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range in the absence of an input signal and forces any signal
other than composite video to be within the ADC’s input
common-mode range.

The circuit accomplishes video clamping by building a
control loop that forces the dc voltage at IC2’s output to a
desired level during the blanking period. This level, approx-
imately 25% of full scale for a composite-video signal, forces
the ADC’s output-pedestal (blanking) level to an 8-bit code
of approximately 64. The simple filter comprising R3 and C3
bandlimits the signal at the output of IC2. This high-fre-
quency attenuation is necessary to prevent noise spikes from
upsetting the operation of the LM1881. The LM1881 is a
video sync-separator chip that produces burst-gate pulses at
its Pin 5 when a composite-video signal is present at Pin 2.

The burst-gate output of the LM1881 serves to sample the
blanking level of the video signal. Potentiometer VR1 and R5
produce an adjustable offset in the signal path when Q1 gates
on. During the blanking period, the ac-coupled burst-gate
signal pulls Q2’s base low (to approximately 4V), thus pulling
Q1’s gate high, thereby sampling and storing the sum of the
video-blanking level and the dc offset from VR1 onto C7. At
times other than the back-porch interval, Pin 5 of the

LM1881 is high, and Q2 is off, thereby turning Q1 off. Divider
R14-R15 attenuates the voltage on C7 to ensure sufficient
phase margin in the clamp loop. IC4 is an integrator that
averages the attenuated dc value over many samples. This
average sums with the input signal in IC1.

If the integration time is too small, the result could be
shading across the display. A long integration results in slow,
perceptible adjustments when switching between fields with
large differences in average brightness. The dc feedback path
for IC4 is through IC1 and IC2. If no video signal exists or if
the input signal has no sync, R11 holds Q2 on, thus holding
the video output of the circuit within the ADC’s operating
range. With VR1 centered, the level halfway between the pos-
itive and negative peaks of the input signal clamps at
approximately 1.6V, or approximately halfway between the
high and low reference voltages (2.6 and 0.6V, respectively)
of the ADC1175. The circuit achieves an effective number of
bits of 7.5, corresponding to a signal-to-noise and distortion
of 47 dB. Figure 2 shows the offset at Point B in Figure 1, rel-
ative to the voltage at Point A. (DI #2184) e

To Vote For This Design, Circle No. 368 

Have you ever wondered which way a blower motor is going
to turn when you plug it into another socket, or have you
ever inherited the task of modifying three-phase wiring in
your plant? The circuit in Figure 1 is a simple, approximately

$5 phase sequencer that you can probably build from parts
in your junk box and save approximately $50 to boot. The
component values reflect 60-Hz operation, but the design
equations in Figures 2 and 3 allow you to select values for
other frequencies. The equations are in MathCAD spread-
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FIGURE 1

The brighter of the two neon lamps indicates the phase
sequence, either ABC or CBA.
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FIGURE 2

MathCAD spreadsheet equations show a higher current in
Phase B than in Phase C of the circuit in Figure 1; therefore,
the phase sequence is ABC.
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sheet format, but almost any other spreadsheet would do.
Referring to Figure 1 and the equations, you can see that

the neon bulb that glows brighter indicates the phase
sequence, or phase-rotation order, ABC or CBA. The bulb
glows brighter because it carries more current because of the
phase shift the 1.5-mF capacitor provides. You can verify this
assertion by examining the two sets of equations. Note that
the two sets of equations have different expressions for IB
and IC. In one, IB lags IA by 2p/3; in the other, it lags by 4p/3,
and vice versa for IC. The equations provide the mathemati-
cal way of reversing the phase sequence, and, as you can see,
the two currents IB and IC reverse their relative magnitudes
as the phase rotation reverses. (DI #2180) e
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A CBA phase sequence produces a higher current, thus a
brighter neon lamp, in Phase C of the circuit in Figure 1.

Piezoelectric buzzers, such as the Murata (Smyrna, GA)
PKB5-3A in Figure 1, make excellent alarms. They’re com-
pact, lightweight, efficient, and reliable. However, a piezo
alarm is a dc device; it requires additional circuitry to oper-
ate from an ac source. The circuits in Figure 1 provide a sim-
ple and inexpensive way to obtain the dc drive. The W04G
full-wave bridge rectifier produces a full-wave dc waveform
from the 120V ac line. The 100V resistor protects the circuit
from surges when you first apply power. The 5.5V 1N4733
zener diode protects the buzzer against high-voltage excur-
sions. The 1-mF capacitor provides filtering for the buzzer.

The circuit in Figure 1a produces a true buzzer sound. The
addition of an F336HD flashing LED (part number 276-036

at Radio Shack) in Figure 1b changes the alarm to a beeper,
and it also provides a visual alarm. The LED produces a con-
stant pulse of light at approximately 1 Hz without the addi-
tion of a time-constant capacitor. The LED starts immedi-
ately when you apply power, and it’s insensitive to
temperature variations. The addition of a 35-mF capacitor in
parallel with the buzzer (Figure 1c) changes the audible
alarm to a pleasing chime. The value of the capacitor is not
critical; you can obtain various sound effects by varying it.
(DI #2194) e
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A handful of inexpensive components configures a piezo alarm device as a buzzer (a), a beeper (b), or a chime (c).

Piezo device generates buzz, beep, or chime
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