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‘ Radio Car Control By Visual Basic

Mr. Pravit Tharapoom
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Acadamic Year 2002

Abstract

This paper presents the application - of transmitter and receiver for a far distance
control. The control is performed via a computer mornitor using Visual Basic. The

control command is sent from a parallel port. The car uses stepping motor for

motion control,
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L{i@emnLﬂ’?@ai’mﬁmmuﬂwwaLﬂ‘ﬁ’ug‘*xﬂmi']ﬁhqﬁmmmmmﬂmﬂvcma%u neflien
asthundAnsnewinnlioy  Sedausinuededdienansdnmenn easlal
azpanunniin  sraiululasenieduiules (Microsoft Developer Network) Fuan
LﬂﬂLﬁmﬂnmsshﬂ’v‘fﬁmﬂuu'mumn'ﬁ waztmamitiuszez  uenanazetlu
fumeffiaude  MSON  (uedluplies  CD-ROM  snnsofindenslhueies

PC  via@Efwef g wsunisinmuazldnuldnaaniaan

MCSD:  sumanaundnaasdavlalunswaungawmuwe s

MCSD (Microsoft Certified Software Development) Hhunittlulsematieingiuses
anlilasmeriifueuludfivaurenifnienmdedud dnansosaedlalasae s
i Visual Studio,  Microsoft Backoffice  dufimanuidnlantheeddaTumarinsile
wii soufadlalumdnmsauiuintssesssunlfiBnmeskidasand

ffazld  MCSD fuasdasinssoy mu"ﬁaaﬂuﬁluiﬂmﬂﬂﬁﬁmm dau
vilwiodldmong  Visual Basic  fe - wenanniigediesdinlalunsinenimeluses
vulfiiFinng - Windows 95/98 mu?%qmmm‘l%muszuné’mmsﬁmﬁﬂga MS
SQLServer

a & .
NIgARN RS Visual Basic
Wawmndulaagld  Visual Basic ifhumsaeld 1w uRmunuennaiaty  1n

v - o a : p
AIFRAIFTUURINAUNIFAAR Visual Basic
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8/ .
ARMNABINITURITEUL (System Requirement)

fuandauaf  Iasdiassaussassdenlunns
k-4 a v o & 5 o ()
AT AANTRUALUAN AUz
CPU Pentium 90 MH, Tkl CPU flafawinlndfigan

anfmAanl | Standard Edition : Usyuéim 48 wueth \HRnRdae Enterprise
MB, W@ 80 MB Edition ugzAasasiiiiovnfidmiy
Professional Edition : Uszwéin 48 | MSDN Iiunnsauiiavdaiiadi
MB, ifiufi 80 MB &miU ActiveX. Control luale]
Enterprise Edition : seuéin 128
MB, W@t 147 MB
A115U MSDN : 67 MB, @1m5u
IE 4.X 8n 66 MB

RAM 24 MB €50 Windows 95/98 pagazidli 32 MB 3wl

32 MB & m5U Windows NT

CD-ROM | Hasll aaladld

Sound Card | ludanilu neiingesaiewnaindulaiiie

s niusasldanu
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v

futevsiuaf  dlesdisavsiuoianilusenisldew  visual Basic il
° &3 ° °
afawas darMAuATURI Auuzii
cuuiiRnng Windows 95/98, Windows | Windows 98 aziuunz&undn
NT
sruudnnsgdeys Tdqsiaafifle aunsaldeusuiy ROBMS

Isununneiauu Access,

SQLServer, Oracle Lilisiu

Busatas flusiasdl Intemet
Explorer 12954 4.01 Suilal
IC AL NNFRINRIRLANNALATY dwiunaasumlsld PWS
Intemet MR 4.0
duiuldauasemesld (s
4.0
#1999 Visual Basic =~ 6.0
ANNULIARANMSYIIY
ANHOUTMINNNUILY Visual Basic 6.0 sinauludneoe  IDE
(Integrated Development Environment) ﬁﬂnwa‘mu&’qum‘%"‘aﬂmﬂ?ﬂqﬁﬂ, %@gaﬁlﬁ

s Wlewthaadies
Menu Bar
Visual Basic

Tool Bar

miyrnfidudaumFuindalunuuiy

lEenlgaulsane

humilaugudnarsfisauaunssfatennaiadu

Tunslfaugnfdanetsasiiduneufidannn

BN EF AN NALAT A Qe

' v
<4 o

NDRAUUADURILT

a a - R ; i Y v, o A ol go o
’%:ﬂﬁﬂﬂﬂwﬁu%‘mﬂdﬂ?dLﬂﬂ’mﬂ'mﬁmﬁw’m‘wLﬁ"\ﬁl@\‘!ﬂ’]ﬁ‘lﬂ (LHULMNQUF]E@@.LUHW?W'N'V%)

Project Window

Basic

Properties Window

huefasiafildarununisvinaurealusis§ns
aduayunsaFsenndduldvanauuy

hudowiiimunnsarimefAliuesudnsieine

WS Visual

Tuwanna
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From Layout vafuadiawi  ilunmnadiag saaafuflEannnsiuuen
HALAT

From Designer Wefudlinef  ludauldinuassiuldlunssanuuuuanwain
dus8e  Visual Basic Lﬂumuﬁmq:lﬁmmﬁu@%mu taenstin ActiveX
Control A9 H1219 1490w

Code Window  ifluguiiideulilsunsuitansununisinausasuannandis



I5

tinuasdaya [ Data Type]

e ideullsunsuidinmslifeymitlifunfauliuanfisiaduineulddmsy

k4 a 1

foyanilasineld A Visual Basic  ewsyialisransaldeslunmsdendisunsals

:

wn
%in Aagune AUIARUILATINAN
Byte Thdayafasdunudiudous o f1 225 1 Tudl
Boolean  Hudayanimssn : 43 (TRUE), wia (FALSE) 2 Tusl
Integer  ilulNuIMANILIGNT -32768 D 32767 2 lusf
Long s uaANeEIGng 2147483648 B4 4 lud
2147483647
Single haaaneileusyning -3402823E38 o
-1401298E-4 A 5UAAL URZ -1401298E-45 B9
3402823E38 Amiuruan 4 Tusf
Double WilaanAtiaNsz g -1.79769313486232E308 8 lusf
019 -4940656458-41247E-324 §FUAGL Uas
49406564584 1247E-324 114
1.79769313486232E308 & usuA1LN
Curency  huaaiiiiAndsusi -922337203685477.5808 &a 8 lusf
922337203685477 5807
Date huTufifaust 1 unman A 100 B1 31 Suna 8 luf —
A.A. 9999
Object Wudeyaiignideandnd Aufuteansans 4 lusf
2aLLENAL]
String Wiuasde viedeanuiidaastianis 64 KB vi7a 2 MB
Variant  hideyariiafiesiiiudnldmnsuuy sl 16 lugt

Arfiasine@iifaiee) i EMPTY, NULL

(1lpi)
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AneTaziuiniayadiia  Variant Lﬂuﬁagaﬁanuﬂmuwwnﬁm‘ﬁﬂ:daﬁlw] simn
jusuy o Visual Basic  azdndulalesdnmasezifudeyaiidu  Varant wuule
laetinanazsaudelumsindula (Context Decision)

foynafln  Variant  udfaziiuenlduanagiuuy u&ifi'}ﬁmﬁﬁ@ﬁmndwﬁm%gﬂ
ﬁﬁmguq wazaziy maifiudayasog  Variant  Asffasldninennsansszuusnnndn
Unf  mezuenannandeiferisnndfieadeneld Visual  Basic wansaedndeyes

- % d‘ < :’r [~ )7 o /3
e Variant Wil asaniiufaysuunleduu

Aauils  wazn1sUsEnAAT (Variable and Variable Declaration)
lumsliffeyaaiinsneg idasimussawlsfalifudeysiafisndeints  Tnes
avseslszmafasoulsli  Visual - Basic  18¥aniaeldfds  Dim (dasnann

Dimension)

Dim Basqus As afiasauls, Tasuls As sfiasauls ...

winibiflmessysfiaresiauls  Visual  Basic astnmmldaiiasausthudy
Variant

le’]\'iﬂ%\‘iﬂ'l?ﬂﬁ‘zﬂ'lﬂﬁ’]ﬁqulli‘ anaazldfasnesRiAmdsusiatedesauls (Type-
declaration character) ~ ifessyalintesdioudsld  uld  wsiedesaulsinadingiu
AMwmduvia  $revheswlsitstnlugsie

Dim  myVar%, yourVar$ —

arflFnwmilauiy

Dim  myVar As Integer, yourVar As String

widgnisdenannluisauusth iy wvanainanuduanlunsldoueds

User-Define  Type
- o - . : -~ o % @ o a
UBNUBAINAILLSY  Visual Basic Nl‘ﬂLﬁ"\l‘ﬁQ'\u Tl FUsFial e N I ER )

< .é’ 1 < o oA o fon) v é{ [ ¥ b4
NLARUBIT wmtmlﬁwummnu umummuﬂmLﬂﬁﬂﬁwulvmnmmmﬂﬁ‘:nﬂumﬂ

v 1 v v
duafudsaufuil  Ineddunausail
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»* - ° a & .
1. dszmasioulsinmuaaslulugafivns  Inadanuen  Project > Module
g
Weafin  Tuga

2. nmuagdasaudsiaeldads  Type

N d
AR (Constant)
Tunsdifidasmslifeyafitilinfeulamsanant  azldneimunl

Wuataed  Semaiuiialddhe 2 dezwawn dun

User Defined Constant

Wurasiiisniuginvuaes teldmds  Const  lunisdszisenasi

Const ~FafAt As dladays = AlAeiiTiy

Pre-Defined  Constant

Jusnmaidl - Visual  Basic Wi wadliudn | sanmnsatinan e (laveien
Liffaslszndrasiwilawit  Visual  Basic L'Jﬂﬁwmqﬁm"m Add  Fine
Constanttxt  dunsae)

Tusendnenadewldn  Visual  Basic  azfimsmsaageudnd  Pre-Defined
Constant lafifieadies  @a  Visual Basic ashAAaTR gL wans e e
denluznsfidenlunmes 3usBenmnuaunsidn Auto Line  Member

Auto Line Member  azlfsnld  isdfasimunlu. Options  Tnensidensuy
Tool > Options  UAUKANUAL Editor ATl AISAIMEA  Auto List  Member

14 Options

nsARAUla  (Decision)
< '.’, o 9 o L% a o o ' 1 aé
Tuns@esddsunss  vapfandudasindulaliwannamdusinanuatnalaasinamii
AnmuRenfifiaziilfidaninnndn 1 maden  Taansdndulaluldsunsy (laidnasld
a o =3 <
MeAsuRuRasIElaieN)  azil 2 Usziam

1. srdulaldananma@an 2 ne@an

503495
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2. frdula@anainma@anuindy 2 yaden

If..Then...Else : @mmRUlaLRaNIN 2 ¥9LRan
warld  If. Then..Bise lunsiinduladleiinnadanltiidan 2 919 (Yes/No)

Wunsdnduaanainniadan 2 maden

If <nagaudauladnass  vdafia>  Then
et ldnneumasandn  Then
Else
b =3 2/ Q o 0O L
futlunaliinaunasandn  Else
End |If

luepiusfenaazld ... Then...Else  Wasndula@an  annwisdanunndn

<
nstaan

If <npgeudenlasneis  iadia>  Then
duiluadaldiineumasAdn  Then

Eise If <npgauieuladne® vaeifia>  Then
fheaRa e umuiaA19n Then  w@ua

End If

fuilinaliniaumasa1dn Else
End If
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Select.Case : AARULALRANNING 2  NSLAaN

Wiwnsdinaula®anain 2 ma@an

Select Case <wn@auwaule>

Case @aulausn - <Prewmuteulausn>
Case (iowlyans :  <wnewumuieulafiges
Case qotie : <imeowmudedlsgaie>
Case ~Else : <L§'jﬂ1ﬁmsqﬁu§ﬂu1ﬂmmﬂ ANUNAIANGN
Else>
End Select

msfam’f'\ (Iteration)

msdEenlisunsy  Brensdniude @l FannAAT RN I RS RN AT
Faanslel %agﬂwmmqu%ﬂﬁ 2 puuuulun

1. msnsndaedn el

2. m3auEfatiaTaLsa L laitiuey

% e/ o d )
For..Next : QufiAEIRIUAUTAUNLUUAY

dugtuvunisauinisiamsoimuasauaesnisautn L ifuivey
For soudslfifuduusey = SwauseuBusiy  To  Shwauseugadine

<MNUMUANRT>

DL
Next  fawilshldiusnunuse
auiiuldinssiaslddauds 1 fe uifdusatusevlunisondn  desatiu

TanunsoruldiauuRumLa nasuds
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¥ o ° aly o «
While..Wend : qusdineefiuausaunlivduay
¥ : ; e
Wugtwuumsaudndldsansanvuataulanisoudnld  lagendanisasaaay

