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Abstract

This Voltage Stabilizer and Uninterrupt power supply will be used to stabilize

and conltrol the 220 V.. output voltage and development of simple phase 500 VA UPS

the load current. The over voltage and under voltage protection LED displaied to show

the controlled levels . It is controlled automatically.
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Application Hints

The LMI2¢ senes are oz 2amzs wich oparale wilh only a
SNl power supply voitage, have vue.citterantal wouls,
and remain in Nk bowar mada with an inout CamMmMon-made
voltage ol 0 Ve Thase amplliets goerate cver a wide
'Engs of aower suoply w0ilags wan YMife cnanga n perlarm-
3INC2 characienshcs, At 287 amphfer operalion s possibie
AT 0 A MIMUMm SuZoly voliage of 2.3 Vee

Ther 00uls ol 19 pagaaee Rave fazn designed 1o Simolilty
22 2Gard fayouls. lnverics nputs are adjacent 1o oulputs
far st ol the zmahh2rs ind e suisuls have aisg been
placed al Ine cornars of 1ne packaga {pins 1, 7 8, and 14},

rRCauLans snouid ba faken 1D insure 10al the powar suoply

'or R integrated crouit navar Bacomas reversed in oelariry -

2 INAL the unit 15 NOL nacvanantiy Insialled Gackwarcds in a
‘2l s>cket as an nlimilad curr2at suege Ihrough tha resuit.
g loeward diade winin ne IC eauid cause lusing of the
nrernai conductors and cesult in a dasirayed unif.

arge aitferenbal input voxiagas can be easily accomma-
Zaied and. as nout dif2r2nnal vorliage orotechon dindes are
N0t nerded, no {arge wicul curfents resull from large ailfer.
2niral input voltages, The ciHzrentai inpul vollage may ba
larges tan ¥ ' milhout camaging the dawwce. Prolecton
300uld 0 provided Lo pravant the nput voftages from govng
negahve mare than - 0.3 Yoo |2t 25°C) A0 inpul clamp
2:00€ wilh 2 resislor 10 02 IC eout terminal San ba ysed.
0 reduce ':he POwer supply Zrain, (he amplifiers have a
class A autpul stage for small saanal lavels whicn corwerts
1o class 8 in a farge signal mode. Thrs allows the amalifiars
0 both source and sink ‘arge culbul currents. Therelgre
Jatn NPM and PNP axlerrdl curtent 50ost fransisiors can
B2 used 1o axtend he Jowsr capatvity of the basic amphfi-
ars. Tha cutpul voltage naeds o rasa anproxmalely 1 di-
ade drop above ground ' Mas the on<chig verbcal PNP
ansision for oulpul current wnking aoolicabkans.

For ap applications, woare g icad is CEoaciivety covpled
e the guiput of ine ampuhar. 3 ressior should be used, rom
77 gutpul DI the amoidier to ground (o s ease the class A
bias curment and prevenl CrTSSovar CAlorlion,
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Whate the load s duezty coupied, as in de ACDCA ey,
1n@fa 15 MO Crasscvr Aistortion,

Capacnwa loads whnich are apgiied directly o ihe ouvts
Ihe amoniwr reduce the ibap stabidy marge: ¥yl o
30 oF can be accoMMOCaled USING Ihe worsl-Cass mos
EMUNG unily gain cann2cion, Large closed 0ep Garw o
ragisirve 15alation snawid Ba vsed +f largar loan CADACTarn sy
mMusi 32 Crvan by 1ha amgidier

The nas natwors ol he LMI2¢ zstabhshes a dran cre
whon 15 indegendent of the magnitude ¢! the power u..-'
voltage oves the range of lram J Y ta 30 Vo,

Culpul shon crzuts aither 1o ground or 12 the poste o1
2r supo'y should be ol shon ima duration. Uit cas
Jeslrovad, not as a resul! of 1he shorf circun cureant Caumey
matat fusing. but rziher gue 1o e large ncrease m IC oy
dissipalion which wilf cause evaniual falwe due it e
Smve junilion lemparatures, Pulling direct sha-ecu v
more (han ane ampilier al a ime will increase the tow )
SOwet C1Ssi0abon 10 desiructive lavels, d nol propety o
leCi2g wiln axternal grssicalan limiing (essiors  mes
#ith tha culput (33ds of 1he amCifiers. The largs yuu ¢
2ulSul SOUCE currenl when s avanable al 25°C provem s
'afger ouloul current c30ability A1 aidvated lemperalss
{s&e lypicai pericymance charactensics) than a stanca~’
og amp.

