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ABSTRACT

The Control Electric Gate invented to replace the original circuit damaged. The
manufacturer doesn’t supply circuit this version. So buying a new electric door
control units need to buy a new motor for sharing. Motors made the original version
can’t be used. Knowledge about electronic control circuits fabricated using an
electric gate. Can reduce the cost of buying replacement parts from the
manufacturer, which is expensive. And the use of resources to achieve maximum

benefit.

Organizers can do a circuit control an electric door. The four components of
the first part is the DC power supply circuit. Converts AC voltage into DC voltage
output optional. The second part is a control circuit electrical gate function. To
change the status of the electric gate. The third part is the Reed Switch control signal
that Reed Switch detection and finally part is Motor circuit. Separate between low

current and high current power to control the operation of the motor.

Keywords : DC power supply ,The status of the electric gate ,Reed Switch ,Motor
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a1 : http://www.neutron.rmutphysics.com/physicsboard/forum

o o a 2 a ¢d a 2 =
NN 2.10 NMINIUVBINITLILINTTUARUAGULUUUIAVLDDUNATUTAUIN
31 : http://www.neutron.rmutphysics.com/physicsboard/forum
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ndussiumnasen C1 fufulsey C1 sudvhnafulsyednadsdussiuaieiianasou c1 ay
AnlAIINANNTS
Vpe =V, - Vripplze(p-p) (2.2)
Vo Aouseduiadeidfianmsoslvan
Ve Feussiufingeaniivayionivesiiauastsimeidu vp
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Twrsfifnszudlvaruremauasinanvossasildsroznailunisivaves
‘ nszuavihivanluiilesnnddusniiviuenuruduesunaiadsssmieniltiAndr EMF szaoe
Funsidsunlasmesnszug lunsuusnAnduinuaudassunisivavesnseualilvasiiuly
‘ ot uarluthmdnmemeremmilenhnssudlianasetiedg dellussiutouanuaniogd
vlilalonhnseuadafuesiinssualuarnilaloniuunaaviliAsusadunnaseuiiivan RL
Tuvusiifinszualvaruanainiu iWesnnszuatirudsuauiniuionlifndues ]
winfiueainverefoendatusnainiindn EMF 4y A1 EMF azaesdiunisiviavesnssualiiion
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| waziflenszuaitlarinilalondidnanasandngeamasyiiiduususininguiasiniuunasndn
adwiliindn Back EMF $u A Back EMF szmeemuasliinsuuaiiviaruanainiidnanaseting
11
Tumsuansfinaanifverinsnsasaamsnszilenindaumafifiedls aunse
gldnAUefidusiuasnsnsuiien (Percentage of Ripple : %R) Ssiienuilag

%R = E@;teﬂxmo (2.3)
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2.2.4 399335n¥13EAULIIAUAST (Voltage Regulator)
WATINWTLAUUSIFUAD DTN DIZNINUmasT e Wmseliasdn (Unregulator
Power Supply) fiulvan dvihndnalvasditiuluaauazannsasnwnssidlinssinumsi
S - <
1. nanasufonszuaveanilasunlas
) P ' ' o -1 = d v
2. ussuveamnasnlwnsslinem wWasuulawisisuteszasnadume
(ripple)
a o
3. guNive9RTUAYULUAY
Y P v ¢ o wYq 1A | al v =
anuldidygraiiesninnnsdinaversasnsaswuddliiFouwinfing &
nsiasuudastiug asg ludnuusadedygraitubos nszhdifiudssgasiv uasene
Uszqagnanaiia wastiannsathluldenuls wiraddivauilbidasnisanu azidunves
wrastglrunin widndunuidesnmsmuazidonveawasineln el wldmuzuinisly
U vuneiiazdinuily fe Thsessnpawe s ivsuusdyaamlisuseusgiu
Tissuaudeululvinszuanss 100% nsadnsisnpamesaziley 2 dnvaz Ae nsadhs
wuvaynsuiulwanuazuuurnuiuivan lagld@iueslalon nsudames wioled