- i HESR S o A )
Raulanaunisaugndndiasaugnanisalal

While  <vpdauanladsatizalfia>
<tlaulatueds  Wumumdes
Wend

dwmiufeulsannnimaeanisudindussdaminbiterludludia (Faise)  winhids

TNQA

o = " 3 ° «ly o .
Do/While...UntillLoop : audimgdiususaunlinyuay
uanniieaINns - While..Wend  lunisaudnuda e lnsausnusissaa

aauRaulali@nuatequunrléun

P = a
Do While <nagaudaulassisafias
<fReulndluady Wiinnumuandes

Loop

, a1 AN &
Do Untl  <vnadeuNaulessvsafia>
;% d; o < 1 %/ © o Y
<tRewladauiiugiaeg  WiinsumaAdes

Loop

Do
<PWNTUANUAE >

Loop While <vagauRauleadaiafia  dflueialdndulyvineausnsays

Do

<MUAUANRS  fed 1 seu>
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a J - g < 74 o’ o
Loop Until <neseudaulyasaviaia  dudluviaWinduluvinanudnsaus>

RUIaRnsansagaudeulald 2 wuu

fiaya v’ﬁf 1 ® While qwqﬂmnmmw%wléﬂﬁwmmuﬁﬂu
foyn U”‘n"" 2 laudailudia (False)

faya U'ﬁf 3 ® yntil fqzuqmmnmmw%'ﬂﬁt,ﬁ'awmmuﬁau
faya y'ﬁ‘l 4 Taudauflusdse (True)

fayasan 5 HENANBERANNN09FWIIIINIAIaEe Ll

Reulrlfdnazmmagauneunisudiwiandsainnisawdn

[
o

r.l‘ g 9/ <2 Y : - g 1l .
AsATIRRaLRaUlIrasmMauI A - meeflaviiesiansauduuylifiiduge

waztnadatianannle

nselaaainnisauda
Tunspfasnsdusiasnssianeanainnisugn  fradauleunsasiafignunsanild

InelawAands  Exit For, Exit Loop

ol e - b 4 3

adisel  waslmundinendisd (Amay And  Dynamic  array)
tiduiudesiudeyafisfadeaiulidugn  Tnefulilufulsdedien  1nacld

(-3l [=1
ANFST NS

Twnssznaldanfisdisnuunldsail =

Dim  Faenfisd (reulImany To Tawamu, ) As tiladeyafiiulueanfisd

siatinansdsznAenfisdlusiuyysingg

Dim myAray (1 To5) As String
Dim  yourArray (4 To5) As String

Dim  ourAmay (1 To5,-4 To 5) As  String
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lumsdszmeldandisd  asdasivunnaesefisdinasfiuieyaldfien (Aray
Size)  uaraziiudtenfisfiednuiduainsofiuldnanafii (Dimensions) 1w
el 2 @R, edfied 3 TR i @ wFumsdnedatednluanfisdasinléiag
neszyBuindeesensisd (index of Amay)

w1 Visual Basic arlildiafifvesendistiidssndlif  usdaulugianfisd

o aa 1 o or 1 - - é o ' % v - o } %4
ldondndfaldanndn @neslaifin 3 88)  deinlfiniedneds  waznsvnaanudn

laduldlslsianunn

lam1finansiss (Dynamic Amay)
'Lumqﬂ;*amaamsfmﬂuimﬂlﬂﬁmﬁs‘z‘fmmqf-}zﬂsmuﬁuﬁcymﬁi@‘lﬂﬁ
1. lanunsoasuenaunnsesanfisdlsatrednian
2. mstsmeannatesenfisidnnaivg | winalfnusdnduldlElhivan . Fas
fiamsgaudeminennsssunlaniiliduily  uavenainluevmae s
Maudnasdae
3. slevdszgmaanisfianalug  usddalignldoiuil sildmiaasusagnily
asauAsaslaelsifinisldeu
fedulaunfinanfsfadinty Taglmndinenfisdazannliisndunmnaveserfadly
surfunennaindy  lnewas@eulilunsudeimnnnaimanzanlifuanfied

Tunnsilsznmaldansisdisnnnunlsisatt

Dim  Falawfinarfisd () As 1lavesdeyafiiululauniinenfisd

Wadasnisdfuaunagesliauni nanTLeel L‘é"\"&l‘ﬁﬂ"(i‘tﬂ@ﬂi&‘ﬂ%’]ﬁﬂﬂ%

L Redim dalaundinanfieel (mnaanfissinivunlng)
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Tisunsuting (Procedure) :

Tunsdeutilsunsy tiaw.ﬁmn'\sﬁfmuﬁ%ﬂﬁu L&'\a'\uﬁéﬂamnﬁsﬁwmuﬁ%ﬂ i
Tnensdendisunsugeniull  Wamfesmeiuunidudn  efifewsFanlisunss
doathanldon  Sl¥asnanis@mtusunss uazanauEennaastilsunsufidudon

WWsunsugiaeutisaanids 2 dssinn  ANNANHOIZIRINNTARAINALNIRAIANNAL
Tusunsueins

Sub (Sub Routine)

dughu  dulilsunsudeeiitnn@anduin  Waltlsunsugdasvinanuadaudaaylaiinig

-1

Audlan  ndusndudiFenldens  Gafusfinilasiairadsil

Sub  Fadugiin (:Emsandnomweiivie LSALH)
<Ad9ld Visual Basic>

End Sub

Werzmadugiuudusisnnsa@enldcmdugiulg

Function

< ‘ o 2/

Hodu  dlulusunsuseevifamuanduuwgdantd  udsaansulalsunsuns

o ¥ a -ﬂl gor =i v o o
MudIaie  Jerentullasaairenadl

Function Fafaridu (rennsenfinuusdtivselaislile)
<A&alu Visual Basic>

4 % e
FANINTR = ANNAKNAY

End Function
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HaffuiazsasdinmefuAndulifFanldeu  nasmasssydadaifuliluussvingn

Ynenauaunsinaurasiaiduaie  usrimueAlfidadudAundudFanld

Hadu  Visual

Basic

wsen i lwldau

uanwilaannitsunsudeeiededusiiesnnanugennlunisiannuenndindu

Visual Basic

o

< = To o ° - -
Adusraufaiduidasatuataugzaan luns@easllsunsuanunnune

nguWeidy | Faweidu Aaguie
s Data wane T e Taqiu nedadufiaan System clock
Day uansdaiiihned Wenmuadudendily
Month wamsdauiithusiew Watmunduienutil (Lﬁuﬁfmmﬁ?wi 1-12)
Year | ugnsdauiidndl Wesmussudentily (fhusaiae 4 udn)
Weekday [Haduiiluddaidasfaine (@WAg = 1, 1815 =7)
Time uanaan od anueiFanifaifulaetinann System clock
Now uanefuiuasiaan
Hour Lansdaiiihudalie Wesimusaaili
Minute | udnedaifluund @aiuananli
second | ugmadandiihding Wesdmunnanln
ATIAPNART Abs mANgNYsdtaeAaR T
Sqr WANINT 2
Int vdauindieimaaanaiotagastiang
Fix wanawstdledmuaemaiionlagariinas snduaaayuiings
Sin WA Sine TUNN9ETINCURA
Exp WA Exp
Sgn LEAAS RN TR IR AT
GIZEN Cstr wilasdayalaiiiluasds
Len PIANUENIUDIABFIT
Mid WRFINEiDE
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InStr WAL TRIAs T et

StrComp | ulsuiiieudaysluasss

Input/Output | InputBox | Fudayaanglden

MsgBox | uamslmazfantendliimeurudlden

au Beep gadesiiinainareurdasPC

DateDiff | MuaANsnIniui 2 4

LIf ARBIRY If.. Then...Else

wgnsaFanldaonuiei iy Visual Basic  wiran il laa@euunsnlulisunsuldviui

ar ‘ < &
PFAULAAADIAIUT  UWATAIAIN (Scoping)
- e alal o & 4 o ' o
flautls  vireAAsIlszmA e Jretaanislden neulvaeLaavessia

uls  uwazAtmefile  Visual Basic  aanflu

Local | dlumeusiidniign emazagly Sub wie WeFufideuduin (e

quMsiNLees  Sub - Fauds  vizesasTiiuarldgnuiuld

Module | \lusauiraininanda - Local iu  agnelursfuseaiuiselulugaisen

o 1o - . a; :Il < ' & :
Mulpgrsaulsiraapsifazifivildnunaenvislugs

Globa | ureneiilngiian  dszneusaelugasinen

mseitualnldsunsusias  wSaWdU (Passing Argument)

feimumneaziuinlumslden  Sub,  Function  vieufinssieilaTudl  Visual
Basic  witanlilisazdasiinnsdedoyalild  lsunsudes  visedaidfwizliiszana
HA Lﬁﬁlﬁ’lﬁmaﬁwﬁnﬁummG‘ﬂﬂm”mgaﬁdqlﬂlﬁ’lﬁﬂmnsuﬂﬂw“}@ﬁqﬁﬁwjﬁ BTN

Taflgtunumedeenfandfesd 2 gluun  ldun

] ‘ < = ' A ] . I!J .
Pass By Value wWhunsthudingazfiaddaifitinu  udagelullusunsusasfisasnis

wihaelullsunsudasfinalfeuulasrinfitinlilthiu - Aezlifinglan

[
' « <

[} Ad ) [} :”
ARATNENININAENTEIUD nlysunsueiaeiy
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Press By Reference

Wunsehudlnanisuansinumii limisgaanusiiuanassnield
wezastd e luldsunsusesdinisulfsunlasAfianull iddaus

J i t & € 1 x
HalaeMsTesAastiEsatnneauenilsunsueineiy
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v& v o ar o
ﬁf}'\“‘ihﬂﬂﬂﬂﬂ&ﬂﬁlf;ﬂﬂ“ﬂj AYUIUY

mstdsvananndayaivanununiy - Awusnasfiasiidouradygnodupienaazin

NFangRdusingeg  rhwasasmantuiteifeugtuuudoygratunalimanzaniunmadan

afiurenfamef edaysdunmgndudnrsufiamefuda aaufamaiazinnisilzzunauade

pi
u“a?ilrﬁmmdﬁﬁulﬁﬂg:lugﬂuuuﬁmmmuﬁauﬁ%z&qaﬂnwﬁamw@nchuﬂ,ﬂnmﬁmﬁﬁmia
1 Fsarmaziflunsdeeentilframn u‘?maniﬂﬁqfiﬁﬁfﬂmm%'u’] \Wenruauginsaliansina
pialy

msv‘ﬁfawiﬂswdwﬂﬂuﬁqmeaérﬁu’qa_lnsrﬁmﬂuﬂn*\%@mwmmﬂ%‘mﬂmmmmﬂﬁﬁum

arunsan LEnANEa fads

¢ Fawsiathumimindunseinn  FddEnsdeuviiedadiniinasluadan

maluaTaspauiamas
® danslatumanesaangu
® |FousaNumINaFAULY

\ausierurUNRsg R Wu wadh USB (Universal Serial Bus ) waf SCSI vida

W GAME Lilpi

vilafadanldanunainuuiy
d‘ al o a a al‘v a :/z ] 4‘ < & & o
Waweuiunsifrunisdunneinaiisedasagnialuetasrenfamefidana

v

nuiifeldFaufeustnanelsznisiail

v Y < < = P o ‘
Tumuanulsanna nsidasnantpraspranig wasaanuuialdauninidessiond

luadenrasranfiumaf arsaziliianundenneiudenudiug sesrenfomesIEdndTildi

au

Lifianudnungvidainnssalsasifianaim
¥ Qs Qs ) s « J 1] 7 A =3
Tumumsiniulanuaesfanesdaulun  medauselaaldminfidouadluagen

Liawsalffupeufumefluiagiulsmniuenaedrsnenfamefininas liflademdeuus

1
i

arfii@eumin PCMCIA unu lwansimefmmunuasdRnfse lunaufiamefynirse el

1
by [ <4

W lunsAnsatuATaIRur
v o o v & a P - N - b el ; , -
AAMNAATUNUN mﬂmmmemmsﬂq:Jmﬂ'&’fmmfmmﬂnm'am'muqaquﬁq W N5

Rera mfalua sy aulifisfenmaanadmiuns@aundadeusadiudy
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AMNEZAIN lUNS gy msv‘n"aviﬂmqwa?mmumumﬁfllﬁqu \Rarasedmiy
deusiadniuneusinmes DB-25 saswesnmny

uutRIFYIUBUNALRIANA nafaruutiauneinaunAsHENIN
Wemefiasildomsine  uasfeunmseneliiidmmeindaduld  laavedn
swunAlidwauriewine 12 91 wezndune 5

pmsalumsiessdayasunadamuiy finudainiunsinsiaiussuuile
lanse  uazfianudaunnndimsdiasiacimienainaynsy

arlwsuaziudautlsznay powiinefuszanadendasineg  seamadense
dumanefrmny  mikhoweemlion  sieszaRdussiainsaiildedneine

Al

'
s o al '

nnpnandRfefinaInudativi ineinaunuansadsiisiazinunldlunsidause
raufiarafiugnsainmeuanianiuaviafudygnadeys  wenaminniign
aumAresnadeuldsunsudne]  ehussuulfiRinsiulaaddnelilsunsy  Visual BASIC

fazanunsaainssuudswsafianysniwsldanuldlienn

o & o &

ANUIILBIAUTBINDTATUTY
A A X i ! p73 o X
waifmrwns  (Parallel Port)  awwgii@edl  Wesnnsdremendayasasnafaiidhe
3 o A« o d Iy & = - o .

wuureu aufudeFanandasasmeintunune wasaesesRud - (Printer Por)
' Lo AN A 4 2N D
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L7800
KYI SERIES

POSITIVE VOLTAGE REGULATORS

« OUTPUT CURRENT UPTO15A
OUTPUT VOLTAGESOF 5;5.2; 6, 8; 8.5;9;
12;15; 18; 24V

=« THERMAL OVERLOAD PROTECTION

s« SHORT CIRCUIT PROTECTION

= OUTPUT TRANSITION SOA PROTECTION

DESCRIPTION

The L7800 series of three-terminal positive
regulatorsis available in TO-220 TO-220FP TO-3
and D*PAK packages and several fixed output
voltages, making it useful in a wide range of
applications.These regulators can provide local
on-card regulation, eliminating the distribution
problems associated with single point regulation.
Each type employs intemal current limiting,
thermal shut-down and safe area protection,
making it essentially indestructible. If adequate
heat sinking is provided, they can deliver over 1A
output current. Although designed primariy as
fixed voltage regulators, these devices can be
used with extemnal components to obtain
adjustable voltages and currents.