The circunts prasaniad in the sechan on typical Aol
Mphasize operaiion on cnly a singiq power supply Yous
It comolementary power supplies are avalable, 13 ol ™
standard op amo crowls can be used. In genersl, M
NG 2 Ss2ud2-ground (a2 Hias ventage reference of ¥ (0
allow ooaratan 1bove and belgw this value in singh @
succly syslams. Many aosfication circwils arg shawen »°
lake agvaniage of Nz wide iNput CoMMon-mode Yo
13NQE which includes graund, In mos! cases, input Bissrtt
not resueed and inoul vollages wrech rangs to groud &
sasdy be aciocmmpaat
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Typical Single-Supply Applications v
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Typical Single-Supply Applications v- = 5.0 vee) (Continuea)
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Typical Single-Supply Applications (v = sg Vg {Cantinuea)
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Typical Single-Supply Applications v° = 5.0 v-q) Contnuza)
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E Typical Single-Supply Applications jv- - 5.0 ¥az) (Contnueq)
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"""‘1 National
ELJ Semiconductor

[LM3314 Dot/Bar Display Driver

General Description

The LM2914 is a monalithic iniegraled crcuit that sanses
analeg voltage tevels and drives 10 LEDs, growvicing a linear
analog disptay. A single pin changes the disolay frarm a
mowving dot to a bar graoh. Current Zrive 10 the LEDSs ig
raguiated and grogrammabls, eliminaung the n2ad for resis-
tors. This frature is one that altows cparaton of the whale
sysiem from less than 3v

7.2 circuil contains its own adiustanle reierence and zccu-
rate 10-steo voitage divider. The low-bias-current inout bl
°r accepls signals down lo ground, of V-, yet nasds na
oroteclion agamst inputs of 35V above ar below Yround.
Tha oullar drves 10 ndiveiual comparators rateranrned to
the aracision divider,
Neid typcatly ta Yy,

NAICAON non-haeanty can nus 52
HYEN Over 1 wnrl2 lemoeraturA ranga,
¥ersaolity was desigesd nto the LMI914 50 (nat controller,
wisual alarm, and #xpanaed scate lunctians are easily addec
0n o tha cisoiay syslem. Tha circunl can dove LEDs of many
<ctors, of low-current incann2s5cant lamps. Many L3914g
can beg "chained” ‘o lorm disgiavs of 20 g over 100 52q-
ments. 2ot ends of the voitage divder are axternally avai-
acie so tnat 2 drivers can be Magce nta a zem-center Meler,

The L3914 15 vary easy to apply as an anatog metar cir-
suill. A 1.2Y luli-scafa mater requires only | resister and 3
sngle 3V ta 15V supply «n addition ta the 10 disclay LE0s. It
the 1 rasistar s a pot, it baccmeas the LED bnghtness con-
vol The simaldied Block diagram illustratas this axiremaely
sifnple external circurlny.

‘Whan in the dot mogs, there is a smatl amount of averlan or
“lade” {about 1 mY) berwesn segments. This assures that
at no time wiil all LEDS ke "CFF. and :hus any ambiquaus
dispiay is avoided. Yaricus noval displays are LOSHGI,

Mucn of the display flexbility derives from the fact that all
oufputs are indridual, OC regulated currents. Vanous el-
lecis can be achisved by modulating these cuerents, Tha
individual aulpuds can drive a transistor as wall as a Le0 at
e same lime, so conloller lunclions including “stagug”
conlrol can ba pardormed. The LMA914 can aiso acl as a
Erogrammer, or saguancer.