Aurail regulator [ Ay T [
hifinng % M s regulator
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L

Ui unds ; Uinda I |

HI 1 L U L ﬂ’l 1
NN 2.14 NIIADNATINVITEAULITIAUAIVILUUNN )
31 : http://elecpnt.rmutlac.th
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Wasldus Load Regulation
= W | | | @ | P |
MUNEINDNTIFIUTEWINANMULANGNSTBISIPURNATaLan Winlnandaiainy
2 o o a w oW
AunUiEn uavidelanilAnAnusuniugagadamfannis

Voltage No load—Voltage Full load "

Voltage Full load 100 (24)

%Load Regulation =

2.2.5 2995U997UN15%00 (Short Circuit Protection)
Tuunasaelninseuanssiudndudesiineastestu Wy Jestunissienseuals)
TnAuiuimseseanuuuly wWisldlmeasldsurnudsmeadledeiuluaniidesnisnseuauiniy

]
a e o

fina &aunsoldgunsninareviialurasteaiuil iy ssduend nswudawmes 1usudsnisld

8/

nuituagiuaumnzaluuiazees

2.3 vann13vinnulnnsgwiulaelediues NE555 wazCD4017B
lefies NESS5 duuilaiedynuguadunuuing wu ygia Square Wave |
Fyraiad yana ramp wazasessanan lediues NE555 Hugunsoisesruiifigunsal
Sidansetiadduy agnelu uasiiduiivesonsusnitomuaumsinnu wasldnududnuae
e Feheseniseanuuy wazielunsaedygraiadaiudsng

GND B Vee
Trigger Discharge
Output 6] Threshold

Reset

5] Control

A 2.15 mslFousiumisndngg veslediued NESSS
fian - http://am-tech.lnwshop.com/article/

Tedues CD40178 unnsiiudu (0 Fe 9) Aildyarandrundn Clock (1 14)
uenNisdallen Enable (1 13) 9xnsevhilaadn “0” (Active Low) ua Reset (¥ 15) 920329
fiaedn “1” (Active High) uazliioning Qo - Q, (11324710 156 9 11 M) @i
Suseanmudyaaiiteudiun Clock (17 14)
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4017

output 5 1 [ 16 VDD +3-15V
output 1 2 [] 1115 RESET input
output 0 3 [] 114 CLOCK input
output 2 4 [| 113 ENABLE input
output 6 5 [ 112 +10 output
output 7 6 [ 111  output 9
output 3 7 [ 110 output 4
VSsoV 8 [ 19  output8

At 2.16 msldaushuisuee veslefiued CD40178
flan: http://am-tech.lnwshop.com/article/

nmesazuitldlefiues NESSS Wudidadyyraad Svudvedyaagn
AvualagAIANFUINY 2.7KQ, 4700 wavAuiuuseq 10uF 16V

P =i (% a ¢ | Y Y a w

ievnledilues NESSS uaw leBiues CDA017B wsesauiu axlieasiniadiogy 2.17

2
= a v W

LY 1 i A - = 1 < = £
wonandl Asmumuuulsuale 10KQ DA INNNTDANAIAUTIVRINTTATENS UL

5 Gl
+9Volt
- S
]
1
10
C1
CO40I7BE 3
&
- E—-—
& 11
>
-~ .
GND
y —{11

Al 2.17 frathsasinnszwiu
flan - https://www.eleccircuit.com/led-chaser-by-ic-4017-ic-555/

2.4 Wiondnmauiwed (Proximity sensor)
wiendfiflauwas (Proximity sensor ) fie wuimeinduilannsavianlaghifosdusa
ﬁ’u%umw?ai’mqmauan Tnednuarrssmshauesdnieiundugunuulaguuuunis
Fareluiifio aunuulvdn aunliifh was Fos uas ey dunsieuseiUssamdluly
nutiy drulvglerldiununsindu suns sy wne wazgUsne Seundudresanldion
almaind (Limit Switch) ileswheaumpuasangnslinuuazauilumsasaduiivildsing

gunsniusuavaing Jeanunsaudasunvladsl
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2.4.1 vSondRmyuwesuilawilond (inductive proximity sensor) [Wuduimosiily
nsnduingiidulansvingu iy win, aunuiaa, sgliden (Dudu Tasdusaiivingen anunsed
szasndulavziiinsueution (Mild Steel) 14

duvsznauesdudaiinnondin (Ui 2.18)
1. Jaqulmune (Target)
2. aumimanli (Magnetic Fleld)
3. #i3ou (HOUSING)
4. vpanepadaiawmes (Oscillator Coil)
5. unueslsvi (Ferrous)