T0-220 TO-220FP
BLOCK DIAGRAM
WNPUT : SERES ouTPUT
10 PASS o 2 4
ELEMENT
CURRENT : S04
GENERATOR PROTECTION
[
STARTING REFERENCE ERROR
CIRCUT VOLTAGE AMPLIFIER
THERMAL
PROTECTION
B L5
S- 2584
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L7800

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi DC Input Voltage (for Vo = 5to 18V) Y
(forVo = 20,24V) \Y
lo Output Current Intemally limited
Ptot  |Power Dissipation Intemally limited
Top  |Operating Junction Temperature Range (for L7800) -55 to 150 °C
(for L7800C) 0 to 150 °c
Tstg |Storage Temperature Range -65 to 150 °c
THERMAL DATA
Symbol Parameter D?PAK TO-220 TO-220FP TO-3 Unit
Rihj-case | Thermal Resistance Junctioncase  Max 3 3 5 4 °C/w
Rtnj-amb | Themmal Resistance Junction-ambient  Max 62.5 50 60 35 °C/W
CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)
[T oupuT N4 QuUTPUT
———1 OUTPUT
@ ) i — T ST M e
; —1 INPUT
11— eutl ~ mPUT
FC11920
S 136913
5- 75681
T0-220 & TO-220FP D?PAK TO-3
Type TO-220 D?PAK *) TO-220FP TO-3 Output Voltage
L7805 L7805T 5V
L7805C L7805CV L7805CD2T L7805CP L7805CT 5V
L7852C L7852CV L7852CD2T L7852CP L7852CT 5.2V
L7806 L7806T 6V
L7806C L7806CV L7806CD2T L7806CP L7806CT 6V—
L7808 L7808T 8V
L7808C L7808CV L7808CD2T L7808CP L7808CT 8Vv
L7885C L7885CV L7885CD2T L7885CP L7885CT 8.5V
L7809C L7809CV L7809CD2T L7809CP L7809CT 9V
L7812 L7812T 12v
L7812C L7812CV L7812CD2T L7812CP L7812CT 12v
L7815 L7815T 15V
L7815C L7815CV L7815CD2T L7815CP L7815CT 15V
L7818 L7818T 18V
L7818C L7818CV L7818CD2T L7818CP L7818CT 18V
L7820 L7820T 20V
L7820C L7820CV L7820CD2T L7820CP L7820CT 20V
L7824 L7824T 24V
L7824C L7824CV L7824CD2T L7824CP L7824CT 24V

(*) AVAILABLE IN TAPE AND REEL WITH "-TR" SUFFIX

2/25

&




L7800

APPLICATION CIRCUIT

: L78XX .2 _T_ O
Vi Ci 3 Co
0.33pF 0JuF
tew 5-2109[2
SCHEMATIC DIAGRAM
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L7800

TEST CIRCUITS

Figure 1 : DC Parameter

Figure 2 : Load Regulation.
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L7800

ELECTRICAL CHARACTERISTICS FOR L7805 (refer to the test circuits, Tj = -55 to 150 °C,
Vi =10V, lo =500 mA, Ci =0.33 uF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo, |OutputVoltage T;=25°C 4.8 5 5.2 v
Vo,  |Output Voltage lo=6mAto1 A Po,<15W 4.65 5 5.35 \

Vi=8t020V
AVo* |Line Regulation Vi=Tt25V T;=25°C 3 50 mV
Vi=8t012V T;=25°C 1 25 mV
AV,*  |Load Regulation lo=5t01500mA T;=25°C 100 mV
lo =250t0750mA T;=25°C 25 mV
lag  |Quiescent Cumrent T;=25° 6 mA
Alg  |Quiescent Cument Change lo =5 to 1000 mA 0.5 mA
Alg Quiescent Current Change V;=8to25V 0.8 mA
AVp  |OutputVoltage Drift lo =5 mA 0.6 mV/°C
AT
eN | OutputNoise Vokage B = 10Hzto 100KHz T;=25°C 40 uVNVo
SVR |Supply Voltage Rejection Vi=8t018V  f=120Hz 68 dB
Vg4  {Dropout Voltage lo=1A Tj=25°C 2 2.5 \%
Ro  |OutputResistance 1f =1KHz 17 mQ
Isc  |Short Circuit Current Vi=35V  T;=25°C 0.75 %2 A
lscp | Short Circuit Peak Cument T;=25°C (36 2.2 3.3 A
ELECTRICAL CHARACTERISTICS FOR L7806 (refer to the test circuits, Tj = -55 to 150 °C,
Vi = 15V, lo =500 mA, Ci =0.33 pF, Co = 0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |Output Voltage T;=25°C 5415 6 6.25 \%
Vo Output Voltage lo=6mAto1A P,<15W 5.65 6 6.35 Vv

Vi=91t021V
AVo*  |Line Reguktion Vi=81t025V T;=25°C 60 mV
Vi=81013V T;=25°C 30 mV
AVo* |Load Reguiation |lo=5t01500mA Tj=25°C 100 mvV
lo =250t0 750 mA  T;=25°C 30 mV
lg Quiescent Current Tj=25°C 6 mA
Alg Quiescent Cument Change lo =5 t0 1000 mA 0.5 mA
Als  |Quiescent Current Change Vi=9to25V 0.8 mA
AVp | Output Voltage Drift lo =5mA 0.7 mV/°C
AT
eN Output Noise Vokage B =10Hzto 100KHz T;=25°C 40 uViNo
SVR [Suppty Voltage Rejection Vi=9t019V  f=120Hz 65 dB
Vq Dropout Vokage lb=1A T =25°C 2 2.5 Vv
R, Output Resistance f=1KHz 19 mQ
lsc  |Short Circuit Current Vi=35V T;=25°C 0.75 1.2 A
Iscp | Short Circuit Peak Current Tj=25°C 1.3 2.2 3.3 A

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.

1574

5/25




L7800

ELECTRICAL CHARACTERISTICS FOR L7808 (refer to the test circuits, Tj = -55 to 150 °C,
Vi =14V, lo =500 mA, C; =0.33 uF, Co =0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo,  |OutputVoltage: Tj=25°C 7.7 8 8.3 \Y
V, |OutputVoltage lo=5mAto1 A P,<15W 7.6 8 8.4 \

Vi=11.5t023V
AVe*  |Line Regubtion Vi=10.5t0 25V Tj=25°C 80 mV
Vi=11to17V T;=25°C 40 mV
AV,*  |Load Regutation lb=5t01500mA T;=25°C 100 mV
lo=250t0750mA T;=25°C 40 mV
la  |Quiescent Curent Tj=25°C 6 mA
Alg  |Quiescent Current Change lo =5to 1000 mA 0.5 mA
Alg  |Quiescent Cumrent Change Vi=11.5t025V 0.8 mA
AV, [OutputVoltage Drift lo =5mA 1 mV/°C
AT
eN  |OutputNoise Votage B = 10Hzto 100KHz T;=25°C 40 wViVo
SVR |Supply Voltage Rejection Vi=11.510215V  f=120Hz 62 dB
Vg  |Dropout Vokage lb=1A Tj=25°C 2 2.5 Y
Ro  |OutputResistance 1f=1KHz 16 mQ
lsc | Short Circuit Current Vi=35V  T;=25°C 0.75 1.2 A
Iscp  |Short Circuit Peak Current Tj=25°C 1.3 2.2 3.3 A
ELECTRICAL CHARACTERISTICS FOR L7812 (refer to the test circuits, Tj = -55 to 150 °C,
Vi =19V, lo =500 mA, Ci =0.33 puF, Co =0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 145 12 12.5 \
Vo,  |OutputVoltage lo=5mAto1A P,<15W 11.4 12 12.6 \

Vi=15.5t0 27V
AVo* |Line Reguition Vi=145t030V T;=25°C 120 mV
Vi=16t022V T;=25°C 60 mV
AVo*  |Load Reguiation lo=5t01500mA Tj=25°C 100 mV
lo =2501t0750mA  T;=25°C 60 mV
lq Quiescent Cument Tj=25°C 6 mA
Alg  |Quiescent Cumrent Charge lo =5t0 1000 mA 0.5 mA
Alg | Quiescent Cument Change Vi=15t030V 0.8 mA
AV, |Output Voltage Drift lo=5mA 1.5 mV/°C
AT
eN Output Noise Vokage B = 10Hzto 100KHz T;=25°C 40 nViNo
SVR |Supply Voltage Rejection Vi=15t025V  f=120Hz 61 dB
V4 Dropout Vokage Lb=1A T;=25°C 2 2.5 \%
Ro Output Resistance f=1KHz 18 mQ
lsc Short Circuit Current Vi=35V T;=25°C 0.75 1.2 A
lscp | Short Circuit Peak Current Tj=25°C 1.3 2.2 3.3 A

* Load and line regulation are spedified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.

6/25
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L7800

ELECTRICAL CHARACTERISTICS FOR L7815 (refer to the test sircuits, Tj=-55to 150 °C,
Vi =23V, lo =500 mA, Ci =0.33 uF, Co = 0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 14.4 15 15.6 \
Vo  |OutputVoltage lo=5mAto1A P,<15W 14.25 15 15.75 \Y

Vi=18.5t0 30V
AVo*  |Line Regukation Vi=175t030V T;=25°C 150 mV
Vi=20t026V T;=25°C 75 mV
AV,*  |Load Reguiation lo=5t01500mA T;=25°C 150 mV
lo =250t0 750mA T;=25°C 75 mV
la  |Quiescent Current Tj=25°C 6 mA
Alg  |Quiescent Current Change lo =5 to 1000 mA 0.5 mA
Alg Quiescent Cument Change V;=18.5t0 30V 0.8 mA
AV, |Output Voltage Drift lo =5 mA 1.8 mV/°C
AT
eN  |OutputNoise Vokage B = 10Hzto 100KHz T;=25°C 40 uViVo
SVR |Supply Voltage Rejection Vi=185t0285V f=120Hz 60 dB
Vg |Dropout Vokage lo=1A Ty=25°C 2 2.5 \
Ro Output Resistance Af=1KHz 19 mQ
lsc | Short Circuit Current Vi=35V.| Tj=25°C 0.75 1.2 A
Iscp | Short Circuit Peak Current Tj=25°C 1.3 2.2 3.3 A
ELECTRICAL CHARACTERISTICS FOR L7818 (refer to the test circuits, Tj = -55 to 150 °C,
Vi =26V, lo =500 mA, C; =0.33 uF, Co = 0.1 PF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 17.3 18 18.7 \Y
Vo Output Voltage lo=5mAto1 A P,<15W 11 18 18.9 \%

Vi=22t033 V
AVo*  |Line Regulation Vi=211033V T;=25°C 180 mV
Vi=24130V T;=25°C 90 mV
AVo* |Load Regulation o=5t01500mA T;=25°C 180 mV
1lo =250t0 750mA - T;=25°C 90 mV
lg Quiescent Current Ty=25°C 6 mA
Alg  |Quiescent Curent Change lo =5 to 1000 mA 05 1T mA
Alg  |Quiescent Current Change Vi=22t033V 0.8 mA
AV, | Output Voltage Drift lo =5mA 23 mV/°C
AT
eN Output Noise Voltage B = 10Hzto 100KHz T;=25°C 40 1wV/No
SVR | Supply Voltage Rejection Vi=22t32V  f=120Hz 59 dB
Vg Dropout Votage lb=1A Tj=25°C 2 2.5 \%
Ro Output Resistance f=1KHz 22 mQ
Isc | Short Circuit Current Vi=35V Tj=25°C 0.75 1.2 A
Isep | Short Circuit Peak Cument Tj=25°C 1.3 2.2 3.3 A

* Load and line regulation are specified at constant junction temperature. Changes in Vo

separately. Pulce testing with low duty cycle is used.