The £ MJ914is raled for operation from 0°C to + 70°C. The
LMJI914n is avarable in an 18-lead molced (M) package,
The lollawing typicai application ilfustrates adjusting ol the
reference 'a a desired value, and orooar graunding for accu-
rate operanon, and avoiding gscitlatans,

Features

® Crves LEDs. LCTs ar vacuum lluorescents

Bar or dot disolay mode exlernally selectable by usar
£xpandable Io disolays of 100 sieps

‘nternal voitage reference from £.2V lo 12y

Cperales with single suppiy of less (nan IV

Inouts coarate down to ground

Output current pregrammahle from 2 mA to 10 mA

No muitictax swiching or inleraction berween cututs
inaut withstands = 25V wilhaut damage or false qutouts
LED drver autputs are current regulated. open-caltec.
iars

Qulouis can interface with TTL or CMOS loge

T internal 10-sten diveder is lloatng and can be raise.
2nced [0 a wide r2nga ol voltages

Typical Applications

0¥ 1a SV Sar Graph Meter

r— ? ! i
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Absolute Maximum Ratings

It Military/Aerospace specilled devices ace reguirad,
Semicanductar Sales
{{ice/Distributors for avaitability and specifications.

ptease contact the Matinnal

Pawer Dissmaten {MNate 5}
Moldad OIP (N)

Suocly Voitaga

Yoilage on Oulpul Orivars

input Signal Overvaltage (Mota 7)
Dirader Voltage

Azizrence Load Cutrent

Storage Ternperalure Range
Soldaring Information
Cual-in.Lina Package
Soldering (10 seconas)

1365 mw Plaste Chio Carrier Package
a8y Yagar Phasa (80 seconds)
5y ‘nirared (15 sacanags)

35V
=100 mytlo v+ )
izce mount davices.
10 mA

Electrical Characteristics jotes 1 ana g

-55'C to +150°C

267 C

215'C
220°C

See AN-150 "Surface Mounting Methods and Thair Hect
an Product Reliabiity” tor other methads of soidering sur-

Parameter ' Canditiong (Mote 1} ! Min F Tye Max | Units
COMPARATOR
‘ i
g:r:enla‘::u:l;?ge. Burar and First i :]L»E’D: ,‘;{F:L:: Ve £ 12V 3 10 v
ey a ! v - S
Gad (Al goyi AV | homes = dmalzg = 10mA i 0 s | ma/my
Inout Sias Cument {at Pin 5) T VRV T . 25 100 nA
Inzul Signal Overvoilage } No Change in Cisolay =-35 © 35 | ki
YOLTAGE-DIVIDER \
Croder Registanca ! Total, Fin6lo 4 | q ‘ 12 17 n
sccuracy 1Motz 2} ] | 0.3 2 *
VOLTAGE REFEREMCE
Cutout . cltage ‘ QimA 2 lgees 7 A mA, ! ia 128 ' 34 y
: v =g = 3
Line Regulaton Poavau- gy 0.0t 003 | v
Lcad Fequlaton I nma g I(RESy S ¢ MA, ot '2 ! -
|- - Yigp = BV i
Cutout Voilage Change with [ TC 2 Ta s ~1Clpch = 1 mA, 1 "
Temoerature V- o= sy
Agiust Pin Current | | 75 | a0 WA
CUTAUT DRIVERS
LED Gurrant | V- =izp = V.l aam = 1 mA | 7 | o | | ma
LED Current Diterence (2etween ' Yigp = 3V E hep = 2mA ca2 | oa A
Largest and Smallest LED Currents) I ’ fen = 20 mA 12 l 3
LED Current Requlation | VsvViEp sV | g 2ma 0.1 I 0.25 A
! fLgg = 20mA 13
Crapout Valtage | M = M MA Vigp = SV, | | s v
! = 2mA : |
Saturation Yoitaga | lep = 20mAlgagn = 0.5 ma ! 015 | as | v
Cutein Laakage, £ach Collector © {Ear Mode) (Note 4) | o0 | o | A




Electrical Characteristics (Hota 1} ([Continyed)