— §ll;%l§£\5

& 1 s ]
AN 2.18 FUUTENaULAYANEMENITNTLINAUNLLILKAN LT
- ¢ a = o
YRINIONITALwUYosviAMTe11
o ;
Y http://www.supremelines.co.th

[
=

MANNSYNUYDIBUAATINNS DNTTRAT A

Metallic object

T

OO OWWO OO

Amplitude of oscillation

WD—W

Rectified signal
Output _]

AN 2.19 NMsyiaueansendlamusasuiamteti
w1 : http://www.supremelines.co.th
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=AY S o >
OSCILLATO RECTIFIE TRIGGE AMPLIFIER

AN 2.20 NsVhuLeanIandiAwua sy iamiyati

fian - http://www.supremelines.co.th
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wnandaiueguuunueslsy viiliAnaumuwivdnimihusuasunihdaenuinaiid
n5293 WeflTnquinvane Foadulavswini) infeudnndnsnadunsedvaunuuivgn
Iiheumilonhluingimneldinineiniea (desaningdhmne dulane) lvinneludng
WWvanedinszualvanu (EDDY CURRENT) Fu davifuindaquihmuns ldeduaunsualvinludh
i awilefiegnq wilsitnquihmnslfgaduaunusimdninineumuarilisesadatawesl
ey dwaliesvianesihauineninaesnu winmaaanduauaaimdnlihg

156131 "EDD CURRENT KILL OSCILLATOR"

= @ qnan‘l/ & o s o
AN 2.21 E‘ULLUU‘UBQW?@H‘ZJ&J@L‘?JUHIBTUU@L‘MUEJ’J‘U"I
i http://www.omron-ap.com/product_info/E2EZ/index.asp
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2.4.2 pxundfiinSenddii (CAPACITIVE PROXIMITY SWICH) uduwoiitlémsiatu
Fagnaiia 1wy ufa, 1, 1, wanafin, nszay man esundiin wienddfanansniuing i
Arnsiiladidnyi3n (DIELECTRIC CONSTANT, €r) a1ne ¢

dhuusznouvesdusiaiinniandin (muguil 2.22)
1. nqumune (Target)
aunulwiih (Electric Fiele)
feu (Housing)
\dvsdianinan (Earth Electrode)
didninsavaive (Compensate)

S EC I TN

woATIWBIENTMIA (Active Electrode)

AN 2.22 duUsenaunaraneuEnNIsNSEEaUINLLAEN LW
YDIRLUNTTRANS 0N TR
=
NN http//www.omron-ap.com/product_info/E2EZ/index.asp

WANNISYINIUVDIREUNT TN NS DNT T AAT A

Metallic object

Amplitude of oscillation

Rectified signal

Output I——-]

4 o o nqd" o\
AN 2.23 NSVTUTRIRSLNINNNS NN D
137 : http://www.supremelines.co.th
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o 0SCILLATO AMPLIFIER RECTIFIE TRIGGE AMPLIFIER
' ol B -~ = e l
| / \ s | r | ™ - . | > I
‘I [\ g (e 3 1( :l-J.] 1| | =
! J l , __j | L ol ‘ L -
[ DECOUPLIN