1574

due to heating effects must be taken into account
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L7800

ELECTRICAL CHARACTERISTICS FOR L7820 (refer to the test circuits, Tj = -55 to 150 °C,

Vi =28V, lo =500 mA, Ci =0.33 pF, Co =0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, |OutputVoltage Tj=25°C 19.2 20 20.8 \"
Vo, |OutputVoitage lb=5mAto1 A P,<15W 19 20 21 \

Vi=24to35V
AVo*  |Line Regulation Vi=225t035V T)j=25°C 200 | mv
Vi=26t032V T;j=25°C 100 mV
AV,*  |Load Reguiation lLb=5t01500mA T;= 25°C 200 mV
lb=250t0750mA T;=25°C 100 mV
lg  |Quiescent Cument Tj=25°C 6 mA
Alg  |Quiescent Cumrent Change lo =5to 1000 mA 0.5 mA
Alg  |Quiescent Current Change Vi=24to35V 0.8 mA
AV, |OutputVoltage Drift lo=5mA 2.5 mV/°C
AT
eN Output Noise Vokage B = 10Hzto 100KHz T;=25°C 40 uV/No
SVR |Supply Voltage Rejection Vi=24t035V  f=120Hz 58 dB
V4 Dropout Vokage lb=1A Tj=25°C 2 2.5 \Y
Ro  |OutputResistance f=1KHz 24 mQ
lsc  |Short Circuit Current Vi=35V  T;=25°C 0.75 1.2 A
lscp | Shart Circuit Peak Cument Tj=25°C 18 247 33 A
ELECTRICAL CHARACTERISTICS FOR L7824 (refer to the test circuits, Tj = -55 to 150 °C,
Vi =33V, lo =500 mA, Ci =0.33 pF, Co =0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage T,=25°C 23 24 25 \"
Vo Output Voltage lo=5mAto1 A Pos15W 22.8 24 25.2 \Y

Vi=28t038V
AVo* [Line Regubtion Vi=27t038V T;=25°C 240 mV
Vi=30t036V T;=25°C 120 mV
AVo*  |Load Regutation lb=5t01500mA T;=25°C 240 mV
lob=250t0750mA T;=25°C 120 mV
la  |Quiescent Cumrent Ty=25°C 6 mA
Alg  |Quiescent Cumrent Change lo =5to 1000 mA 0.5 +— mA
Alg  |Quiescent Cument Change Vi=281t038V 0.8 mA
AV, |OutputVoltage Drift o =5mA 3 mV/°C
AT
eN  |OutputNoise Volkage B = 10Hzto 100KHz T;=25°C 40 uViVo
SVR |Supply Vokage Rejection Vi=28t038V  f=120Hz 56 dB
Vg Dropout Vokage lb=1A T=25°C 2 2.5 \Y%
Ro Output Resistance f=1KHz 28 mQ
Isc  |Short Circuit Current Vi=35V T;=25°C 0.75 1.2 A
Iscp | Short Circuit Peak Cumrent Tj=25°C 13 2.2 3.3 A

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.
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L7800

ELECTRICAL CHARACTERISTICS FOR L7805C (refer to the test circuits, Tj = 0 to 125 °C,
Vi =10V, lo =500 mA, C; =0.33 pF, Co =0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, |OutputVoltage Tj=25°C 4.8 5 5.2 \Y
Vo Output Voltage l,b=5mAto1A P,<15W 4.75 5 5.25 \Y

V| =7to20V
AVo*  |Line Regulation =7to25V T;=25°C 3 100 mV
V| 8to12V T)=25°C 1 50 mV
AV,* |Load Regulation lb=5t01500mA T;=25°C 100 mV
=250t0750mA T;j=25°C 50 mV
ls  |Quiescent Cument =25°C 8 mA
Alqg  |Quiescent Cument Change lo =5to0 1000 mA 0.5 mA
Alg  |Quiescent Cumrent Change Vi=Tto25V 0.8 mA
AV, |OutputVoltage Drift lo=5mA -1.1 mV/°C
AT
eN |OutputNoise Vokage = 10Hzto 100KHz T;=25°C 40 nY
SVR |Supply Voltage Rejection V. 8to18V  f=120Hz 62 dB
Vg Dropout Vokage lb=1A T,=25°C 2 V
Ro Output Resistance f=1KHz 17 mQ
lec Short Circuit Current Vi=35V. T;=25°C 750 mA
lsep | Short Circuit Peak Current Ty=25°C 2.2 A

ELECTRICAL CHARACTERISTICS FOR L7852C (refer to the test circuits, Tj =

0to 125°C, Vi= 10V,

lo =500 mA, Ci = 0.33 puF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Output Voltage =25°C 5.0 5.2 5.4 \"
Vo Output Voltage lo=5mAto1 A Po<15W 4.95 8 2 5.45 \%

V| 8to20V
AVo* |Line Reguiation =7t025V T;=25°C 3 105 mV
V; 8to12V. T;=25°C 1 52 mV
AVo* |Load Regulation lo=5t01500mA T;=25°C 105 mV
lo=250t0750mA T;=25°C 52 mV
lq Quiescent Current Tj=25°C 8 mA
Alg  |Quiescent Current Change lo =5 to 1000 mA 0.5 |- mA
Alg  |Quiescent Current Change Vi=7to25V 1.3 mA
AVp  [OutputVoltage Drift lo =5mA -1.0 mV/°C
AT
eN [OutputNoise Vokage B =10Hzto 100KHz T;=25°C 42 Y%
SVR |Supply Voltage Rejection Vi=8to18V f=120Hz 61 dB
Vg4 Dropout Vokage b=1A Tj=25°C 2 \%
Ro Output Resistance f=1KHz 17 mQ
lsc  |Short Circuit Current =35V T;=25°C 750 mA
lscp | Short Circuit Peak Cument =25°C 2.2 A

* Load and line regutation are spedcified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.

&7
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L7800

ELECTRICAL CHARACTERISTICS FOR L7806C (refer to the test circuits, Tj = 0 to 125 °C,
Vi =11V, lo =500 mA, C; =0.33 pF, Co =0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, |OutputVoltage Tj=25°C 5.75 6 6.25 \%
V, |OutputVoltage lo=5mAto1A P,<15W 5.7 6 6.3 \Y

Vi=8to21V
AVo*  |Line Reguktion Vi=8to25V T;=25°C 120 mV
Vi=9to13V T;=25°C 60 mV
AV,* |Load Regutation lLb=5t01500mA T;=25°C 120 mV
lo=250t0750mA T;=25°C 60 mV
la  |Quiescent Cument T;=25°C 8 mA
Alg  |Quiescent Cument Change lo =5to 1000 mA 0.5 mA
Alg  |Quiescent Cument Change Vi=8to25V 1.3 mA
AV, |Output Voltage Drift lo,=5mA -0.8 mV/°C
AT
eN |OutputNoise Vokage B = 10Hzto 100KHz Tj=25°C 45 nVv
SVR |Supply Vokage Rejection Vi=9t019V  f=120Hz 59 dB
Vg |Dropout Vokage lb=1A  Tj=25°C 2 \
Ro Output Resistance {f=1KHz 19 mQ
lsc | Short Circuit Current Vi=35V. T;=25°C 550 mA
lscp | Short Circuit Peak Cumrent Ty=25°C 2.2 A

ELECTRICAL CHARACTERISTICS FOR L7808C (refer to the test circuits, Tj = 0 to 125 °C, Vi = 14V,

lo =500 mA, Ci = 0.33 pF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoitage T=25%C i 8 8.3 \%
Vo  |OutputVoltage lo=5mAto1 A P,<15W 7.6 8 8.4 \Y%

Vi=10.5t0 25V :
AVo* |Line Reguktion Vi=105t025V T;=25°C 160 mV
Vi=11t017V T;=25°C 80 mV
AVo* |Load Regutation lo=5t01500mA T;=25°C 160 mV
1lo=250t0750mA T;=25°C 80 mV
la  |Quiescent Current Tj=25°C 8 mA
Alg Quiescent Cumrent Change lo =5to 1000 mA 0.5 "T mA
Alg  |Quiescent Curent Change Vi=10.5t0 25V 1 mA
AV, | OutputVoltage Drift lo =5mA -0.8 mV/°C
AT
eN Output Noise Votage B = 10Hzto 100KHz T;=25°C 52 nVv
SVR |Supply Vottage Rejection Vi=115t0215V  f=120Hz 56 dB
Vg4 |Dropout Votage b=1A T=25°C 2 \Y
Ro Output Resistance f=1KHz 16 mQ
lsc | Short Circuit Current V=35V T;=25°C 450 mA
Iscp | Short Circuit Peak Current T;j=25°C 2.2 A

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.
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L7800

ELECTRICAL CHARACTERISTICS FOR L7885C (refer to the test circuits, Tj= 0 to 125 °C, V; =
14.5V, lo = 500 mA, Ci = 0.33 pF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, |OutputVoltage T;=25°C 8.2 8.5 8.8 \Y
Vo Output Voltage lb=5mAto1A P,<15W 8.1 8.5 8.9 \"

Vi=11to26 V
AVe*  |Line Regultion Vi=11t027V T;=25°C 160 mV
Vi=11.5t0 175V T]=25°C 80 mV
AV," |Load Reguiation lo=5t01500mA T;=25 °c 160 mV
lo=2501t0750mA T;=25°C 80 mV
la  |Quiescent Current T;=25°C 8 mA
Alq  |Quiescent Current Change lo = 5to 1000 mA 0.5 mA
Alg  |Quiescent Cument Change Vi=11to27 V 1 mA
AV, | OutputVoltage Drift lo=5mA -0.8 mV/°C
AT
eN | OutputNoise Vokage B =10Hzto 100KHz T;=25°C 55 uv
SVR |[Supply Voltage Rejection Vi=12t022V  f=120Hz 56 dB
Vg  |Dropout Vokage lb=1A  Tj=25°C 2 \%
Ro  |OutputResistance f=1KHz 16 mQ
lsc | Short Circuit Current Vi=35V  T;=25°C 450 mA
lscp | Short Circuit Peak Current Tj=25°C 2.2 A

ELECTRICAL CHARACTERISTICS FOR L7809C (refer to the test circuits, Tj= 0 to 125 °C, Vi = 15V,

lo =500 mA, Ci = 0.33 pF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 8.65 9 9.35 \Y
Vo |OutputVoltage lo=5mAto1 A Po<15W 8.55 9 9.45 \Y

Vi=11.5t026V
AVo* |LineReguhtion Vi=11.5t026V T;=25°C 180 mV
Vi=12t018V T;=25°C 90 mV
AVo*  |Load Regulation lo=5t01500mA T;=25°C 180 mV
lo=250t0750mA T;=25°C 90 mV
lg  |Quiescent Current Tj=25°C 8 mA
Alg Quiescent Cument Change lo =5to 1000 mA 0.5 ' mA
Alg  |Quiescent Cumrent Charge Vi=11.5t0 26 V 1 mA
AV, |Output Voltage Drift lo=5mA -1.0 mV/°C
AT
eN  {OutputNoise Vokage B = 10Hzto 100KHz T,=25°C 70 uv
SVR |Supply Voltage Rejection Vi=12t023V f=120Hz 55 dB
Vyg Dropout Vokage lb=1A Tj=25°C 2 \%
R, Output Resistance f=1KHz 17 mQ
lsc | Short Circuit Current Vi=35V  Tj=25°C 400 mA
Isep | Short Circuit Peak Current Tj=25°C 2.2 A

* Load and line regulation are spedified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.
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L7800

ELECTRICAL CHARACTERISTICS FOR L7812C (refer to the test circuits, Tj= 0 to 125 °C, Vi = 19V,

lo =500 mA, Ci = 0.33 pF, Co = 0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoitage Tj=25°C 11.5 12 12.5 \
Vo,  |OutputVoltage lb=5mAto1A P,<15W 11.4 12 12.6 \Y

Vi=14.5t027V
AVo*  |Line Regultion Vi=14.5t30V T;=25°C 240 mV
Vi=16t022V T;=25°C 120 mV
AV,*  |Load Regutation lb=5t01500mA T;=25°C 240 mV
lb=250t0750mA T;=25°C 120 mV
la  |Quiescent Current T;=25°C 8 mA
Alg  |Quiescent Current Charge lo =5to 1000 mA 0.5 mA
Alg  |Quiescent Current Change Vi=14.5t0 30V 1 mA
AV, |OutputVoitage Drift lo=5mA -1 mV/°C
AT
eN |OutputNoise Vokage B = 10Hzto 100KHz T;=25°C 75 Y
SVR |Supply Voltage Rejection Vi=15t025V  f=120Hz 55 dB
Vg  |Dropout Votage b=1A  T;=25°C 2 \Y
Ro  |OutputResistance f=1KHz 18 mQ
Isc  |Short Circuit Current Vi=35V  T;=25°C 350 mA
lscp | Short Circuit Peak Curmrent Tj=25°C 242 A

ELECTRICAL CHARACTERISTICS FOR L7815C (refer to the test circuits, Tj = 0 to 125 °C, Vi = 23V,

lo =500 mA, Ci = 0.33 pF, Co = 0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage T;=25°C 14.4 15 15.6 \Y
Vo  |OutputVoltage lo=5mAto1 A P,<15W 14.25 15 185.75 Y

Vi=17.5t0 30V
AVo*  |Line Regubtion Vi=17.5030V T;=25°C 300 mV
Vi=20t026V T;=25°C 150 mV
AVo* |Load Reguation b=5t01500mA T;=25°C 300 mV
lb=250t0750mA T;=25°C 150 mV
la  |Quiescent Current Tj=25°C 8 mA
Alg Quiescent Cumrent Change l, =5to 1000 mA 0.5 T~ mA
Alg  |Quiescent Cumrent Change Vi=17.5t030V 1 mA
AV, [Output Voltage Drift lo=5mA -1 mV/°C
AT
eN | OutputNoise Vokage B = 1NHzto 100KHz T;=25°C 90 uVv
SVR |Supply Voltage Rejection Vi=18.5t0285V f=120Hz 54 dB
Vg4 Dropout Vokage lb=1A T=25°C 2 \Y%
R, Output Resistance f=1KHz 19 mQ
Isc | Short Circuit Current Vi=35V  T;=25°C 230 mA
Iscp | Short Circuit Peak Current Tj=25°C 21 A

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separatety. Pulce testing with low duty cycle is used.