Parametar 1

Canditions (Mote 1) Posin | vyp | wax | umis
QUTAUT DRIVERS (Continued}
Quteut Laakaga (Dot Made} (Mole 4) | Pins 10-18 , f 0.1 f 10 l aA
| P [ s | 10 | w0 |
SUPPLY CURASNT
Stanasy Sucely Currant Y S g nen = 02 mA | 24 2 | ma
(A Qurouts G V= 20V I ey = 1.0 mA I 8.1 32 | ma

“ate 11 UNMss gitvresa stated, all 0+ 2ficandns ancrs wih tha o= conains:

Iv¥az SV = Ve K
Moz € ey g U
SINSY e € 12 g
S0TSY gy . 12 Yoo
Pt hegPos powest issmatons, puisa frsung 13 used

Yo Yagg 2 8T - 1%
NV Vg i VT - SV

Ta T = 28T loneey = 32 ma, Yign = 10V om 2 oovioostea o om 1 (Sar Moo,

HOt® 0 ' COWACY M measurad ratemad (3 + 10,000 Vo 21 o B, et 0000 Yoy 3t 0 4 AL koreer 1OA-SCAIS ¥oilaQas, buTt#f ind COMOEAUN oftyal warage may add

Al res

Hate 3501 S 0ot current musl be frmia 19 =] ma

teare F MO 125088 wonn Din Y K N0 TV ey

Ol DA ISR L B G5 Cune 2 DN 1 moes S 3

TR 200000 a1 2 2N reSISion N saverd Wl [l 3 aikowy - 10OV SIS alPut damaogs,
Dol Mo cesui s anan ows 9 o putsd at La s 200 my paiow Y - or 121t ooen cwewt, LEQ Ma. 19 (g 10

MOER S N M TN P i ERengee 31ors 1 1 L1429 14 9 100°C Davwies murdt bo daratan fov oCueAtmn AL eravaled ITMOMAIN AL, JUrcton Lo amoael IRarmal

Sestance 4 35TCSOM 1o ine mweaea CIP (L packagel

Definition of Terms

Accuracy: The aiterence barwaen tha obisarveq thresnoia
‘orage and Ine w2al thresnoid voitage for each comaara-
‘or Sgemifiad znd tesred with 17Y across he internal veit-
G2 divder 50 that resislor ravg MACNNG EMor gredomi-
nales owat comparatar oifset voitaga,

Adiust Pin Current: Current flowing out of ihe referpace
2Cwst o0 wnen tha rafarence zamakhier is in the linear re-
on

o

fator Gain: The rato cf the cnanga n autout currant
‘0 ine change in mput vottaga (V) reoured ta prg-
JCe dioc a comparalor in the inear reqion

Oror aul Volitage: The voltage measured at the current
sgurce culculs required o make Ihe outout current fail by
1039

Input Bias Current: Current llowsng out of the signal input
*N2n Ine wnowt butfer is in the hnear reqion.

LED Current Requlation: The change in sutout current
oA Ma soecried range of LED supoly vallags M gp) as
T2asured al tha current source guicuts. As the forward voils
262 ¢f an LE0 doas net change significantty with a small
shance in icrward current, tis is equivalent to changing the
woitage at the LED ancdes by the same amounL

Uine Regulation: The average change in reference sulpul

milage over the soecified ranga of sunply vaitags (V+).

Load Regquiation: The change in refarence outout voltage
Meez) ovar the specified range of load curent (IuRE,z,}.
Otiset Yoltage: The aitereniial inout valtaga wieh must
e ioptied o each comparator 1o bias the outgut in the
iraar region. Most significant eror whan the volage across
he intemal vollage divider s small. Specified and tested
=ith gn & vollage (Var) aqual ta pin 4 vollage (Ve n}.

FLEENT
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Typical Performance Characteristics

Qperating Input Bias
Current vs Temperature
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Elo ck Diag Fam (Showing Simalast Appiication)
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Functional Description

Tha simoplifad LAIZ9 54 block Ciagram is o give the general
123 of the circuil’'s operaton. A bqn inoul Imoadance bufier
QJCerzies wih signals from ground to 12Y, and 15 pratectad
agansi revarse and overvoliags signais. Tha s1gnal ts then
acohied to a senes of 10 comparatars: each of whizh is bi-
252d 0 a ditferent comparison level By the rasisior slring.

