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ABSTRACT

This project proposes magnetic suspension system, which is- regarding the design of control
system for effective, efficient and balance non-linear system function by experiment on magnetic
floating system. To begin with the design, control system was studied in great detail and then overall
plan was set. According to our experimentthe magnetic field was ¢reated by the Solenoid so as to
support floating object. The magnetic field intensity was measured by the equipment and sent to the
control unit later for not only remaining stable magnetic field intensity but also creating enough
effective magnetic fields to enable object to float in the air. Initially the signal had been created using
Pulse Width Modulation technique. The width of signal depended on the measured magnetic field
intensity from Hall Effect Sensor, which was fed to PWM system. The result pulse was then used to
control H-bridge system, which conducted solenoid for either magnetizing or pushing object. That is

why the object is able to float in the magnetic field.
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AWG Diameter Turns of wire Area Copper Resistance
{inch) (mm) | (perinch){ (per cm)| (kcmil) (mm?) | (Q/1 km) {(Q/1000 ft)
000000(6/0) 0.58 14.73] 1.72 0.68 336.5 170
00000(5/0) 0.5165 13.12 1.94 0.76 266.8 135
0000(4/0) 0.46 11.68 2.17 0.85 211.6 107]0.16* 0.049*
000(3/0) 0.409 10.4 2.44 0.96 167.8 85]0.2* 0.062*
00(2/0) 0.3648 9.266 2.74 1.08 133.1 67.4{0.25* 0.077*
0(1/0) 0.3249 8.251 3.08 1.21 105.5 53.5]~0.3281 ~0.1
1 0.2893 7.348 3.46 1.36 83.69 42.4|0.4* 0.12*
2 0.2576 6.544 3.88 1.53 66.37 33.6/0.5* 0.15*
3 0.2294 5.827 4.36 1.72 52.63 26.7
4 0.2043 5.189 4.89 1.93 41,74 21.2]0.8* 0.24*
5 0.1819 4.621 5.5 2.17 331 16.8
6 0.162 4.115 6.17 2.43 26.25 13.3]1.5* 0.47*
7 0.1443 3.665 6.93 273 10.5
8 0.1285 3.264 7.78 3.06 8.37]2.2* 0.67*
9 0.1144 2.906 8.74 3.44 6.63
10 0.1019 2.588 9.81 3.86 5.26 3.2772 0.9989
1 0.0907 2.305 11.03 434 417 4.1339 1.26
12 0.0808 2.053 12.38 4.87 3.31 5.21 1.588
13 0.072 1.828 13.89 547 2.62 6.572 2.003
14 0.0641 1.628 15.6 6.14 2.08 8.284 2.525
15 0.0571 1.45 17:51 6.89 1.65 10.45 3.184
16 0.0508 1.291 19.69 7.75 1.31 13.18 4.016
17 0.0453 =— 7] 22.08 8.69 1.04 16.614] 5.064
18 0.0403} 1.02362 24.81 9.77 0.823 20.948 6.385
19 0.0359 0.9116 27.86 10.97 0.653 26.414 8.051
20, 0.032 0.8128 31.25 12.3] 0.518 33.301 10.15
21 0.0285 0.7229 35.09 13.81 0.41 41.995 12.8
22 0.0253 0.6438 39,53 15.56 0.326 52.953 16.14
23] 0.0226 0.5733 44,25 17.42 0.258 66.798 20.36
24 0.0201 05108 49.75 19.59 0.205 84.219 25.67
25 0.0179] 04547 55.87 22 0.162 106.201 32.37
26 0.0159 0.4049 62.89 24.76 0.129 133.891 40.81
27 0.0142 0.3606 70.42 27.72 0.102 168.865 51.47
28 0.0126 0.3211 79.37 31.25 0.081 212.927 64.9
29 0.0113 0.2859 88.5 34.84 0.0642] 268.471 81.83
30 0.01 0.2548 100 39.37 0.0509] 338.583 103.2
31 0.0089 0.2268 112.36 44,24 0.0404| 426.837 130.1
32 0.008 0.2019, 125 49.21 0.032} 538.386 164.1
33 0.0071 0.1798 140.85 55.45 0.0254] 678.806 206.9
34 0.0063 0.1601 158.73 62.49 0.0201 833 260.9
35 0.0056 0.1426 178.57 70.3 0.016] 1085.958 331
36 0.005 0.127, 200 78.74 0.0127] 1360.892 414.8
37 0.0045 0.1131 222.22 87.49 0.01] 1680.118 512.1
38 0.004 0.1007 250 98.43 0.00797] 2127.953 648.6
39 0.0035| 0.08969 285.71 112.48 0.00632] 2781.496 847.8
40 0.0031f 0.07987 322.58 127 0.00501] 3543.307 1080
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211.216x107= 1(2365%)(0.007° )
0.032
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@ arn. o 1 A ar o ~ -4
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ppwbon will sesunw, The resumption of nommal operaiion
uptnontngsonp@ ndadngushable homa poweronresel.
{Sue Sl Noymal Operabon,” sbowe )