12125
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L7800

ELECTRICAL CHARACTERISTICS FOR L7818C (refer to the test circuits, Tj = 0 to 125 °C, Vi= 26V,

lo =500 mA, Ci = 0.33 pF, Co = 0.1 uF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 17.3 18 18.7 \%
Vo Output Voltage lb=5mAto1 A P,<15W 17.1 18 18.9 \%

Vi=21t033V
AVo*  |Line Regultion Vi=21t33V T;=25°C 360 mV
Vi=24t030V Tj=25°C 180 mV
AV,*  |Load Regulation lo=5t01500mA T;=25°C 360 mV
lo=250t0750mA T;=25°C 180 mV
la  |Quiescent Cument Tj=25°C 8 mA
Alg  |Quiescent Cumrent Change lo =5to 1000 mA 0.5 mA
Alg  |Quiescent Current Change Vi=21t033V 1 mA
AV, |OutputVoltage Drift lo =5 mA -1 mV/°C
AT
eN  |OutputNoise Vokage B = 10Hzto 100KHz T)=25°C 110 uv
SVR |Supply Voltage Rejection Vi=22t032V  f=120Hz 53 dB
Vq  |Dropout Vokage lb=1A  Tj=25°C 2 \Y
Ro  |OutputResistance f=1KHz 22 mQ
lse Short Circuit Current Vi=385V. T;=25°C 200 mA
Iscp | Short Circuit Peak Curment Tj=25°C 2.1 A

ELECTRICAL CHARACTERISTICS FOR L7820C (refer to the test circuits, Tj=0t0125°C, Vi =28V,

lo =500 mA, Ci = 0.33 uF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 19.2 20 20.8 Vv
Vo Output Voltage lo=8mAto 1A P,<15W 19 20 21 \%

Vi=23to35V
AVo*  [Line Regultion Vi=225t035V T;=25°C 400 mV
Vi=26t032V T;=25°C 200 mV
AVo*  |Load Reguiation lo=5t01500mA Tj=25°C 400 mV
lo=250t0750mA T;=25°C 200 mV
la  |Quiescent Current Tj=25°C 8 mA
Alg  |Quiescent Current Change lo =5t0 1000 mA 0:5 7= mA
Alg | Quiescent Cument Change Vi=23t035V 1 mA
AV, |Output Voltage Drift o=5mA -1 mV/°C
AT
eN | OutputNoise Vokage B =10Hzto 100KHz T;=25°C 150 uv
SVR  |Supply Voltage Rejection Vi=24t035V  f=120Hz 52 dB
Vg Dropout Vokage lb=1A Ty =25°C 2 \%
Ro Output Resistance f=1KHz 24 mQ
Isc  |Short Circuit Current Vi=35V  T;=25°C 180 mA
lscp | Short Circuit Peak Current Tj=25°C 2.1 A

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.
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L7800

ELECTRICAL CHARACTERISTICS FOR L7824C (refer to the test circuits, Tj = 0 to 125 °C, V; = 33V,

lo =500 mA, Ci = 0.33 uF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |OutputVoltage Tj=25°C 23 24 25 \
Vo Output Voltage lo=5mAto1 A Po<i15W 22.8 24 252 \Y%

Vi=27t038V
AVo* |Line Regubtion Vi=27t038V Tj=25°C 480 mV
Vi=30to36V T;=25°C 240 mV
AV,*  |Load Regutation lb=5to 1500mA T;=25°C 480 mV
lb=25010750mA T;=25°C 240 mV
la  |Quiescent Cument Tj=25°C 8 mA
Alg  |Quisscent Current Change lo =5to 1000 mA 0.5 mA
Alg  |Quiescent Current Change Vi=27t038V 1 mA
AV, |Output Voltage Drift lo=5mA -1.5 mV/°C
AT
eN Output Noise Vokage B = 10Hzto 100KHz T;=25°C 170 nV
SVR |Supply Vokage Rejection Vi=28t038V  f=120Hz 50 dB
V4 Dropout Vokage lb=1A Tj=25°C 2 \Y%
Ro  |OutputResistance f=1KHz 28 mQ
lsc  |Short Circuit Current Vi=35V.  T;=25°C 150 mA
Iscp | Short Circuit Peak Curment Tj=25°C 241 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects must be taken into account
separately. Pulce testing with low duty cycle is used.
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Figure 4 : Dropout Voltage vs. Junction

Temperature.
X L78XX
v ~ ]
2
'\\ F\ .,
18 ——— \\“%l
_— %
1 ] -
NN'—.\
—] OROPOUT CONDITIONS
$25% ot Yy
05
0

7% -% 25 0 23 5 ™ W W T CC)

Figure 6 : Supply Voltage Rejection vs.

Frequency.
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Figure 8 : Output Impedance vs. Frequency.
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Figure 5 : Peak Output Cumrent vs. Input/output
Differential Voltage.
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Figure 7 : Output Voltage vs. Junction
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Figure 10 : Load Transient Response.

Figure 11 : Line Transient Response.
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Figure 12 : Quiescent Current vs. Input
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Figure 13 : Fixed Output Regulator. Figure 14 : Current Regulator.
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NOTE:
1. To specify an output voltage, substitute voltage value for "XX".

2. Although no output capacitor is need for stability, it does

improve translent response.

3. Required if creguiator is locate an appreciable distance from

power supply filter.
16/25

5}




L7800

Figure 15 : Circuit for Increasing Output

Figure 16 : Adjustable Output Regulator
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Figure 17 : 0.5to 10V Regulator.

Figure 18 : High Current Voltage Regulator.
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L7800

Figure 19 : High Output Current with Short
Circuit Protection.

Figure 20 : Tracking Voltage Regulater.
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Figure 21 : Split Power Supply (+ 15V — 1A).
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* Against potential latch-up problems.

Figure 23 : Switching Regulator.

Figure 24 : High Input Voltage Circuit.
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L7800

Figure 25 : High Input Voltage Circuit.

Figure 26 : High Output Voltage Regulator.
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Figure 27 : High Input and Output Voltage.

Figure 28 : Reducing Power Dissipation with

Vo = Vxx + Vz4

Dr opping Resistor.
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Figure 29 : Remote Shutdown.
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Figure 30 : Power AM Modulator (unity voltage

Figure 31 : Adjustable Output Voltage with,

gain, lo < 1A). Temperature Compensation.
«v;0Y L785xx
Yo 3
Y U Lrexx [2—o0% wO\Ay
3 | a1
Modulation ?SCJ
'lazsps i =B it
R S
S-4117(1
Vo =V xx(1 +-g%) +Vae

NOTE: The circuit performs well up to 100KHz

Figure 32 : Light Controllers (Vo min = Vixx + Vgg).

NOTE: Qz is connected as a diode in order to compensate the
variation of the Q1 Vge with the temperature. C allows a slow rise-
time of the Vo
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Figure 33 : Protection against Input Short-circuit
with High Capacitance Loads.
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Application with high capacitance loads and an output voitage
greater than 6 volts need an external diode (see fig. 33) to protect
the deviceagainst input short circuit. In this case the input voltage
falls rapidly while the output voltage decrease slowly. The
capacitance dischrges by means of the Base-Emitter junction of
the series pass transistor in the regulator. If the energy is
sufficently high, the transistor may be destroyed. The extemal
diode by-passes the current from the IC to ground.
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TO-3 (R) MECHANICAL DATA
mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 117 0.460
B 0.96 1.10 0.037 0.043
C 1.70 0.066
D 8.7 0.342
E 20.0 0.787
G 109 0.429
N 16.9 0.665
P 262 1.031
R 3.88 4.09 0.152 0.161
U 39.50 1.555
\Y 30.10 1.185
X A D
G _C
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N7 -
/-'""‘-\ Sl
/—-\ \ﬁ___.__
N i
i A o @
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& B
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L7800

TO-220 MECHANICAL DATA
DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 4.40 4.60 0.173 0.181
C 1.23 1.32 0.048 0.051
D 2.40 2.72 0.094 0.107
D1 1.27 0.050
E 0.49 0.70 0.019 0.027
F 0.61 0.88 0.024 0.034
F1 1.14 1.70 0.044 0.067
F2 1.14 1.70 0.044 0.067
G 4.95 5.1 0.194 0.203
G1 2.4 2.7 0.094 0.106
H2 10.0 10.40 0.393 0.409
L2 16.4 0.645
L4 13.0 14.0 0.511 0.551
L5 2.65 2.95 0.104 0.116
L6 15.25 15.75 0.600 0.620
L7 6.2 6.6 0.244 0.260
L9 8.5 3.93 0.137 0.154
DIA. B.75 3.85 0.147 0.151
w
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-~ V) 47 |
B i
\ D =il x
Dia. oy 5
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L5 i e
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L7800

TO-220FP MECHANICAL DATA
DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 4.4 4.6 0.173 0.181
B 25 27 0.098 0.106
D 2.5 2.75 0.098 0.108
E 0.45 0.7 0.017 0.027
F 0.75 1 0.030 0.039
F1 1:15 1.7 0.045 0.067
F2 1:45 3 74 0.045 0.067
G 495 52 0.195 0.204
G1 24 vAY4 0.094 0.106
H 10 104 0.393 0.409
L2 16 0.630
L3 28.6 30.6 1.126 1.204
L4 9.8 10.6 0.385 0.417
L6 15.9 16.4 0.626 0.645
L7 9 9.3 0.354 0.366
%] 3 32 0.118 0.126
8
- - g vl G
A §
L3 )
L6 & h
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vl
w
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il § 5]
--------------------------------------------------- S 0]
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w
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TO-263 (DZPAK) MECHANICAL DATA
mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 4.4 46 0.173 0.181
A1 2.49 2.69 0.098 0.106
B 0.7 0.93 0.027 0.036
B2 1.14 1.7 0.044 0.067
¢ 0.45 0.6 0.017 0.023
c2 1.23 1.36 0.048 0.053
D 8.95 9.35 0.352 0.368
E 10 10.4 0.393 0.409
G 4.88 5.28 0.192 0.208
L 15 15.85 0.590 0.624
L2 1.27 1.4 0.050 0.055
L3 1.4 1.75 0.055 0.068
¥ N7 !
/] A 7] .
{ _\_-}-f:J |
: Q\ . ' CHY
i MR "N X b
P @ o~
6) DETAIL"A” <
DETAIL”A” e
Al
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£ Sl
i
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@ MOTOROLA

Three-Terminal Adjustable
Output Positive Voltage
Regulator

The LM317 is an adjustable 3—terminal positive voltage regulator capable
of supplying in excess of 1.5 A over an output voltage range of 1.2 V to 37 V.
This voltage regulator is exceptionally easy to use and requires only two
external resistors to set the output voltage. Further, it employs internal
current limiting, thermal shutdown and safe area compensation, making it
essentially blow—out proof.

The LM317 serves a wide variety of applications including local, on card
regulation. This device can also be used to make a programmable output
regulator, or by connecting a fixed resistor between the adjustment and
output, the LM317 can be used as a precision current regulator.

e Qutput Current in Excess of 1.5 A

Output Adjustable between 1.2V and 37 V

Internal Thermal Overload Protection

Internal Short Circuit Current Limiting Constant with Temperature
Output Transistor Safe—Area Compensation

Floating Operation for High Voltage Applications

Available in Surface Mount D2PAK, and Standard 3-Lead Transistor
Package

e Eliminates Stocking many Fixed Voltages

Standard Application

Vin Vout

00—} LM317 O

Ry

240

'Adil Adjust :
Cin* L - Co*
01pF T T 10pF
Ry

e}

=

* Cin is required if regulator is located an appreciable distance from power supply filter.
** Cp is not needed for stability, however, it does improve transient response.

Ry
Vour = 125V (1452 ) + gy

Since 'Adj is controlied to less than 100 pA, the eror associated with this term is
negligible in most applications.

Order this document by LM317/D

LM317

THREE-TERMINAL
ADJUSTABLE POSITIVE
VOLTAGE REGULATOR

SEMICONDUCTOR
TECHNICAL DATA

T SUFFIX
PLASTIC PACKAGE
CASE 221A

Heatsink surface
connected to Pin 2.