In ine exampla ilustrateg, the resisior string is connecled lo
‘he internal 1.25V reference voitage. tn this casa, for each
P23 mVY thal tha inout siqnal increases. a comgarator wiil
S#IEN ¢n 2nother incicating LED This rasistor divider can
=2 connected befween any 2 witages, previding [hat they
are 1.5V below Y+ and no less tan V= If an expanded
scaia mater dispiay is desinad, the toal divider voltaga can
T2 as litle as 200 mV. Exnapded-scals meatar disolays are
0orR sCiwrate and the sagmanis kgt unilormly anly i bar
g2 a5 used. At 50 mY or maee par slap, dol moda s
isacla

IHTERMAL VOLTAGE REFERENCE
“har2ieranca s desigrad to na adwstacla and aevelogs a
~omiaal P 23V natwaan (e FEZ QUT {oin 7} and REF a0y
-sin Y lerminals. Tha reterence voilage is inoressed aciass
stogram r2sistor R4 oand, since the voltaga is conslant, a
SEAStaNt current 1y (nan flows theaugn the oulpul sat resis-
0f B2 erng an outow voliage of:

! :1,2)
4 =Vazplt v — | =1 A2
our REF ( EY Al

LM f

TL/HATI 04
Tince the 120 uA curent (may) fom the adjust termnal
ESrEsets an emor 'em, the ceference was designed to
Tunimezs changes of this current with V + and load changas.

CURRENT PAOGRAMMING.

A featurs not comalelety iitustfaled &y the block diagram is
e LED bnghtness conwol. The curent drawn aut of the
‘alerence voltaga pen (cin 7] delemmmas LED current. Ap-
proumately 10 times this curment wail be dravn hraugh each
lignted LED, and Lhis curent wil ba relatively consaant de-

soite supoly vallags and Ismpaeratura changas. Curreat
Crawn by tha intarpal 1 0-resistee dividar, 25 wail ag by lhe
2xiernal cument and voltage-sening divdar should ba in
cluged in caleulabng LED drive current. The anilizy to mody-
late LED Brightness wilh tima. ar in prooaruan o ot volt-
age and other signais can lead to a numzer of novel dis-
Flays or ways of incicating input avervoilages, atarms, atc.

MCDE PIN USE

Fin 3, the Moda Saelacl inpul controls chaining of mullipls
L!43914s, and controls bar or dat mode aparatioqn. Tha fak
‘owing labulaticn snows tha hasic ways ol using this input.
Cthar mora complax uses wil ba tlustrated in tne applica-
hans,

8ar Graph Display: wire Moda Salect {pin 9) Girecly to pin
30/ ping

Dot Disptay, Singte LMI1914 Oriver: Laave the Mode Sa
'aCt Q1N Qpan cirgud, .
Dot Display, 20 or More LEDs: Connact pen 9 ol lhe firss ©
onver in e senas {12, the ona with tha lowest inout volt. -
3G2 CCMOANIoN painis) fg pin 1 al the naxi higner 1LM3914
drver. Conlinug cannecting pin @ of lower inout drvers (o
in 1 of higher ingut drivers lor 30, 40, or maee LED dis. -
clays. The last LMISt4 drver in the coain will have pirt 9
~red to pin 11, All previous drivers snould have a 20K 1esis.
tar i parallel with LED Ma. § (pin 11 to Vi ep).

Mede Pin Functional Description

This pin aciually pertorms twea lunctians, Selsr tg the SImpi-
fied Slock dizgram neigw,

Block Diagram of Made Pin Fynctian

WIUT 10,3 gurryt mg 1
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Mode Pin Functional Description centinuea

00T QA BAR MCDE SELECTION

Tha voilags 4t pin & is sensed by comparater C1, naminalty
r2tarenced to V* - 100 mv). The chio ig in bar mode
wran pin 9 is abava s level; otharwisa 1's in dot moda,
The comearater 1s designed so that pin 9 can he laft opan
zreuit for dol mede.

