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From fime 1o time, a stable but adjustable voltage source can be quits
handy, This article was prompted by a request for a replacement for mercury
ballery vallage references which are not only difficull to find, but are not envi-
ronmentally friendly. Ancther application could be powering a 3 1o 9 volt disk-
man {qr whatever) from a nominal 12 valt saurce such as an aulomabile. In
fact, the cireuil can be sel lo supply any voltage from 3 o 28 volts,

The OC input voltage musi be a minimum of 2 volts higher than the
desired cutput voltage and absolutely no higher than 40 volts, The LM317
regulator intagrated cireuit {for l2ss than §2) Is rated for up to 1.5 amperes
autput undar aplimum conditions (for the TO-220 package, shown in the fol-
lowing figure). Power dissipation in the form of heat can limit the output cur-
rant 1o a lower value. The power dissipated can be calculated by subtracting
tha output vallage from the input valtage then multiplying the difference by the
output currant in amperas. The maximum allowable dissipation at room tem-
peralure (< 30%C) is about 1.5 watls (| recommend somewhal less, or the use
of a haat sink). For example, an input of 24 VOO and cutput of 9 volts yields a
difference of 15 volts, If the cument requirement is 0.1 amperes, then the
power dissipated is 15 X 0.1, or 1.5 walts. In this case, a small heat sink
would be a good idea.

If 2 suitable heal sink is used to keep the 1ab below 602C, the device
can dissipate nearly 20 watls. If a heat sink is used, be sura to elecircally
isolate the tab for heat sink) from ground or other circuitry. It is good practios
to use a bit of heat sink compound batween the back of the LM-317 and the
heat sink surface,

Refaming fo the figure:
For proper aperalion he sum of R1 and B3 should be a value which
draws about & ma (0,002 amps) at the desired auiput voltage (Vo).

R1+R3 = q/0.008

The rim potentiometer value {R2) will depend on the adjustmeni range
desired. For most applications, a polentiometer value of 10% of the sum of
R1 and R2 is & good starling point. Because this aricle is somewhat general-
ized, alittle experimenting with resistor values may prave necessary,

The output valtags (Vo) is & function of the ratio of resistars R1 and R3.
A varlable resistor, R2, is used to trim (adjust) the output to the exact valtage
desired. To calculate the approximate values of R1 and R3, use the follawing
formula:

Vo= 1.25 {1+ R1/R3)

Standard value resistors are available only in cerlain fised value sleps.
The closest values 1o (hose caleulated should be chosen. R2 is then adjusted
1o ohtain the exact ratio {.e., oulput voltage) required. Be sure to use stabla
resistors, either wirgwound of metal film.

Parts layaut is ned eritical, bt for qoed temperature stabllity the proper
resistor type should be usad, Also, keep them as far away as practical from
heal sources, Overall stability of the voltage will depend an a numbear of vari-
ables, but should fypically be better than 0.25% after warm-up, and bedter, if
the supply o the circuit is requlaled and the laad is constant,

The diode (01) and capacitor (C2) are optional. The dicde protects the
LM317 fram reverse voltages which may arse in certgin applications. The
capacitor {C2) will ever so slightly slow the regulator transient resjonse, but
tan help reduce the possibility of introduced noise when the regulator is used
in a localion subject to strong interfering fields. For the mast simple circuit, R2

may be eliminated, connecting R1 direclly to R3 and then connecfing that junc-
fion 1o the "adjust' lead of the LM317, Available standard resislor values will limit
the: output voliage values.

The LM317 is limited to a maximum of 1.5 amps. Higher current devices
are available which wark in & similar manner. The chip package i5 typically differ-
ent in arder 1o handle the higher curent. The LM350 can supply 3 amps and the
LM338 is rated to 5 amps. Dala on these devices, as well as the LM317 can ba
fiound at the following Mational Semiconductor waw site:

hitlp:fwww national. com/catalogfnalogRegulators_LinearRegulaiorsStandardhP
N_Positive\aliageddjustable.himl

PARTS LIST

Caialog numbers referenced here are from Digi-Key: (B00)344-453% or
hittp:twww. digikey.com. | have no vested interest in this supplisr, bul have been
salisfied with their performance over several years and they camy all the needed
pars,

L3317 (LM3T7AT-ND), Adjustable posilive voltage requiatar [see fiqure for
pin-out), PT# $24468-ND

D1: 1W4002, 1 Amp, 200 woli (observe polarity when installing). PT#
TNAOD2GICT-MD

R1, R3: Exact values dependzni on caleulations. For best sizhility, preci-
sion wire wound resistors are specified. Other types may be substiluted if preci-
sion siability is not a concern. FT# SC1A(value)-ND or SC3D0(value)-ND

R2: Trimmer potenfiomeder, Boumns seres 3059P, Value dependent on
desired adjustment range and Yo (see caloulations). PTH J069F{value)-MD

C1: 0.1 pF, 50 valt minimum, monolithic cesamic. FT# PABET-ND

C2 220 pF, 50 valt minimum, monolithic ceramic. PT# P4804-MD

CY 2.2 YF, 50 volt elecirolytic (cbserve polarty when installing), PT#
PGTA0-MD

Perfboard: Epoxy-Glass or phenclic board with pre-punched hale arrays.
Available from Digi-Key, Manufaclurers: Veclor Co. or Keystone. A 4.5 x
B.5" (shauld be sufficient for 3 or more circuits) is PT# V1043,

Heat Sink: A good source for small heat sinks is a daad computer monior,
Cigi-keay also carmes Aavid brand heat sinks. Size will depend an heal koad and
ambient temperature. They also camy heat sink compound. 1

e} ‘

LM317

ouT

Cirguit diagram for stable voltage source o replace mercury batteries

-22.

ssaid Ausssaun abpuquie) Ag auljuo paysiignd 015690005626 155 LS/ 101 0L/Bi010p//:sdny


https://doi.org/10.1017/S1551929500069510

- P.@

SUPPLIES

@ File Edit lDiew Go Bookmarks Options Directory Help

Mld 01569000562615515/£1L0L°0L/BJ0"10p//:5dnY

SPI Supplies Division of STRUCTURE PROBE, Inc.
FP.O. Box 656 = West Chester, PA 19381-0656 USA
Ph.: 1-610-436-5400 = 1-800-2424-5P| (U.5. only) = FAX: 1-610-436-5755 « E-mail: spi2spi @ 2spi.com



https://doi.org/10.1017/S1551929500069510