AR 2.24 N15INUVRIALENETNNS anTRRAT NG
= .
Y41 : http://www.supremelines.co.th

MsvhaureInzuNEinniandNidndnn1s199s RC OSCILLATOR Aefin1ny
fumuiviumldiieusussernmatu Seusnudunihvoshniendifosueaniiouduusy
wanegurunils uaznquimnsszueuniiouduukumansnudunils srezmasswinsim
%@n%ﬁ?Tuazi’mmﬂmma%vﬁuﬁhﬂisﬂwﬁw (Capacitance, C) lorUszquuasuuasaufivnn
vikenfersutuamuiumuiiuiulineuwsn wsiinanny RC Touuud dwaliiAnniseed
Fawandaa ity dedelsk O/P vhau

Hadoiifnademsasiaduresazundiivmiondfia

1. msusuarmula (Sensitivity) Wunisusuassezasiadulilndvielnalae
sy dmumuduszzasisduazanas Suyumuduaylisyesd
Wiy

2. fnsiiladidnv3a (Dielectric Constant, £r) sytzns1aduazeaiy fnqiid
mnsitladidnvieann asgnasadulddninngiidentdes

3. filivSendRfuuuazundfivasroduingiliulans svezasreduarldvindu
wun ldrasilulaveaiialainiu

2.4.3 Wladidnvisaduires (Photoelectric Sensor) iaimuwasviinlduas (Optical
Sensor) fiesldamatutunuiifssosimniasugeseutionn wenIndnudnvasiauly
Sowetsvosmansraduitlnauds e SuuiiieliteRagSnvansysznsfeify Aeanunsa
arduingliifeunnuszion anuEilunsesedugs Suilanunsausnarauansadls

duwesiildduadunisnseduinglasitlifosineduda auauiiiawioting

ABUAUDINDUBINTIASY T88EnTIadulng uaznsIaduinglivanavaneUssinn munzdmu
msldnuitiesnisanudilunisnssfuuar bifinsdutatuding Wndueesinannvane
wuulitdon Fusgivflidulumsvinnuiunnseiy dseansaudsussanlesd

2.4.3.1 Wliduesiuuiiu fds uoniu (Through Beam Photoelectric
@ | o a [ ¥ o s v e o al '
Sensor) M3l¥nuazaliegnsedruiu JulWlfduesiannsansinduingiisluuelvg uas
a A a o 1 1 o Vs s 14 s 1 t4
svoglunsduunniign luanmzundddsavddygadimsuldnasaat wnifngrumi
£ o o v '3 A d
Wuwesazasduasildousvswoninmvesiiiuldsunuag
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A it 2.25 TS umasuuuingu fds weniu
11 © http://www.pneumax.co.th/Article/ATM-Sensor.php

2.4.3.2 Wifduwesuuulivugiuusiuaziou (Retroreflective Photoelectric
sensonmeluiidumessdids wazdiu fasenelufiorfuuariiuiuagviouwas
(Reflecton) Andelinssdruiuinduimes Inalwlddumefuvuivmnzdmdudunuitanuiiv
was llduiiunm deerwhlimduesdilefinindusuiasiiou wasyihinanuianan
annzundmsvannsasudyguuasnndddanasniial szanansasouiuLHuasiou
agmanaran vniidagrunihidugesisriiduavilidauzvone wiweues fsu
Wasuudas

Reflector

AW 2.26 IWIﬁL?SuL%%LLUUW\:W@H‘ULwiuas'v’fau
fian : http://www.pneumax.co.th/Article/ATM-Sensor.php

2.4.3.3 IWlddumesuuuaziiouiuinglnenss (Diffuse Mode, Proximity
Mode) melufdumesuuuiaziitaduasiaiu fadsneludadomilnlddueeiuuvasiou
fuing adldmmeduiunuléfednumneiiu uasluswas Tuanmemsauundmiu sl
annsasudyaaninddsdd esnliiingfiaguvhauiiasfeudyana Tneduiresl wwh
wiheseduingiedouiidarumihvendues fngiiknundidumesasyming asouduas
fidanandhdendulugsiazu Feagvlimsmelusudlin Haguietuay Y3198¢ vilv
anuzveuaMAvesihiuAsuUAdlY

