Figure 3 shows the
noise on the composite video output of the ML6428. It is
3.1 dB higher than the noise on either the Y or the C
output. This requires some explanation.

Starting with S Video, a Y signal with its noise must be
added to a C signal with its noise to obtain composite
video (CV). The Y signal will have a maximum amplitude
of 1V P-P. The C signal may have an amplitude of

0.5V P-P. The CV signal will have a maximum amplitude
of 1V P-P, not 1.5V P-P. The noise voltages will also add,
but not directly. If they are uncorrelated, they must be
added vectorially.

If Vy is the noise voltage in the Y channel and Vi is
the noise voltage in the C channel then:

VTOTAL = (VNY )2 +(VNC )2

If the Y and C channels are identical, then V\y will equal
Vne. Call that voltage V. Then:

V1oTAL = \/(VN)z + (VN)z = \/2(VN)2 = \/E(VN)

The VM700/TG2000 computes the signal-to-noise ratio
(SNR) as

St
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N

which becomes
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Remembering that log AxB = log A+log B
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SNR =20log

but

20logl =-3.0dB

V2

This shows that the CV output will always be 3 dB worse,
i.e. have 3 dB more noise than either the C or the Y
outputs. Further, numerically correlation is a coefficient
ranging from —1 through 0 to +1. The -1 value means that
the noise voltages would add to zero. The O value is the
above case, totally uncorrelated. The +1 value means that
the noise voltages would add directly, not vectorially. A
coefficient with a value between 0 and +1 (e.g., 0.5)
means that half the signal is uncorrelated and the other
half is correlated. The reduction in signal to noise ratio
(SNR) with a coefficient of +1 would then be 6 dB, not 3
dB as above. The measured decrease in SNR for the CV
output was 3.1 dB. The 0.1 dB is the noise added by the
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CV output driver. There is a small positive correlation
between the Y and C channel noise—it is one piece of
silicon—or it could be a combination of the two. Of
much more concern are the actual numbers. A SNR of
—60 dB means there is 714 microvolts of RMS noise on

the video signal. A SNR of -80 dB means 71.4 microvolts
of RMS noise. Adding 3.1 dB of noise means the signal
has 66.4 microvolts RMS more noise. This helps to explain
the noise seen in the ML6428.
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Figure 1.
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Figure 2.
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Figure 3.
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO

ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN,;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.
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