o —

Figure 6. Sleop-fdode Behavior
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Micse Mgl
Applications Information guo

Ttw Typieal Apploniondravwing o pags 1lluslrsiesatypical Vvt © T0% of Vg o 1B% RPM

apphoaton ¢l oy the MICSH2, Wvaawing the MCSEZ  and

wstha gyelem comshs of the Tullueng steps: Yoo ® 0% 01 Vpp = 0% RPM

1 Selasting a lempamtum sansn thon

2. Intoifacng the temparatase sensoar 1o the VT input

3 Ssloctng afan-dive trangisior, and base-diwe curent
b rpton

4. Dewsdngwhal is do wih the Sarondary
Fan-Contend inpot

5. tAskng use of ihe Quatiemparshes Faul Ouipst
Temperature Seasor Scleaiza

Tanpouteosenio T o regalve teepatniums sooffosd
{NTE) hemraton, The MICSI2 con besata faced with ethor
2 pegatys o1 positive lempeo hatmaty, howsyer, 8 nega-
tien tamperahie oonffcent thermisinr ipgfoaly ooste loss
than & epivalent posive fampre cannterpan, Yhie a
watdly of thermistor can be ussd in this applicaton, the
fafvnty pamgraphs wveal thet those with a0 R25 atig
(regialangs od 25°0) of fom about SDKO © 100D el
thawsetees aosly o an inlerhios network that sequires anly
2 modest cumsnt dein, Kagpan the tharmiztor s curend
aw ot ordy inddoates pruder desion; & ake prevents sa¥-
hoating of g sensor from beedming an adklitonal dedian
sonsiderston. s assumsd that the thamstor will bolocated
willen ihe system power supply. witch nwdl Bioly alse
fiouses U spoed-opnttadled fan,

Temparatyra Sensor Interface

Asshown by ha Elechioat Charasterdetss table the warking
voliagn for input TS isgpodfisdos a porcentodaol¥ . This
soretnonlly lreos thadoesine: lum havng tabe soncomed
with mlermctons exsuling lom vatatong i the supply vol-
ane Bydezign, heopaabniangs o VT 12 lomabod 30%
of Viyp 10 abiaut 70% of Vg,

