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Use an LM317 as

0 to 3V adjustable regulator

Vladimir Rentyuk, Modul-88 Ltd, Zaporozhye, Ukraine

N Most éngineers know that they
can use an inexpensive, three-
terminal adjustable regulator, such

fairchildsemi.com) LM317, as an ad-
justable regulator to only some neces-
sary value of voltage, such as 36 or 3V.

This value cannot be less than 1.25V |

without employing other approaches,
however. The devices’ inner reference
voltage is 1.25V, and their output volt-

age accordingly cannot be less than |

this value without potential bias (Ref-
erence 1). One way to solve this prob-
lem is to use a reference-voltage source
based on two diodes (Reference 2).
Although this approach is suitable for
a 1.2 to 15V or higher-voltage regula-

tor, it is not appropriate for an extra-
low-voltage fixed- or adjustable-volt- -

age regulator. The two 1N4001 diodes
it employs do not provide the needed

. potential bias of 1.2V, and they have
as Fairchild Semiconductor’s (www.

additional temperature instability of

approximately 2.5 mV/K (Reference :
".3). Hence, additional temperature
drifting of the output voltage is approx-

imately 100 mV; it is more than 6% for
a 1.5V output voltage and 10% for a
1V output voltage if you adjust the
temperature to 20°C—a typical indoor

situation. You can solve these problems |

by using a Fairchild Semiconductor

LM185 or an Analog Devices (www. |

analog.com) AD589 adjustable-volt-
age-reference IC. These devices are
expensive, however, and, in this case,
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Figure 1 This circuit is an inexpensive approach using a simple 0 to 3V adjust-

able regulator.
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56 Alarm monitors rotational speed
of dc motor

58 Add charging status
to simple lithium-ion charger

58 558 timer drives multiple LEDs
from one NiMH cell

60 Microcontroller inputs
paralle! data using one pin
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they require not only additional zero | are 1.215 to 1.255V and 1.2 to 1.25V
adjustment but also matching. These |

adjustments at their reference voltages

the LM317is 1.2 to 1.3V.

for the LM 185 and AD589, respective-
ly. Note that the reference voltage of

Figure 1 shows an inexpensive ap-
proach using a simple 0 to 3V adjust-
able regulator. You implement the
necessary potential bias using a simple
temperature-stabilized constant-cur-
rent source (Reference 4). You cal-
culate this current source using the
following equation: 1=(V_ =V )/

- (R,+R), where V_is D’s forward

voltage of approximately 2V and Vi
is Qs emitter-base voltage of approxi-
mately 0.68V. The current is approxi-

mately 1.32/(R,+R,). The constant-
current source creates a bias voltage of

. approximately —1.25V on resistor R,

You implement the zero adjustment
using resistor R, which can change the
current of the constant-current source.
Resistor R, protects transistor €3,. You

| can use D, as a light indicaror. You can

adjust the output voltage using resis-
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tor R,. Calculate the output voltage as .

follows: V1 =Viee(1+R /R )=V,
where V. is the reference voltage of
IC and V, is some compensative volt-
age of resistor R,. You should establish
this voltage to equal the reference volt-

age for its compensation. In this case,

Voor=VeeR/R)). With R, having a
A 'LM350 3-Terminal 3A Positive Ad-

value of 1.2 k), this circuit found use
as the equivalent of a typical battery

with an output voltage of 1.56V for

' development projects.Enn
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