Pin 1. Adjust
2. Vout
3. Vin

D2T SUFFIX
PLASTIC PACKAGE
CASE 936
(D2PAK)

Heatsink surface (shown as terminal 4 in
case outfine drawing) is connected to Pin 2.

ORDERING INFORMATION

Operating
Device Temperature Range Package
LM317BD2T Surface Mount
Ty =-40°to +125°C
LM317BT Insertion Mount
LM317D2T Surface Mount
Ty =0°¢to+125°C
LM317T Insertion Mount

© Motorola, Inc. 1996

Rev 1




LM317

MAXIMUM RATINGS

Rating Symbol Value Unit
Input—Output Voltage Differential Vi—Vo 40 Vdc
Power Dissipation
Case 221A
Ta = +25°C Pp Interally Limited w
Thermal Resistance, Junction-to-Ambient 8JA 65 °C/wW
Themmal Resistance, Junction—to—-Case 84¢c 5.0 °C/W
Case 936 (D2PAK)
TA =+25°C Pp Internally Limited w
Thermal Resistance, Junction—to-Ambient 6JA 70 °C/W
Thermal Resistance, Junction-to-Case 0Jc 5.0 °C/W
Operating Junction Temperature Range Ty —40to +125 °C
Storage Temperature Range Tstg —65to +150 °C

ELECTRICAL CHARACTERISTICS (V|-Vp =50 V;Ig =0.5 A for D2T and T packages; T = Tigw to Thigh [Note 1]; Imax and Pmax

[Note 2J; unless otherwise noted.)

Characteristics Figure Symbol Min Typ Max Unit
Line Regulation (Note 3), Ta = +25°C, 3.0 V< V|-Vg <40V 1 Regline - 0.01 0.04 %N
Load Regulation (Note 3), Ta = +25°C, 10 mA <10 < Imax 2 Regioad
Vp<5.0V - 5.0 25 mV
Voz25.0V - 0.1 0:5 % Vo
Thermal Regulation, Ta = +25°C (Note 6), 20 ms Pulse Regtherm - 0.03 0.07 % VoW
Adjustment Pin Current 3 | Adj - 50 100 HA
Adjustment Pin Current Change, 2.5V < V|-V <40V, 1,2 Aladj -2 0.2 5.0 pA
10 mA <1< Imax. PD S Pmax _
Reference Voltage, 3.0 V<V|I-Vo <40V, 3 Vief 1.2 1.25 13 \
10mA < |O < 'max, PD = Pmax
Line Regulation (Note 3), 3.0 V <V|-Vp <40 V 1 Regline - 0.02 0.07 %V
Load Regulation (Note 3), 10 mA <10 < max 2 Regioad
Vos<560V - 20 70 mv
Vo250V - 0.3 18 % Vo
Temperature Stability (Tiow < Ty < Thigh) 3 Ts - 07 - % Vo
Minimum Load Current to Maintain Regulation (Vi—Vg = 40 V) 3 ILmin - 33 10 mA
Maximum Output Current 3 Imax A
VI-Vo £ 15V, Pp < Ppay T Package 1.5 2.2 -
VI-Vo =40 V, Pp S Pmax. Ta = +25°C, T Package 0.15 0.4 -
RMS Noise, % of Vo, Ta = +25°C, 10 Hz <f < 10 kHz N - 0.003 - % Vo
Ripple Rejection, Vo = 10 V, f = 120 Hz (Note 4) 4 RR dB
Without Cagj - 65 -
CAdj =10 66 80 -
Long-Term Stability, T = Thign (Note 5), Ta = +25°C for 3 S - 0.3 1.0 %(1.0 k
Endpoint Measurements Hrs.
Thermal Resistance Junction to Case, T Package Rgyc - 5.0 - °C/W

NOTES: 1. Tioy 10 Thigh = 0° 10 +125°C, for LM317T, D2T.  Tion 0 Thigh = ~40° to +125°C, for LM317BT, BD2T.

2. lmax = 1.5 A, Pray =20 W

3. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately.

Pulse testing with low duty cycle is used.

4. Cagj. when used, is connected between the adjustment pin and ground.
S. Since Long-Term Stability cannot be measured on each device before shipment, this spedification is an engineering estimate of average stability

from lot to lot.

6. Power dissipation within an IC voltage regulator produces a temperature gradient on the die, affecting individual IC components on the die. These
effects can be minimized by proper integrated circuit design and layout techniques. Thermal Regulation is the effect of these temperature gradients
on the output voltage and is expressed in percentage of output change per watt of power change in a specified time.

MOTOROLA ANALOG IC DEVICE DATA
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LM317

Representative Schematic Diagram

" s - +—O Vin
31 310 230 120
6.3V
i Al Py
-
VA  d
200 13k
125k 12,410 i
6.3V
105
A63v %
§ 190 3.6k§5.8k§ 110§ 5‘1k§ % 40
1 [
% 0.1
b O Vout
O Adjust
This device contains 29 active transistors.
Figure 1. Line Regulation and Alagj/Line Test Circuit
vee
o el : : Vor~Voul i N B
I"I . n IH Line Regulation (%/V) = VI X 10 I l OH
T Vs Vo § 7 Voo
Vin Vout
O LM317 O g 4 O
* Pulse testing required. O Adjust
1% Duty Cycle Ry $ 240 -
" N 0/
is suggested. A% A @ 1% Co 1.0pF § RL
Ry o
1%
- 6 —0
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LM317

Figure 2. Load Regulation and Alpdj/Load Test Circuit

Vi Vin Vout
o O M317  ——o——{ I 0
—L[— - - Vo (min Load)
- - - Vo (max Load)
(max Load)
Q Adjust Ry %5/0 i ? RL
: 5 | I (min Load)
Cin 7= 0.4 4F @ Com= 1.0uF -——K
* Pulse testing required.
Ry 1% Duty Cycle is suggested.
1%
o)
L
_ B : Vo (min Load) - Vg (max Lead)
Load Regulation (mV) = Vg (min Load) -V (max Load) Load Regulation (% Vo) = Vo (Filh Load)
Figure 3. Standard Test Circulit
el M3 Oo— @
O Adi
“ R 240
Vi 13 1% R
ot
Cn = 04 4F Co TR 1.0pF QO
Ro
1%
* Pulse testing required. e To Calculate R: Vgt = ISET R + 1250V
1% Duty Cycle is suggested. Assume IgeT = 525 mA
Figure 4. Ripple Rejection Test Circuit I
24V- - -%
Vin Vout
L o o LM317 —0O < ‘
f=120Hz
240 24
Adjust R1 2 fo 1N4002 RL Vout= 10V
+
Cin 1~ 0.1pF Co :L 1.0 uF Q(D
165K Sl
R2 S 19 Adj T~ 10uF
!
L

* D4 Discharges CAdj if output is shorted to Ground.

MOTOROLA ANALOG IC DEVICE DATA



Figure 5. Load Regulation

£ 04
w
S
Z 02
I
a9 IL=05A
Q Tt
= 02 B e e
e} IL=15A
; 04 N
& Vip=15V
= 08 Vout=10V
508
=2
<10
50 =25 0 25 50 75 100 125 150
T, JUNCTION TEMPERATURE (°C)
Figure 7. Adjustment Pin Current
ERR)
—
& 65
[
5
3 6
=z
: o s
50
g
D145 A
=
< w0 iz
T
=
35
50 -25 0 25 5 75 100 125 150
T, JUNCTION TEMPERATURE (°C)
Figure 8. Temperature Stability
1.26
=
& 125
<Lt T —
5 ’/ \\
4 B
S 124
w
o
e
w
S
[
=
1.22
-5 25 0 25 5 75 100 125 150

T, JUNCTION TEMPERATURE (°C)

Vin=Vout, INPUT-OUTPUT VOLTAGE

LM317

DIFFERENTIAL (Vdc) I out, OUTPUT CURRENT (A)

IB, QUIESCENT CURRENT (mA)

Figure 6. Current Limit

40
3.0
L Ty=25°C
2.0 [} =x R\
[i 380 \‘}\
L - ‘\
10 ‘I / B 0ek
=g [55°C T
]'I \ T~
/ B
0
0 10 20 30 40
ViVout, INPUT-OUTPUT VOLTAGE DIFFERENTIAL (Vdc)
Figure 8. Dropout Voltage
3.0
AVt = 100 mV
- fL=15A
25
\
\‘\ ]
10A
20 ‘\‘t
Lar} 2 ol ) M
— 500 mA
1.5 \\‘:\‘\ \\l
o e
200 mA
20 mA
10 [~y
S0 25 0 25 5 75 100 125 150
T, JUNCTION TEMPERATURE (°C)
Figure 10. Minimum Operating Current
5.0
s =
Ty=-55°C
4.0 v
35 / +25°C
; L .
- 1= +sc
e
25
2.0
1.5 = .f’
=
0.5
0
0 10 20 30 40

Vin—Vout. INPUT-OUTPUT VOLTAGE DIFFERENTIAL (Vdc)
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Figure 12. Ripple Rejection versus

Figure 11. Ripple Rejection versus Output Voltage Output Current
100 T
= Chdj= 1047 120
@ g I @
% N~ l = 10
T S & L e, A
u w = M= Without Cagi
5 = g L Adj
g " =
= Vin—Vout =5V Z 4Ly =15y
& I_=500mA & n~
x 2 o o Vout=10V
f=120Hz e 9 L f= 120 Hz
Ty=25°C Ty= 25
0 I l 0 (S N
0 50 10 15 20 25 30 35 0.01 0.1 1.0 10
Vout, OUTPUT VOLTAGE (V) Io. OUTPUT CURRENT (A)
Figure 13. Ripple Rejection versus Frequency Figure 14. Output Impedance
100 1028 =0 LN s
= , A —
g 8 Vo IL =500 mA ] ) Vip=15V 2]
3 / N w3 T =— WYY =
| = out = 1 =500 mA = =
G /// \\ Ty=25°C % Ty=25°C = ¢ Z
& L S I 5 S S B« M —
w — —_— t $
a4 \ 2 Without Cag = >
= =
e 5 T T
g 2 A S 102 R .
SN Cag= 10uF Lo S 2= Cpgj= 10uF
Without Cagj = ‘i 1:
0 I 1
10 100 10k 10k 100k 10M 10M 10 100 1.0k 10k 100k 1.0M
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
§ Figure 15. Line Transient Response <) Figure 16. Load Transient Response
= = s
590 3.0
o = -2
5= 15 55 2o | | A
<8 5 CL=10pF; Y
=010 CL=1.0pF; O & Ol G0 g =
3] = Adj= 10 p A\
=205 TAN Cagj =10 uF Zw O
g 0 + 3 g =10 y
~ o5 / S 20 ol Mo e
N 74 oK L0 ma
=10 IL= 50 mA s Without Cag: B
5 6-15 Ty=25°C v =0 15 ) Ty=25°C
=9 d Without Cagj 2 <
zZZ 10$ | Q= /
co Vi S / \
> w 05 in —tc 05 L
< % . =5 0 \
§ 0 10 20 % 40 F 0 10 20 30 40
t, TIME (us) t, TIME (us)
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LM317
APPLICATIONS INFORMATION

Basic Circuit Operation

The LM317 is a 3—terminal floating regulator. In operation,
the LM317 develops and maintains a nominal 125 V
reference (Vref) between its output and adjustment terminals.
This reference voltage is converted to a programming current
(IPROG) by R1 (see Figure 17), and this constant currentflows
through R2 to ground.

The regulated output voltage is given by:

R
NS 2
Vout a8 vref (1 +R1> A lAdj R2

Since the current from the adjustment terminal (Iadj)
represents an error term in the equation, the LM317 was
designed to control IAdj to less than 100 pA and keep it
constant. To do this, all quiescent operating current is
returned to the output terminal. This imposes the requirement
for a minimum load current. If the load current is less than this
minimum, the output voltage will rise.

Since the LM317 is a floating regulator, it is only the
voltage differential across the circuit which is important to
performance, and operation at high voltages with respect to
ground is possible.

Figure 17. Basic Circuit Configuration

Vin

o—

LM317 O Vout

Adjust

) Vout
Vref = 1.25 V Typical

Load Regulation

The LM317 is capable of providing extremely good load
regulation, but a few precautions are needed to obtain
maximum performance. For best performance, the
programming resistor (R1) should be connected as close to
the regulator as possible to minimize line drops which
effectively appear in series with the reference, thereby
degrading regulation. The ground end of Ro can be returned
near the load ground to provide remote ground sensing and
improve load regulation.

External Capacitors

A 0.1 pF disc or 1.0 pF tantalum input bypass capacitor
(Cin) is recommended to reduce the sensitivity to input line
impedance.

The adjustment terminal may be bypassed to ground to
improve ripple rejection. This capacitor (CAdj) prevents ripple
from being amplified as the output voltage is increased. A
10 uF capacitor should improve ripple rejection about 15 dB
at 120 Hz in a 10 V application.

Although the LM317 is stable with no output capacitance,
like any feedback circuit, certain values of external
capacitance can cause excessive ringing. An output
capacitance (Co) in the form of a 1.0 uF tantalum or 25 pF
aluminum electrolytic capacitor on the output swamps this
effect and insures stability.

Protection Diodes

When external capacitors are used with any IC regulator it
is sometimes necessary to add protection diodes to prevent
the capacitors from discharging through low current points
into the regulator.