T1king into account comparator gain and varation in tha
W00 mV releranca level, pin 9 showd 92 no mare than
29 mV below ¥V * for bar meda and more than 200 mV¥ be-
ww V¥ [or opan circuilt far dot made. In most acplications,
on 3 is 2sther open (dot mode) or tied ta V+ (ar moda). In
Sar mode, pin 9 should ba cannacted directly 1o pin 3. Larga
currents drawn from the power supply (LED curent. lor ex-
amale) £ Sould not shara thus path so thatlargz IR droos are
2vended.

DOT MORE CARRY

'n orcer lor INe cisclay o make seénse wnan mullipla
L3914 are cascaded n dol made. special crculfy has
ta=2n nctudad ta shut all LED Ha. i0 of tha first davies
~ran LED Mo, U of the second cavice comes an. The con-
~acuon loc cascading in dot moge has zka2zcy bean de-
scrced and 15 dapicled bajlow. -

~51ong 2s the «nput signal vollage 1s talow the hreshald of
e second LM3914, LED Mo, 11 is cH. Pin 2 of L3914
Ma. 1 thus sees etectively an opan circutt sa e chio is in
8t mode. As spon as tha inout voltage reachas ihe theesh-
2 ot LED No. 11, oin 9 of LM3914 No. 1 is ouilad an LEQ
3720 (1.5V or more) baiow ¥ gp. This conagiion is sensad by
leroaratar C2, referenced 600 mV below Yy zn. This forces

ine qutput ef C2 low, wnich shuls ¢if cutput transistor C2,

2xrruistung LZ0 Mo, 10,

"z s sensad via the 20k resistor connecled ta pin It

@ vary small current {less Ihan 100 pA) that 1s dverted
irom LED Mo. @ doss not noliceanly anect its intensiy.

An auxiliary current sourpe al pia 1 kespos al teast 100 KA
hgweang through LED Na. 11 even if the inoul voitaga nsas
hign enougn to extinguish tha LED. This ensures that oin 9
ol L3814 No. 1 is held low enough 1o loree LE0 Mo, (0 oH
~n2n am higner LED is illuminated. '#hila 100 1A daas not
aoxrmally produca skgnificant LED iluminaton, it may b3 no-

licgabla when using high-aticiency LEDs in a dark environ-
mani. {{ this is bothersome, tha simpia cure is to shent LED
Mo, tt with a2 1Ck rasistar. Tha 1Y 1R drop is mara than tha
SO0 mV worsl case required to haid olf LEO Mo, 10 yet
small enaugh that LED Mo. 11 doas not canduct significant-
ly.

OTHER CEVICE CHARACTERISTICS

The LtMJ214 is retalrvely low-pawered itsell, and sinca any
number of LEDs can be powered from about 3V, it is a very
eiticent disolay driver, Typical stangiy supply curcent {alf
LEDs OFF) is 1.5 mA (2.5 mA max). Hawever, any relerance
loading adds 4 timas that current drain to tna V+ (pin J)
supply input. For example, an LMI914 with a | mA refer.
ence pin oad (1.3%), would supply almost 10 maA lo svery
LEC whie drawing only 10 mA irom ita ¥+ pin sucoly, Al
luil-scie, e IC is typecally drawng less than 10% of tha
current sugolied ta the display.

The display drver do2s not nave duiltan nystaresis sg hal
tha cisplay dees nol jumo instanity from ana LED to tha
nexl Under raomly changing signal cendiians, this cuts
down high frequency noise and chen an annewing ilicker.
An “oveelap” s budlin 50 that at no ume petween segments
are alt LEDs comalelely OFF in the dot mode. Ganarally |
LED fades in while the other tades oul over a mV or more of
range (Nole 2]. The change may Se mucn more raod be.
tween LED Mo. 10 of one device and LED No. 1 of a second
devrce “chained” lo the lirst,

