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It is common practice to operate relays and solenoids at a
reduced holding power once the mechanical actuation
takes place. Relays are usually specified to pull in within 3
msec at 80% of the rated voltage and to release at 30% of
the rated voltage. The circuit in Figure 1 drives as many as
eight 12V (�120V coil) power relays, which memory-map
into an 8-bit mP bus. An octal latch stores the relay status,
where each bit of the 8-bit word serves a separate relay
(0=off, 1=on). The latch’s Select line latches data on the ris-
ing edge. Whenever the relay’s status data changes, the
relay’s drive voltage rises to the full 12V for 140 msec to
ensure that the relay pulls in. A series zener diode then
reduces the relay’s drive voltage by 50% to reduce dissipa-
tion.

A ULN2803, an octal Darlington array with base resistors
for direct logic interface, drives the relays. A useful feature

is the inclusion of eight inductive-load clamping diodes,
internally connected between the Outx pins and the Com
pin. Com thus connects to the relay-supply rail. The power-
saving timing comes from IC1, a micropower MAX810
processor supervisor powered by the normally high Select
line. When the system processor writes to the IC2 latch, the
supply to IC1 toggles for 200 nsec, causing IC1 to take its RST
output high for 140 to 560 msec. Q1 operates as a gated cur-
rent source, dragging current from Q2, thereby shorting out
D1, a 5.6V zener diode. Hence, the relays receive full bus
power during the switching phase. After this period, Q2
turns off, and D1 drops the relay supply to the holding volt-
age. (DI #2217) 
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Relay driver saves substantial power
TIM HERKLOTS, MAXIM INTEGRATED PRODUCTS, SOUTHAMPTON, UK

Using the circuit in Figure 1 , you can
digitally control the light intensity of
a lamp. The control loop is based on a
PLL, in which the VCO comprises a
light-to-frequency converter (TSL220)
coupled to a light source that derives
its drive from a switching regulator
(L4970A). The output of the phase/fre-
quency comparator (4046) serves as
the control voltage for the switching
regulator. The control voltage is pro-
portional to the frequency error
between the reference frequency (fREF)
and the signal frequency (fIN) coming
from the light-to-frequency converter.

Changing the reference frequency
regulates the voltage supplied to the
lamp to force the output of the TSL220
to lock to fREF. The two resistors at the
output of the 4046 provide an attenu-
ation of 1000 to guarantee the loop
stability. As an example, we used the
L4970A to drive a 12V, 50W halogen
lamp. The control loop operates over a
frequency of dc to 500 kHz. To prevent
the system from entering a positive-
feedback condition, the maximum allowable value of fREF
should not exceed the saturation frequency of the TSL220.
This maximum value depends on the integrating capacitor
used for the light-to-frequency converter and must not
exceed 750 kHz. To prevent lamp damage, the 10-kV trim-

mer limits the voltage VOUT applied to the light source. (DI
#2219) e
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A PLL and a light-to-frequency converter allow you to digitally control the inten-
sity of a lamp.

PLL-based converter controls light source
MASSIMO GOTTARDI, ITC-IRST, TRENTO, ITALY
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FIGURE 1

This power-saving circuit takes advantage of the large turn-on/turn-off hysteresis in electromechanical relays and solenoids.
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