Vavnmen ™ Yovatmas ™ Vosman

Hihon Vi =V, = 8.5 p, 4 1003 dutyoyelo mator
devesgnalis gononiod. Convarsely, when ¥y * Yoy
= §3Vpn, e molordove sgnul hos 9 9% duly gy,
Regstorsalags dbader R T, R2inthe TypoalApplicabon
dagram is designed o presat My, 10 a valup of Ve, that
gotresponds 10 the slowest desired fan spesd when the
1esstanes of therwistor T1 5 at 45 highsst (cokd) vahio As
tempurmiure ssas the resstanes of TT decroases and Vi,
s overs beeaust of e potaliad conmetion ofRY and T4,
Singa ¥y, =V, y HEtTesets a sioppad faa (06 duly-
sy cladiead, mﬁ@m ais foreseanthal el lsast somacnnling
wili aimostalvays b requied, the bwest voltuge appisd &
the VT tinput w i normally ke somewhal hgho! hand. 3,
R N ppaymny- Ris agsumed that thogystomeill boin eleny
mode vaiher thoo sporate e fou af o vary lowe duly eyald
{¢« 25%), Operat matverpivduly sycleresulizinssiataaly
Biln aiflow, Sfeep muds shoukd ke ad ta recuce sonustin
noise when thesystem is copl, Foragienminimum dasired
fan spoad, & SOFEOSPRRENG Ypygm, 00 bodalamrnad wa
the lollwing cbserrabon;

Vinegiaonn © 407 o Vo~ 100% RP2M 1ange.
Fegune 8 shows the following Ines ieladonshep bebween the
volage appted fo the VT inpud, mator dilve duly oycle, and
approxinale malot spesd,

N

V«n = Q.Ww 2 TG PWHE
fthen

‘&n k2 &W;m o THYS P4
and

V>ﬂ = 85\?@3, = 50% PYVad
aned

Vg # D0V gy, o= 25% PYRA,
in ack¥ian to fha R25 thamistos ratng, sometmas a data
shoat will provids the tatis of R2GRED (registance at 35°C
daded by resistanes 9t 50°C) % gven, Semetaes thess
granas an RARSED mto, Oherdata shest conlents oithar
spesily orhadp e geer doleunng dovise msiglance ol

sibdraryiamperatues, Thathsimslonnisdace pthe VECHD2
uanly vansisls of tha tharmisio and two resigior,

i K

Vi

¥

DTS

@?ﬁ_ﬁ.

5

TN
VRPN
Figure &, Control Volanie vs. Fan Speed

Design Examiplo

Tha thunmsioreestor misdace nulamk s sluava in e
TypaslAppdsationdt awing. The lollowimesampiaduacihes
the dezgn piscess: A heanasiet dala shesl specifiss o
thprstor thatis a candidata for B8z dexanas havingan R25
reastanse of 105k Tha dota sheot 2lso suppons solouds-
fonofresatance it arbwarylemper afuies. vl Hwas decow.
sed 4o sanddate heimstes hag 2 tosctunos of 138k at
TOPC (RAD). Seawrasy fs tie aupadtadd al the highsrlem-
pardsg end of theopsraing ranae (73 Ch than the lowar and
becauss we wish iha ovademparatuca faull oumpt §OTF) 1o
82 masonably atumie—d ay be ofifcal o oparaling a
powst supsly crowbar or oher shutdown mechaniem, o
exomnpln. The lepr toapordlde end o the vngs s es
ngotantberase 1 pmply oslabiates mutnumitanspoed,
which is when lass coaling = maqured.

Way 1809
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Wiorgl

Relonmglothe Typisal Appteaton,” the following approsch
ean b used o desgn the rsqured thesnsior tderacs
network:
¥4

m = ™

Ryy = 138K
and

V20 TWpy
Snee

ot 7o)

0% of \pp)

¢ = Vm}mR?
- By IR15R2)

= -—

o {Ryy+R2)

0.7 v 0.7R2n R2

0.?&1 ={,3R2
s

M= 233@“ =253 % 13.8k = 31.7k= 33k
Lat's contnue by determning what the tenpsmiur-propor
tonal voltage is at 25,
Lat

Q‘! 8w
and

Ry = 100K
From

(3t 25°C).