The LM3914 teatures individually current regulated LED
arrver ransrsiors. Further internal areutry detects wnan any
drreer rAngisior gaes into saturation, and prevents othar cir.
Cuilry Tam drawing ax€2ss current, This results in the atulity
of the LM3IF14 ta drive and reguiate LE0S powered from a
pulsaung OC power source, ie., iargeiy uniiltared. (Oue to
posssie oscillatons at low voitages a nommal bycass ca-
paalor consisting of 2 2.2 ¥ salid lanlalum connecied fram
the puisating LED supoly to pin 2 of the LM391¢ is recam.
menced.] This ability 1o operate with low or flucruating volt-
ages also ailows the display driver to interface wih logic
circuitry, opto-coupled solid-state retays, and fow-current in-
canaescent larras,

Cascading LM3314s in Dot Made
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Typical Applications {Cantinued)

Zero-Center Meter, 20-S2gment
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Typical Applications canueceq)

Ezpanded Scale Meter, Oat or Sar
KV e T0 TRy
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TTre apoicaten nlsiraces man T LED supery 1dim 1) -
s oracucalty na fdenrs %
Canbratars Wit 2 orese x1 ma3e Senaaen ong TL/HAIG D .8
1 ara B adarsl P M woitags Vg af 120V Acow Application £Example:

¢ Y tloem 5, and acast R urdd LED No. 5 ot

Grading 5V Reguiators
MIns, Thee AQprsIMants A0 ree (e 3000,

- | Highest No. .
Caol v
LED on atar QUTMIN}

[[y] Reqa 5.54

) Red 5.42

8 Yellow 5.30

7 Green 5.18

5 Graen 5.06"

SV !

5 Grean 494

4 Green 4.82

] Yeallow 17

2 Aed 4.58

1 Red 1.4
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Typical Appiications (Continuad)

"Exclamation Paint” Display
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L143914

Typical Appiication (Canlinued)

Ogperating with a High Voltage Supply (Cal Mode Only)
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Application Hints

Thre= of the mast commonly needsd grecavtions Inr using
e LA3914 are spawn in the (irst dypical acpicalion degw-
ing !s=3 page 9-108) shawing a GV-3IV Dar graph meler.
Tha mast difficult problam accurs wnen large LED curents
2ra b=2ing drawm, sspeciatly in bar grash moda. These cur-
rants ‘lgwing out of tha ground pin cause veilage orops in
axiarmal wiring, antd Inus errars and osciflalions. Sringing the
retarn wices lrom sgnal sources, reference ground and bot-
:am al tha resister sining (as illusrratad) to a single point
wery na - ~in 2 0% the bast solution

Lang wiies from Yy gn to LED ancde cammon can cause
o | lations. Ds=panaing on the seventy of the problem
0.08 wF ta 22 «F decoupling capacitors from LED anode
somman o sn 2 @l damp the arcul [ LED 2node lina
weing is inacczss:ole, oiten sumilar decoupling Irom in 1 10
pin 2 will b2 sufficient

It LED lurn ON seems siow (bac mode) ar several LEDs kght
(dot medel, gsatation or sxcesswe noise is usuaily the
arabtem. in sasss where proger weeng 2nd bypassing failk to
stop oscsdlabons, ¥ 7 voitage at pin 3 is usually p2low sug.
casgtan lims {(s2a Note 2, page 9-108). Expanded scale ma-
ter apphcations may have nne or totn ands gt tha memal
wvollaga agividar tzrmnated at relatreely high vAlua ressLors,
These high-mcadance 2nds shouid 3@ bypassed ta pin 2
wih al least a 0.001 uF capacior, or ud o 0.1 uF in noisy
INVironNMments.

Peowar dissigalion, 220eciatly in Dar moda shouid e green
cansidaraton, For axamale, wilh a 3V sugply 2nd all LEDs
crocrammed o 29 mA the driver wil cissioate over 600 mw.
In this case a 7.5MN rasistor in s@ries w1t tha LED sucoty will
cut device haating in haif. The negarve end of the resisior
sncukd be bypassad wih a 2.2 pF scho tantaium capacitor
10 o 2 af the LM3814.