Figure 18 shows the LM317 with the recommended
protection diodes for output voltages in excess of 25 V or high
capacitance values (Cq > 25 uF, Cadj > 10 uF). Diode D1
prevents Co from discharging thru the IC during an input
short circuit. Diode Dg protects against capacitor CAdj
discharging through the IC during an output short circuit. The
combination of diodes D4 and D2 prevents Cadj from
discharging through the IC during an input short circuit.

Figure 18. Voltage Regulator with Protection Diodes

D1
————
1N4002
Vin Vout
? LM317
Cin T

Adjust

Figure 19. D2PAK Thermal Resistance and Maximum
Power Dissipation versus P.C.B. Copper Length

80 0 B e 35 o
w PD{max) for Ta = +50°C g
(] Free Air 30 £
=
<C
E og :\\\ Mounted L5 L+ &
é © g , Vertically 1L 200z Copper ||, 5 =
= < H
& Z % Nt Minimum (5o E
£ 5 0 Ny SiePad =
<3 £ Z
D S 40 P~ 1.5 %
JA (=
o
’ | B
0 5.0 10 15 20 25 30

L, LENGTH OF COPPER (mm)
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Figure 20. “Laboratory” Power Supply with Adjustable Current Limit and Output Voltage

Dg*
-+
1N4002
V. Vi V. lout
Viy LM317 aulf Rsc 2 1 e out 2 B
2Vi040V | Viny (1) @ .
0.1pF < 2 D5 1.0pF
Adi D4 IN4001 Tantalum
1o 1N4001
= — + =
Curent 10K 50k Voltage 10 pF
Limit 001 Adjust I
Adjust 1N4001 =
Q =
Diodes D1 and D and transistor Qo are added to L 3 - OutputRange: 0<Vp<25V
allow adjustment of output voltage to 0 V. Dy 0<lp<15A
*D M durt i ircuit. )
6 protects both LM317's during an input short circu oV o IN4DO1
2N5640
-10V

Figure 21. Adjustable Current Limiter

B\ A

Dq
1N4001

+25V Vout Ry
O—1 LM317 [—O—VWA—e—0 gyt
Viﬂ 125
4
Adjust
R2§
100

* To provide current limiting of Iy to the system
ground, the source of the FET must be tied to a
negative vottage below - 125 V.

Vi V,
Ry = i el Ro< Wref”
l0max * Ipss Ibps
Vo <BVpgg+1.25V + Vgs,

fLmin-Ipss <lp < 1.5A.
Asshown 0<lg < 1.0A.

2 Y55

D2
1N4001

2N5640

Figure 23. Slow Tum—-On Regulator

Vin
o—

Figure 22. 5.0 V Electronic Shutdown Regulator

D¢*

lad
T
1N4002
Vin
LM317 . ©

Adjust

L
Control

720

4 Minimum Vot = 1.25V

“ D1 protects the device during an input short circuit.

Figure 24. Current Regulator

l
Vin Vout Ry ot
O LM317 O O

Adjust <£ e

Eie) o
out Ry Adj
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OUTLINE DIMENSIONS
T SUFFIX
PLASTIC PACKAGE
CASE 221A-06
ISSUEY
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1962.
SEATNG 2. CONTROLLING DIMENSION: INCH.
= 3. DIMZ DEFINES A ZONE WHERE ALL BODY AND
—i R e F —»{C LEAD IRREGULARITIES ARE ALLOWED.
L / iy .5 i S
. INCHES WILLIMETERS
ol T ) owd | MIN | MAX | MW | MAX
T 4 A_| 0570 | 0.620 | 1448 | 15.75
Q ] A - B_| 0380 | 0405 | 966 | 1028
C_| 0160 | 0.190 | 407 | 482
l l 123 l u D | 0025 | 0035 | 064 | 088
{ F_|0.142 | 0147 | 361 | 373
H ! -T G| 0085 [ 0105 | 242 | 266
r H_[0.110 | 0.155 | 280 | 393
K J | 0018 | 0025 | 048 | 064
2= K 10500 [ 0562 | 1270 [ 1427
L | 0045 | 0060 | 115 | 152
N_| 0190 | 0210 | 483 | 533
L = Q_| 0100 | 0120 | 254 | 304
. R R_| 0080 | 0110 | 204 | 279
Y] = J S | 0045 | 0055 | 115 | 139
T {0235 | 0255 | 597 | 647
G < U _[0000 005 | 000 127
« D v |00V & | 115 | —
I 2 - lo0s0] - | 204
N je—o
D2T SUFFIX
PLASTIC PACKAGE
CASE 936-03
(D2PAK)
ISSUE B
OPTIONAL NOTES:
CHAMFER RMINAL 4 1 DIMENSIONING AND TOLERANCING PER ANSI

E— |

ik
K
R
A\
J LN
i
D—> |
([ 00100.254® 1]

3

—u—s]

ft— < ———a]

[E N O X}

Y14.5M, 1982,

CONTROLLING DIMENSION: INCH.

TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
AANDK.

DIMENSIONS U AND V ESTABLISH A MINIMUM
MOUNTING SURFACE FOR TERMINAL 4.
DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED

0.025 (0.635) MAXIMUM.

INCHES MILLIMETERS
| : i | D[ MIN | MAX | MmN | MAX
! l 5 038 Jfose | cac | oar

¥ : 9. &
| L{J ‘ C | 0170 | 0180 | 4318 | 4572

D | 002 | 0036 | 0660 | 0.914
E | 0045 | 0055 | 1143 | 1.397 |
£ 0051 REF 1295 REF
G | 0100BSC 254085
0539 | 0679 [13691 [14.707
J 0.125 MAX 3175 MAX
K 0,050 REF 1270 REF
L | 0000 ] 0010 | 0000 | 0254
M | 0088 | 0,102 | 2235 | 2501 |
N | 0018 | 0026 | 0457 | 0.660
P | 0058 | 0078 | 1473 | 1.981
R 5°REF 5°REF
S 0.116 REF 2.946 REF
u 0.200 MIN 5.080 MIN
Vv 0.250 MIN 6.350 MIN
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1 T Pericom fechnalogy lac.

Data Sheet

PT8A977P/97TW/978P/9T8LW
5-Function Remote Controller

i i

Features

« PT8A977P/977W waorks as encoder and
PT8A978P/978LW works as decoder

» Five pins for five control functions

« Operating power-supply voltage: 2.5V to 5.0V
(977P, 977W, 978P), 2.0V to 5.0V (978LW)

* Auto-power-off if no press on any button in 8s or
continuously press on any button over 4 minues

e Press on any button as wake up (977P, 977W)

¢ Manual-power-oft with QFF button

* One output pin used for external power control (977P,
977W)

*  On-chip oscillator with an extemal resistor

¢ On-chip reversing amplifiers (978P, 978LW)

e Low operating current

¢ Few external components needed

e Package: 14-pin DIP, 14-pin SOIC, 16-pin DIP
and 16-pin SOIC

Ordering Information

Part No. Package
PT8A977P 14-pin DIP
PT8A9TTW 14-pin SOIC
PT8A978P 16-pin DIP

PT8A978LW 16-pin SOIC

General Description

The PTA977P (or 977W) and PT8A978P (or 978LW)
provide a complete control functions to the remote-
controlled toy. The PT8A977P/977W has five input
pins corresponding with the five function buttons i.e,
forward, backward, rightward, leftward and turbo. The
encoding circuit in the PT8A977P/977W sends digital
codes to the two output pins SO and SC. The digital
codes correspond to the definite function buttons or
their combinations. The SO and SC outputs are used

in wireless and infra-red applications respectively.

The PT8A978P (or 978LW) has five output pins
corresponding with the five actions. The received
signals are amplified by the three-stage amplifier, and
then the appropriate amplified signals are sampled,
fault-tolerantly checked and decoded to control the

actions of the remote-controlled toy.

There is an internal oscillator in the PT8A977P/97TW
and 978P/9T8LW respectively. By adding an external
resistor conveniently, the oscillator will be
constructed. The oscillator frequency can be adjusted
by the external resistor. The relative error between
the frequencies of the two on-chip oscittators in the
PT8A977P/97TW and PT8A978P/978LW must be
less than +25%.

The auto-power-off function is achieved by an internal
counter. The PC output is used to control on/off state
of the external power supply. Pressing OFF button
can also shut down the power supply. Press on any

function button will wake up the chip promptly.

PT0074(10/01)

Ver:1



Data Sheet

]- PT8A977P/9TTW/978P/9T8LW
[ Pericom fechaology tic. S-Function Remote Controller
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Block Diagram
Block Diagram of 977P/977W
*6?1?
OSCI ——= Oscillator | Timing _ | 4 Minutes
| Generator 7| Counter PC
OSCO =——
Right —— Y
iﬁ Input 5| Encoding »| Output =0
Turbo —>» Circuit Circuit Circuit SC
Forward ——
Backward ——»
Block Diagram of 978P/978L.W
0SCI —] [~ '
Oscillator p-| Timing Latch P e
Generator ———> [ eft
0SCO <—— 0 s
] 090 I T ok ATl
Circuit
\ —> Forward
Signal Sample & Decodi i Sy
SI —~Amp Fault-Tolerant RO 5 A
Check
4
vl —»%——» vol
Control [<—— LD
vI2 —»%——» Vo2 Logic . |«—— Rp
Pin Configuration
PT8A977P/97TW PT8A978P/978LW
14-Pin DIP/14-Pin SOIC 16-Pin DIP/16-pin SOIC
Rign Q1 — 14 Lo vood1 7 16 vi
Test O 2 130 OFF GND g 2 150 vol
GND ( 3 12 0 OSCI St 43 14 1 VIl
Backward (] 4 111 0sCo 0SCI ¢ 4 & i
Forward { S 101 PC 0SCo g 5 12 I Tur
Turbo { 6 9:NV. Right {4 6 11 1 Forward
sef7 8 1 SO Left 0 7 10 I Backward
RD (8 90D
Top View
S
PT0074(10/01)
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Data Sheet

PT8A977P/977W/978P/978LW
S5-Function Remote Controller
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Pin Description
Pin Description of 977P/977W

Pin No. Pin Name Description
1 m With Pull-up resistor, rightward function selected if this pin connected to GND.
2 Test With Pull-up resistor, this pin is used for testing mode.
3 GND Negative power supply
4 Backward With Pull-up resistor, backward function selected if this pin connected to GND.
5 Forward With Pull-up resistor, forward function selected if this pin connected to GND..
6 Turbo With Pull-up resistor, turbo function selected if this pin connected to GND.
7 SC Output pin of the encoding signal with carrier frequency
8 SO Output pin of the encoding signal without carrier frequency
9 V_ Positive power supply
10 PG Power control output pin
11 0SCO Oscillator output pin
12 OSCI Oscillator input pin
13 OFT With Pull-up resistor, this pin is used to shut down the external power supply.
14 Left

Pin Description of 978P/978LW

With Pull-up resistor, leftward function selected if this pin connected to GND.

Pin No. Pin Name Description
1 vO2 Qutput pin for the amplifier 2
2 GND Negative power supply
3 SI Input pin of the encoding signal
4 0SCI Oscillator input pin
S 0OSCO Oscillator output pin
6 Right Rightward output pin
7 Left Leftward output pin
8 RD With Pull-up resistor, rightward function disabled if this pin connected to GND.
9 LD With Pull-up resistor, leftward function disabled if this pin connected to GND.
10 Backward Backward output pin
11 Forward Forward output pin
12 Turbo Turbo output pin i
13 V. Positive power supply
14 V11 Input pin for the amplifier 1
15 VOl Output pin for the amplifier 1
16 VI2 Input pin for the amplifier 2
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Data Sheet

PT PT8A977P/977W/978P/978LW
Pericom Techaalogy Fr. 5-Function Remote Controller
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Code Format

(W1 is used for function codes, W2 for start codes)

[ s e |

i
R e Pt e e |
W1 WiI: I[kHz 50% Duty Cycle Typical

i

5

w2

W2: 500Hz 75% Duty Cycle Typical

| -

<
<

Word Format

NV /a1 0 B VZ oAl AR~ g 6 S <J\\ [

Start Code: 4W2 ‘|4 Function Code: n ~ W1
< >

I Word

A

Encoding and Decoding Timing
W2, W2, W2, W2, (m)xW1, W2, W2, W2, W2, (n)x W1, W2, W2, W2, W2, (mxW1, W2, W2, W2, W2, (a)xW1,

Press Any Button l
on PT8A977P/977TW l
Encoding Output
from PT8A977P/977W l [ — _{ ‘ I 1 2}' R | l 14} 15
Ist word 2nd worc{ last word

-

<

Function Codes

pay
Ll R

o]
-
o
)
o)
o
[¢}
wi

o

1
I
1
Decoding Output ;
trom PT8A978P (or |
978LW) q:* e

9ms 9ms
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Data Sheet

PT8A977P/97TW/978P/97SLW
P T Pericom fechaalogy fac. S-Function Remote Controller
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Encoding Input and Decoding Result

Number of Function Codes (n) W1 Decoding Results
4 End Code
10 Forward (Pulse)
16 Forward (High level)
22 Turbo
28 Forward (High level) & Left
34 Forward (High level) & Right
40 Backward
46 Backward & Right
52 Backward & Left
58 Left
64 Right

PC Output Timing of 977P/977W

Vee | Yo

OFF _] m_l OFF m

PC l l PC
e

8s £8s
Note: Pins 1, 4, 5, 6 and 14 are High.

il

Vce

Press Function buttons I l l l l I l U

e NN #al | il /| o
NGO RT A

8s 8s 4 Minutes

PT0074(10/01) 5 Ver: |



P T Pericom Fechnology fc.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested)

Data Sheet

PT8A977P/97TW/978P/9T78LW
5-Function Remote Controller

Storage Temperature ..
Ambient Temperature with Power Applied
Supply Voltage to Ground Potential (Inputs & V. Only) ... -0.5 to +6.0V
Supply Voltage to Ground Potential (Outputs & D/O Only) -0.5 to +6.0V
DC Input VOMAZE «...eoveeeeieee e -0.5t0 +6.0V
DC Output Current

Power Dissipation

-25°C to +85°C

Note:

Stresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the
device. This is a stress rating only and functional
operation of the device at these or any other condi-
tions above those indicated in the operational sec-
tions of this specification is not implied. Exposure
to absolute maximum rating conditions for ex-
tended periods may affect reliability.