\‘_bg »xf2
Y1 Ry )

* 3%k
hbar-res

Vg = 02880
Rezaling romaboes denibeionthet the degred V; 0r25°0
whouid be about 40% ol ¥y, the abiove value of 24,83 s fat
oo o, Thie would produce avaiags hatwould stop the tm
{reenlifrom the above that ths oo whan ¥y & akout 30%
af o, To thmoss an appmgrate value far R we nasd to
loamwhat ihe pamiiel comination of Rpy and R1shauld b
k- 2 0
AQmn
=R

=

% {Ryq BR1+R2]

72
Y.
[Fry IR Y]

0.4{Re, || RY » 04RZ =2
0.4(Ry, || RY = 0.8R2
andl
Ry, [ R1 = 15R2= 1.5 23k = 425K
Siwe

Ry = 100k
and

RT1 | R o435k < 50%
gt

Rl =100k

Vitila thateules the low temperature 2nd of the rangs, there
138 sivall o1l on the other end of thesoals. The new value
af Vo far 700 B.O.T34, or about 73% of Wpp Thisrapesents
only a 3% shift from the design goal of 784 of Yoo, In
sumnary. B 1= 100k, and 72 = 3%k, Tho canddate themestoer
used in ths desgn mample & the RL2010.54.1K-938.04,
manufactured by Kayston Thennometrss.

Tha RS sesistance {100k of the chosen hannsto s
probslry on the high sitdaofths rsnga of potant sl thewmistor
resishances. The meul i3 a moderately Kgh impadance
nigtwark for connetng 1o the Wy andisr ¥y, aputis). Be-
cause these tnpuls can have upto 1A of lsakage current,
oare nust e taken f B gl netvark Bagedancs buconmes
Hgterfiantha exatiple. Legkage custend and mesialar soml
raey soukd seauite songidmation o such desgns, Nede that
e Vg, » input has thie sams leakage cutrent specifoaton
Secondary FanConlrotinput

The above daossons gss apply 1o the esconday fan-
centel grd, YT g0 5. U posetio thel v second thes-
messtor mgpvisd at anotheriempamium-csical ibeation oul
wide the powersupply. may e appropriate, Thare s aka the
of accarmmadatng the NLK FanC” signal wia this
«fpaft. ¥ A spoend thanmister e the dagired soukan, hie VT2
fput may Be trosted sxadly Tk B T nput. The sbove
discussions then apply direstly, if, howevar, the MLX FunC
sinul min bamavporsiadink tha desianihen the nperakig
vollam (Vo = ws. Ny 512V becomssa omcem. The
Fanfsimnaiis darved fmma 127 supply andiz specifadtn
aveny ot loast o $5.5V, A memmunrimiplomentatan of the
Fan® sgnal would provids the oapabelty of asssing full-
spazl spmation of Ha fan; His i tho cust when 105V <
Fan( o 12%. Thes Fanls sxgnal sun be appbesd deacily b the
W2 mpu of the MITH02, bt oty When 4 Yo 2 120 11 thes
signal in eawred whon the WICR02 Vg 5 BV & rexistor
diederiz noessary radues hraamnputvoliags zoddoes not
excasd the MICEI2 Vo, wollage. A gosd number @ 4V
(B0,
Betauss o aipud leakags congitlersfiang, (he smpadance of
tha meislve divder shaild be kag 9 < 00kD. & seres
rasdigior of 120k didvan by the Fap © signal and a 100k
shunt sazsslor to ground make o goeod desder for drveny the
Wyg it
Transistor and Base-Drive Registar Selection
Tha 20T malmdose milpal, pn 7, < nteredad for drvng a
mechunm-poae dewncs, such a8 an NPN trangstor. & rather
ubkpitous fransztor, the 2MIZRA, s capable of switchin
upio about 490mA itis ako available a5 the PN22224ina
plaste 7082 package. Since 400mA isabaut e maxarum
cumrent Tor mest popular sompuinr power supply fars (wdh
manyeraaingsubsiantialy bgsoyrrentjand encetha b8C502
ol a wingmumof 10mA oulpal e, e PN2222A,
withits riEmum Rofdd, sthe chossnmator-drive tansisior