Turming OFF af most of the intemal curent sources is ac-
~omohkshed by pulling positve on Lhe reierence with a cur-
rent source of resislance supplying 100 LA or so. Allernate-
ly, tha inpul signal can be gatea CFF with a Uansistar
swicn,

Other special {zatures and acplicagons charactansucs will
o= ilusrated in Lhe ollowing acchcauans scR@mabes.
Notes haye baen added in many ¢25as, artemotng ta cover
any special procecures of ynusual cnaractensucs of thasa
apphications. A soacial section called "Aoptication Tigs for
e L1.'2914 Adjusiable Ralarence” has been included with
thesa scnemascs.

APPLICATION TIPS FOR THE LM3914 ADJUSTABLE
REFERENCE

GREATLY EXPANDED SCALE (BAA MOODE ONLY)

Placing tha LM3914 inlernal rasisior civider fn caralfel with a
section { = 2200 of a stable, low resistance divider greatly
reduces voltages changes dus to IC resusior vaiue changes
with temparawre. Veltaga V4 should be Inmmag to 1,1V first
by use of R2 Then e woltage Vo across tha IC dinder
sling can be adustaa to 200 mv, using RS withoul aﬂecung
V. LED cumant will ba approwmatary 10 mA,

NOMN-INTERACTING ADJUSTMENTS FOR EXPANDED
SCALE METER (4.5Y 1o 3V, Sar or Dol Mode)

This arrangement atiows indeg2ndant adjustment of LED
brightness regardless ol meter span and 2210 adjustments.
First. V4 is adiusted 1g 5V, using R2. Then the span (voflage
2crass A4] can be adiusled to exactly 0.5V using AB wihoul
atfecting tha pravigus adjusimant

£ programs LED currents within a range of 2.2 mA to
20 mA aher the above sertings are mada,

Greatly Expanded Scale (Bar Mode Oniy)

REF REF
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15
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M
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ADJUSTING LINEARITY OF SEVERAL STACKED
DIYtIDERS

Thres internal voilige anigers ara shown connected in s8-
ries o provida a 30-step display. i ihe esuiting analog me-
tar is to be accurate and linear the yoitage on each civider
musi he agjusied, preferaoly without atfecting any other ad-
justments, Ta do this, acjust A2 first, so that the voltage
scross RS is exactly 1v. Then the voltages across Rl and

LI PP

. R4 can be independently adjusted by shuntng sach wath

selected resistors of 6 k§ or higher resistance. This is pos-
sibie beczuse tha reference of LM33t4 Ho. Jis acong as a
carstant current SOurce.

Tha reierences assoctated witn LM3914s No. 1 and Na, 2
should have thei Aef Adj pins (pin 8) wared to ground, and
their Pet Cutputs loadeq by a 6200} resistor to cround, This
makes avalaple similar 20 MA curtent outpuls to all the
1205 in the systam.

I an independent LEG bnghtness cantrol is desired (as in
the oresnous aoplicabon), a uhty gam butfer, sucn as (he

L4310, snoukd be piaced Saewadn fin 7 and A1, smilar o,

the creviaus aoplicanomn
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- Application Hints (canmmeq

Non-interacting Adjustments far Erxpanded Scale Meler (4.5V ta 5¥, 3ar or Dot dode)

iy Ay

A9
Hk
tip

acF
Juf

IAIGHTMHESS

AEF
v 34

It

vyt

A1
1124
"

"

L
1]

1~

a3
tigy

45y

l”—W

EX]
i1

A

:'.l:uuzuf

Adjusting Linearity of Severat Slacked Qividers
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Other Applicatians

“Slow —{ade bar-or goi Zisolay (coubles resQustron)
205120 Matar witn sing'e <ol tagninass conired

10-5120 (or muitiolas) o:agrammar

Mulni-steo or “staging” zoatcolter

Camainad controller and oracess dewianon mater
Crecuan and rats indicaior (10 acd lo OYVMs)
Exctamation point gisolay lor cower saving

Grzguatons can oe acdad to <ol éisolays. Cimby Jight
avery ciner LED using 2 resistor lo graund

Shsuonic “melerelay —~display couid be circle of
sami-crelr

Moving “hole'! display—ndicalor LED is cark, rest gl
Jar it * .

Crives vacuum-flugrescent ano 1LCDs using added pas.
SIve pans




Connection Diagrams

Plastic Chip Carrier Pack
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