DC Electrical Charateristics

DC Electrical Charateristics of 977P/977W

Parameters Description Test Condition Min. Type Max. Units
Ve Operating Voltage 2.5 4.0 5.0 v
Icc Supply Current Output unloaded 100 uA
Ist8 Stand-by Current OFF State 5 uA
Vi Input Low Voltage Guaranteed Logic LOW level 0.8 \%
Viu Input High Voltage Guaranteed Logic HIGH level 3.0 \Y%
I Input Low Current  Pin 1,4,5,6, 13,14 Vn_ =0V, ON state -60 uA
I Input High Current  Pin 1,4, 5, 6, 13, 14 V= 4V, ON state 10 uA
It Input Current Pin 12 V., =0~4V, ON state +10 uA
lor Output Low Current Vour=0.5V 150 uA
lon Output High Current an Lol o domnied; ka1l o
Pin 11 Vour=3.5V -200 - 800 uA
Note: Over the Operating Rating, 0°C £ SIS,V Y
DC Electrical Charateristics of 978P/978LW
Parameters Description 3 Test Condition Min. Type Max Units
Vee Operating Voltage - 978P 2% 4.0 5.0 \%
Operating Voltage - 978LW 2.0 510 v
Icc Supply Current Qutput unloaded 1 mA
Isti Stand-by Current OFF State 10 uA
Vi Input Low Voltage Guaranteed Logic LOW level 0.8 v
Vi Input High Voltage Guaranteed Logic HIGH level 3.0 A%
18 Input Low Current | Pin 3, 8,9 V, =0V, ON state -60 uA
o Input High Current | Pin 3 V., = 4V, ON state 60 uA
Input High Current | Pin 8,9 V,, =4V, ON state 10 uA
I Input Current Pin 14, 16 Vm =0 ~4V, ON state +10 uA
Pin 1,5, 15 Vour=0.5V 200 850 uA
(8 Output Low Current PinG.7, 101112 Vorr—05V ) =T
: Pin 1,5, 15 Vour=3.5V 200 -850 uA
Tou Output High Current Pin6,7,10, 11,12 Voi=35V 500 SA

Note: Over the Operating Rating, 0°C £ T,£70°C, V., .=4V

PT0074(10/01)
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Data Sheet

PT8A977P/97TTW/978P/9T8LW
P T Pericom fechnofogy I S5-Function Remote Controller
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AC Electrical Characteristics

AC Electrical Characteristics of 977P/977TW

Parameters| Description Test Condition Min. Type Max. Units
fosc Oscillator Frequency * Ta=25°C, R =200 kw jlo) B o Kz
f T |Oscillator Frequency Fluctuation - 977P/977W| Ta=25°C, Va=25~5V B kHz
tFUN Cycle Time of Function Code fosc = 1@ to 154 kHz 08 ak ms
tSTA Cycle Time of Start Code fosc = 1@ to 154 kHz 1.6 2 24 ms
fcse Carrier Frequency of SC Pin fosc =1 to 154 kHz 51 64 17 kHz
! Pins 1, 4, 5, 6 and 14 are High. 64 8 9.6 s
toFF Time of Auto-Power-Off **
Any of pins 1,4, 5,6 or 14 is Low. 32 4 4.8 min.

Note: Over the Operating Rating, 0°C £ T, £70°C, V=4V

* The relative error between the frcqucncws ofthe two on-chip oscillators in the PT8A977P (or 977W) and PT8A978P (or
978LW) must be less than £25%.

** When adjust the external oscillator resistor, the auto-power-off time will vary relevantly.

AC Electrical Characteristics of 978P/978LW

Parameters Description : Test Condition Min. Type Max. Units
fosc Oscillator Frequency * Ta=25°C, R =200 kw 1@ 2] ps:! kHz
B Oscillator Frequency Fluctuation - 978P | Ta=25°C, V 2. 5~ 3V 5 kHz
i Oscillator Frequency Fluctuation - 978LW | Ta=25°C, V=2.0 ~ 5V. 0 kHz
Vs SIPin Receive Sensitivity (Ver) Guaranteed Effective Decoding 300 mV
tFUN Cycle Time of Function Code fosc= 128 kHz QB i 15 ms
tsTa Cycle Time of Start Code fosc =128 kHz 1.5 P 25 ms

Note: Over the Operating Rating, 0°C £T, £ 70°C, V=4V

* The relative error between the frcqucncnes of the two on-chip oscillators in the PT8A977P (or 977W) and PT8A978P (or
978LW) must be less than £25%.

PT0074(10/01) 7 Ver:



Dat:

,— PT8A977P/977W/978P
P - Pericon Fechianology I, S5-Function Remote C¢

e
Application Circuits

Typical Application of PT8A977P/977W For Transmit Circuit With 9V Battery

|
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Data Sheet

T PT8A977P/97TW/978P/9T8LW
P Pericoar Techiofogy Ic. S-Function Remote Controller
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Typical Application of PT8A978P/978LW For Receive Circuit With Five Functions

V10
9013

19

I

C18
1000

ol oD
=~ R
&
N s
T= >& o
4= 22
3 &

RD

1K
R22
IK

4 —g Backward  Left

2
1—’\{] ce 3 ol Forward  Right 2
f= I e
°z ..——-{ |t "l o\ L2 Turbo 0SCO 2 T
13 4 e
Vo osci

SI
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Data Sheet

PT8A977P/9TTW/978P/978LW
P T Pericoar Lechaology lac. 5-Function Remote Controller

O

Mechanical Diagram of 14-pin SOIC
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Data Sheet

PT8A97TP/9TTW/9T8P/9TSLW
P T Pericom Fechnalogy fac. S-Function Remote Controller
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Mechanical Diagram of 16-pin SOIC ’
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TWsunsuvedlulnsneuinsames

F_SW BIT P2.0
B_SW BIT P2.1
R_SW BIT P2.2
L_SW BIT P2.3
;*************mm“mmm*mmﬁ,“;wmmm*mmmm*m*m
ORG 0000H
LJMP MAIN
ORG 0003H
LIMP INT_R
ORG 0013H
LIMP INT L
INT_R: CLR EXO0
MOV PL#05H
ACALL DEL
MOV P1,#0FFH
RETI
INT_L: CLR EX1
MOV PLH0AH
ACALL DEL
MOV P1,40FFH
RETI
MAIN: MOV P0,#000000008
MOV PL#11111111B
MOV P2,#11000000B
MOV P3,#11111111B
CLR ITO
CLR IT1

;‘Ewwxvnnnwwunsnnxx nnnnn Tehkkfkfkkk wkkkrkkkkkkrk® B L X E T i

LOOP: JB F_SW,ROTATE_F



JB B_SW,ROTATE_B

JB R_SW,ROTATE R

JB L_SW,ROTATE_L

SIMP LOOP
;*********************************'k***************************************
ROTATE_F: MOV P1#0EH

MOV IE #85H

MOV PO,#9CH

ACALL DELAY_100ms

MOV P0,#36H

ACALL DELAY_100ms

MOV PO,#63H

ACALL DELAY_100ms

MOV P0,#0C9H

ACALL DELAY._ 100ms

MOV P0,#00H

CLR EA

LIMP LOOP
;************************************************************‘k***********
ROTATE_B: JB L_SW,ROTATE_C

MOV P1,407H

MOV IE #85H

MOV P0,#0C9H

ACALL DELAY_100ms

MOV P0,#63H

ACALL DELAY_100ms

MOV P0,#36H

ACALL DELAY_100ms

MOV P0,#9CH

ACALL DELAY_100ms

MOV P0,#00H



CLR EA
LIMP LOOP

B L T R R R R R R T P T L e A e et R e S R S A i i e
o)

ROTATE_R: MOV P1,#0DH
MOV IE,#85H
MOV P0,#90H
ACALL DELAY_100ms
MOV P0,#30H
ACALL DELAY_100ms
MOV P0,#60H
ACALL DELAY_100ms
MOV PO,#0CO0H
ACALL DELAY_100ms
MOV PO,#00H
CLR EA
LIMP LOOP

;*************************************************************************

ROTATE_L: JB B_SW,ROTATE_C

MOV P1,#0BH

MOV IE,#85H

MOV PO, #0CH

ACALL DELAY_100ms
MOV P0,#06H

ACALL DELAY_100ms
MOV P0,#03H

ACALL DELAY_100ms
MOV P0,#09H

ACALL DELAY_100ms

MOV P0,#00H

CLR EA

LIMP LOOP



;*************************************************************************

ROTATE_C:

MOV
LJMP

P1,#03H
LOOP

;*************************************************************************

DELAY_100ms:
DELAY_100ms_1:
DELAY_100ms_2:

DEL:
DELI1_13:
DEL1_12:

DEL1_11:

MOV
MOV
NOP

NOP

DJNZ
DINZ
RET

MOV
MOV
MOV
DINZ
DJINZ

DINZ

END

R7,#100
R6,#0E6H

R6,DELAY_100ms_2

R7,DELAY_100ms_1

R2,#25
R1,#129
RO,#76
RO,DELI1 11
R1,DEL1_12
R2,DEL1_13



1sunsuuey Visual Basic

Private Sub Command1_Click()
Out &H378, &HS5
Text3.Text=0

X=0

Textl.Text=0

y=0

Text4.Text =0

z=0

Text5.Text=0

w=0

End Sub

Private Sub Command2_Click(Index As Integer)
Out &H378, &HE
Call Timerl Timer

End Sub

Private Sub Command3 Click()
Out &H378, &HD
Call Timerl Timer

End Sub

Private Sub Command4 Click()
Out &H378, &H7
Call Timerl_Timer

End Sub



Private Sub Command5_Click()
Out &H378, &HB

Call Timerl Timer

End Sub

Private Sub Command6_Click()
Text1.Text = Hex$(Inp(&H379) And &HF8 Xor &HS0)
End Sub

Private Sub Form_Load()
Call Timerl Timer

Out &H378, &HF

End Sub

Private Sub Timerl Timer()

If Hex$(Inp(&H379) And &HF8 Xor &H80) = 50 Then
Vi e

Text3.Text =y * 4.45

z=(Text3.Text) / 17.8 - 0.45

Textl. Text=z

Elself Hex$(Inp(&H379) And & HF8 Xor & H80) = 8 Then
u = "forward"

Text2.Text=u

Elself Hex$(Inp(&H379) And &HF8 Xor &H80) = 40 Then
Text2.Text = "backward"

ElseIf Hex$(Inp(&H379) And &HF8 Xor & H80) = 10 Then
Text2.Text = "right"

Elself Hex$(Inp(&H379) And &HF8 Xor &H80) = 20 Then
Text2. Text = "left"

Elself Hex$(Inp(&H379) And &HF8 Xor &H80) = 60 Then
Text2.Text = "none"

Elself Hex$(Inp(&H379) And &HF8 Xor &H80) = 28 Then



X=X+1
Text5.Text =X * 4.45

W = (Text5.Text) / 17.8 - 0.45
Text4.Text =w

Elself Hex$(Inp(&H379) And &HFS Xor &HB80) = 18 Then
X=X+1

y=y+1

Text3.Text = X * 4.45

Text5.Text =y * 4.45

w = (Text3.Text) / 17.8 - 0.45
z=(Text5.Text) / 17.8 - 0.45
Text]l.Text=w

Text4.Text =z

End If

End Sub

Addmodule iiofnsiofwe fauLL
#If Win32 Then
'Declare Inp and Out for port I/O
Public Declare Function Inp Lib "inpout32.dil" _
Alias "Inp32" (ByVal PortAddress As Integer) As Integer
Public Declare Sub Out Lib "inpout32.dil"
Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As Integer)
#Else
Declare Function Inp Lib "InpOut.DLL" (ByVal Port%) As Integer
Declare Sub Out Lib "InpOut.DLL" (ByVal Port%, ByVal Value%)
#End If



Addfile Mviunwsiinguls

Global X As Currency
Global y As Currency
Global z As Long
Global w As Long
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