“RCs02
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Mioret

The dosgn conssls soloy of shoogng U vahs n
Figres 7 and 8, To mmwiaize on-chp powettheepatannile
AC502, the value of 3‘%3 should bs deteminzd by the
povar supply vollage. %ecirizzai Charasiars$os fahls
spechies o nrammim oulpl cwrent of 10mA. Howaver,
dufforon sulpadl volage dops Nog ~ Vayr) oast for 5V va.
12¥ apeaton. The valus ¢ should be as hgh as
poseils fora gwen requised tamsstor base-drive curentsn
auler in reduse on-clip power dissipation,

Refening o the “Typical Appleatinn” and to the “Elsclrizal
Chamolodstics” tablz, the value for R & cafouiated as
follpws, For Vg = 5V systams, !Q:Q?QUY pin Ty
guaradesd to ke o muimwn of 10mA wih a Vg, of 2.4V,
Rgaze thean sgoals (24Y ~ Veed + 10mA = 17

Fat Vpg = 12V systems, Rgaer @ (34~ 0.7 00122500
Overtemperatune Fault Output

The /QTF oulpul, 0 8. 5 anopon-collector NPM sulpat. its
compabbhe widh CUO8 and TTL togrs amd & mtoaded Jor

Figure 7. Typical §Y Vg, Application Ciruit

aladng a wyslbar about an svertomparahee condton &
Hgpuing o powsr supply sowhar gl # Vap for Bis
MHCED2 Is GV the output shoudd not be pulled to a Hgher
woBage. This ontput can sink up to 2mA and mamam sompa

tiste weth e TTL logrolow leval

Timing Capacitors vs, PYWHE Frequency

The reosmmondsd C; oo bul pagois 0.10F o opinldon
at a PURA hequancy of 30H2, The trequenty & lastory
immad wWithin 234z wsing a 8. 1% acourate capaditor, itls
degired o opamts &l o difarent Bacpiancy, the new valne far
Tz coloulated o2 Tollows:

{;ﬂ% whare CisinpF andfisin Hz
Thecamposdsn, volinge tatng, ESR, el pamimetees of fig
sapacdor are nvtecdon Howeve, dbgil sandistol iegquensy

v femparahie is anissue, the tempemtine cooffoent may
became o songideraton.

e es

Y

£y

{;’——

e
Figure 8 Typical 12V V5, Application Clrcuit
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0.2 1eNEIgiien1sldau LMD18201

= = =) 3 ar dy
o LMD18201 ifugalnseiadiesesH-Bridge Switching IsenziBond1eafail

Aprd 1988
National Semiconductor
3A, 55V H-Bridge
General Description » }g{m CMOS compaltle s
Tho LMD 18201 13 g JAM-Brdpe desgred B mehon contrdd = %wi@'%w@t w:ﬁ 1145 ©
epphoativrs. The doned o bl eeng o mudt-Sohology pro- » ol vty Sog outpat . -
coss WAIth comtnes bpolar end OMOS contos cogunry W IDermal shiddown (oupos ofy &t 170G
with DMOS pover divvices on o samo menoiiicstuciucg W emal damp dodes
Tho H-Bridge conSgurehon 6 ided! for dring DC end glop. 8 Showtedised pratecton
par modste The MBS0 1 secommodates paakoutnd o W imemalioharge gump with extomal booleusp tepabdly
e 4P 10 G4 Cument seoung a0 be aotroved W 3 oaad
SErEE 10985 connecind in 3¢res wWh e power prourd
fead For cument sonumg weitout debusting inepoh of su .Agcp;i? ggg;? :om M
g .
s 1o the foad, vhe LMDS00 o raconmanted L par sovver e Newns
» Débven up 10 A contouous salput : giﬁ;@w«s Il mgf’)
® Opuaien Mauboly Veieges v e 55V :
Lo R g, fvpicadiy O 330 pot eredleh
Functional Diagram
THEFAGL TEAG DYTFUT -~ GLOTSIRAP . OWTRUT ¢ Vg | OUBUTZ.  BOOTSTRUP 2
$ ' 2 & 5] H)
(P O O o o]
e } . 4 * ?: 4
4
sensi = ¥ YR €
URERVELTRSE CHARGE CRARGE
LOCKOYY P Plnp
DRIVE SRNVE
CYERCURRENT
BLRCHON
SeuiToOes
Bk 4 Qb ;’g’c
pi 5 O
5 ©
8 Power BrouedfSerse
Shrst Grgund
LREWP Y
FIGURE 1. Funclional Block Diagram of LMD1823
€ 1565 aGotal Terondiclr Sepoaton IHOICTE3 WA Gam
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Connection Diagram and Ordering Information
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Typical Performance Characteristics
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Pinout Description

Soe Corvachon Disgem)
Pin 1, BOOTSTRAFR ¢ inpul: Sontstany 58 peodar pnior hal
H.-Brdge mmiee 1 The retommended cagaatns (0 rFm
egciod Detwinen w4 sed 2
Pin2, OUTPUT 1 Hyt Hdisdge sumbe ¢ outpad
Pin &, DIRECTION mput: Ses Tabis 7. T3 ap@ conias
& Fipchion of curent fowe teteasen CUTPUT 1 pd QUL
PUT 2{pva2 2nd 30 prd. herefore, e drechanafrolton
o 2 et iosg

Pin 4, BRAKE Input: Sex Whdee ¢ The ot @ seed o
brake 2 wabr by oferdtvely ahorrng s tormtasls Wienh
g dosed, tis teput s i n T g log s ghloved und
{1 i alno nemeasy 1o 2oty bge bigh & FMMingd gn §
o diven Batabod 1o meliv wme dommncd Iy e loge
fzve’ 8t the NREOTION inpyl {Fin 3% wativ Fin Blogic tugh,
both cumrent sowrtay) AP Teremien ae O, wih Pm 3
g o, Dotk Cuio Bl Gty ouNA TEase Bie ONL A0
udpyl leargrgion can o lumed OFF by sptiveg o Rgoigh
w Pmd ond sipgoiew o PALnp Pin S ingids cazeany
aamali bt GTeen! RopEainEey =4 8 Al aius o
o ¥

Fin &, PAM Iapul: 500 Tdis 7 Hos ol {ord BIRES
TON npedd. Plan 31 i3 vacd &6 datamined by Sefomet of ¥
A Sigrad.

PinG, ¥, Power Supply

Pin ¥, POWER GROUNDIBENSE Connection; The gn s
B gerousd e B e powdt BMDS Sartion of o
$-Budgn. The corien twooph 1ho HeEndos can be sersed
By sdding & ames, O U2, s2nse rpamior tom e pa D G
PRI SR gourd

Pin & SICHAL GROUND: Ths v e goasd rehum 37 fe
interret ogfe thouey wed ok the PR awicting of
e riBidge

Pin 8, THERSAL FLAG Oulput: Thae on provdas iothar
R warring el oupulegnl Min B hecomps sdtwelow it
450 o bon ompsulte R Howted B CRp i ndshet
Beal doen 2l 70T b rpeched & U agnton.

Fin 10, QUTRUT Z; 871 s4-Brigtge rumbet 2 output

Pin 11, BORTSTRAP 2 Input: Boohtas npociaT pin

faf H-Bidoe rumesy 2 The reopvmaiied gesEsior
{R P G consctnd Dbt pag W end 1

TABLE 4. Logio Trith Table

PV Dk Brake Active Outpit Drjvors
H f kS Sowree 1, Snk2
H L i Srk 4, Sowres 2
i X & Souee 1. Sowee 2
# H H Eomree 4, Sowres 2
H L H Simk .88 2
L % #_ fuons
Application Information
TYPES OF PUMSICGMALS

The MDY readly miattans Wi difeen kema o
FER S, 186 of B padt vrlh v of B own popar
tormy of PAM @ deacnbed in Hio Blosdng poragenha

Simplo, koskod antbphose FUM oorems of & single, vl
g dy-oyoivgignsl in whith i encoded bwbh dvecion and

ampinde armeton s Fgue % A 50% day-oycs
FANA sl SRRReR 2010 A, BIR00 the nat oo o
voflege (wogreted ovet one pennd) dodivered o thetostle
280 For he IMDIBI0Y, Mp VM signal dnvas the dre.
wouy irpud (gnn 3 and the PEM e (e 5) m tied to 0gC
ngh

RO % g g S BT s

_H__.'”'J' JUI
"‘.J -~ r ﬂ::f

m!& mmumum REFIET LT DITINE
ﬂmm“ ammwx

FIGURE 2. Locked Anti-Phase PN Control
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Typical Applications
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General Description
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Absoiute Maximum Ratings owe 1
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LAM78LE2AC commusy
Untags ghorwss spocbed. Vo, » 13V
Symbol Parameter Conditisas Kin Typ Hax Units
™ fapgscont Cuant 2 5.5
Al Gussoent Corent Change B Vg s XV 1.8 mA
1A glo 540 A 0.3
'R Qutpgt Nosza Yaltane £ 19 Hr 0 100 k2 50 e
(Nl 43 )
AVin Raplo Repotion = 120 tiz
Mot 1V SV, £ 20V 49 48 B
tng Foak Ouiput Current 148 TS
% i T =
%‘{rg Fuorage Guipt Voltogs Tompes ia ™ B A -a75 e
Yoy G Maamum Vatus of lnpat Vollage 7.9 v
Reusted fo Mantain Ling Reguiaton !
LM78L82AC
Unlms phamwiso apeifod, Wa, < WY
Symbol Paranwater Condiiens KEin Typ ax Units
Vs Dutpst Valtaga T.87 82 . 8.53
11V £ ¥y 423
1 mA 5in 448 mA 7.6 .6 W
Nate 3
Tind g1 5 70 A
(ot0.3) 7.8 8.6
XN Lo Fogulavan 1V eV g2 @ 175
12V 2V, 23V 74 125 .
AV Losd Regulatan 1 mA i, £ 100 A s &3
1 mh Sia 40 MmA 8 43
o Qupscen Sueant 2 5.5
Al Questcan Tugont Chargo 12V 8V S8 1.5 mA
1mA £l 240 mA 0.1
L'A Cutput Nase Volage £ =38 Mz te 100 kitz & Y
{dote 4 v
AVig Rippia Rejptden [= 128 #iz
Wour 12V £V £ 2 38 45 B
log Pagk Qutpul Cuwent 40 R
-3
351.9 Averge Qulpl Vollage Tempos ln® $ MA -08 .
Vi 040} Mnanym Vake of Input Volags P v
Requaed ip Manizn Uns Regulsion )
LM78LOSAC
Unlass giherwiss specfied, Yy, 7 15%
Symbel Paramater Conditiens Rlin Typ Rax Units
Vo Dutpat Voltage 884 2.0 9.38
HE gV s WY
1A S lo S 4 mA 8.58 948 "
Note 3y
1WA 5l % T8 mi
Wote 3) 8.66 846

w

W RYIEAR CON

S81498 XX18IW1



LWMT8LXX Series

75

LM78LO2AC conmean
Unlest othamwisd spetlad, ¥y = 18V
Symbel Pavanwter Conditions Ein Ty Kiax Unils
Vo Lae Rogulotran 118V 4 Voy S UV 1458 200
13V £ Vo g 28V 0 150 oV
Ve Load Pagquiahon 1A 2y ¢ 100 A 20 o0
1 A £y <40 mA 13 45
o Qusecant Curent 2 55
Ay Quigeoent Sucenl Chanme 115V £V s 2V 1.8 mh
1 mA gl S48 mA 8.1
¥ Culput Noing Voltage i wy
AV Ripple Rejpchon f= 120Kz
Wour Y S Va8 29V B # a8
1oy Prak Culpud Cursent 143 i
%{Q Avsrage Cutpal Vollige Tempes 15 =8 mA 0.8 T
Vi (000 Shtermnn Valug of Inpol Vollage 0.t v
Requrod b Maatan Lne Regublon :
LM78L1ZAC
Lintess othmvese spactad, Wy =194
Symbal Paranmeler Conditiony §in Typ Wax Units
Yo Crutpat Voltage 115 12 125
14.5¢ £V $27Y
TR <l 540 mA 114 12.6 v
iNote §
1WA £, 570 mé
iNote 5) 14 12.6
e Line Regqetaton 145 sWo 827V k] 180
18V £ Vi 5 27 2 110 .
Mo Lomd Regulafan 1 08 gl ¢ 100 mA o) 90
1o gl g W mA ki) )
lo Quizscant Cupenl 2 5
o Quesvent Outrend Changs W g Wy 237 1 mA
1 uAsi, s 0 wh 0.1
Yy Quipul Nesu Yollops & uy
AViy Rsppie Rapeon o420 Me
AVaur I8V g W £ 25 40 £ 48
[ Peak Oapot Dursent 149 wh
A 3
%\% verade Sulput Voliaye Tompes ey =8 mA -10 i~
Wi Gy e mum Value of Input Vallsge 137 "s W
Reqerad iy Raminn Loe Reguiaten

s nFn el am



76

LM78L15AC
Urless dvrwse spocted, Vo 2 23V
Sywmbot Paramatyr Conditions Sin Tsp fax Unis
Yo Lurtpatt Voltage 184 15.0 158
7.5V 2V, 5 BV
1A Sy g 40 ma 14.26 1876 v
Pote 3
1AL, 270 o
vt 3;'3 14.25 18.76
aVy Ling Reguiuling 1.5V £V 2 30V 37 250
2 5V 530V i) 1448 v
AV Lowd Requalion 1 mA Sl 5 0D mMA 35 150
1 mh £ 1, £40 wd 2 75
Iy Qudpsouid Curisnt 3 9
Me Lupoaoat Cuvsat Chage Y % Vo 5 30 1 i
YIRS L, < 40 WA Y]
Yo utpud Moise Voitge 20 g
AWy Fpple Ropton = 120 bz
Vour 18,5V SV, S 2.5V 37 a1 B
[ Poak Culput Curent 149 mé
%‘:'13 Leptans Culput Veltaga Termnes Io 2 Sk %3 .
Y 68m BEnivevt Malie of Inpit Moltogo 187 75 v
Raquusd to Maintain Lae Regulaban

Mot 1 Apwesly YMasiaure Belnasmd 69 dvs Sevmd eiich derae 1t devee sy aoou? Eieeliod apek P eabons o nel aupy Wl earutrg ow deae

sy of S vised wrdng coadiwis
Moty 2 Harron sody eaddt, 1 35 aovsn i KRG oF
Nate & P doananen SO T

Ao & Ko

i0sd 21001 yF to iov { g TORIRNLY NS
HER E Ve Sopnd 10505 e vl 07 S1 pans ae
2 BRER8: Gy, VU8 I B gp FEB LAY
3 Dadatp. ap ® 25 TN
wrses BT Poeidn dgy | IMOECNE

WRRAIQAILLON

soue YY TR



77

Typical Performance Characteristics
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Typical Applications icomned
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Typical Applications (commes
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Solid State Sensors 88490 Series
Miniature Ratiometric Linear
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