awi 2.27 liduefuuasiiousutnglngnss
7 : http://www.pneumax.co.th/Article/ATM-Sensor.php
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2.4.4 wuwesyialdrdudes (Ultrasonic Sensor) iiasanlusuunadnumeylyl
anunsaldiwugesussanangg ﬁlcﬂnanm‘uumu“l,m LUN1INTIITUTDINATTUNTUZUTTY
A5I9UsTRUALEN YR UMESA r;mwuwummuummumuwmuvmwum Judu pdudesd
mmw1LsuuLﬁfjaiﬂssmwu%aeﬂu‘mmmn 20KHz - 1GHz #a36n91 Ultrasonic mmawqwsﬂu
GRIEERI

2.4.5 uinwdneuges (Magnetic Sensor) limsradulfame faniiduusindnvindy

Al 2.28 sethadinudnisuges
fian - http://dk.coe.psu.ac.th/assign/proxim/index.html
2.4.5.1 3a@1nd (Reed switch) i uwiinufnsuwesfiidnvasduluuninduia
Falagunivhluuds sxdunidudfauuuundda (Normally Open : NO) adndiazvhailag
odauILLvEn Froaniiiuudininans vaeudwsnInTh Al wiunthduiaogyunainans
Tifiuasoauuivan (ferromagnetic) uasindsagnslunszsuiadng Alinsdufedon
WevlimssnsensdenszualnilfisBaiy

ﬂ’lWﬁ 2.29 ﬂ'ﬁﬁ'ﬁ’]w&laﬁuﬁﬂLuaﬂL‘HUL‘ﬁﬁJ%
o . .
a1 : http://dk.coe.psu.ac.th/assign/proxim/index.html



20

2.4.5.2 8ianmsedindaing uinufneuweiUszianil szendumsiadeniels
Ty nlaegunsafdidnnsedndiognelu mndrumuiudieugesusuaniuandeanin
aindeensls AnouRowmiloutuludnfiorduauaindnlunisiteu uidsiuludesenal
waregnsidon winufneuwesivudidnmselindnisiasedyaualdaunsaBidnmseing
elifinsindeuimenariibifimullunisvheouiigainideaing wenontduddanalioryns
THugnuunidnie Snganisihadlaludesruuanimoneugesisaowilnfide uin
mﬁmwuwai‘uw@Lﬁﬂmaﬁﬂédaumn%'[.%’ﬁulmﬁ:u,amaqLLasﬁawiaé’:yzymlvﬂﬁgﬂé]’aamuﬁ'
fmun dndeaindmnliivasalruansdnyan (LED) anansaldléisliasauarnnszuaadu

wazdsanusaaautinisaala

2.5 [wuasdunsILsn (Infrared Sensor)

IR SWABUNS 1SR (Infrared Sensor) WWugunsaimilsiianunsatunldlunsia
sEeEN vIenTIaduinginuindld aunsalusazindauaudRuandneiuly wu daeszezlunis
o FrswessziunsIfueing (sumesiliandnauuuiouzdon) wifidonisseTdunsldau
i msinshowuweiuasdursusn onldmligndedunsdiifiuasdursisnanundsdusn
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Micro Commercial Components

9

CAG1311

Fax:

31

RoHS

COMPLIANT
Micra Commercial Componants
w 20736 Manila Street Chatsworth

Phone: (818) 7014933
(B18) 7014939

Features
« Halogen free available upon request by adding suffix "-HF"
Glass Passivate Die Construction

Epoxy meets UL 84 V-0 flammability rating
Moisture Sensitivity Level 1

Ideal for Printed Circuit Boards

Lead Free Finish/Rohs Compliant (Note 1) ("P"Suffix designates

Comgliant See onien‘na information)

Operating Temperatura: -55°C 1o +165°C
Storage Temperature: -55°C lo +165°C

2KBP005
THRU
2KBP10

2.0 Amp Glass
Passivated Bridge
Rectifier
50 to 1000 Volts

KBPL

- A

Maximum Maximum DC
Mcc Recurrent Maximum Blocking / f
Part Number | Peak Reverse | RMS Viollage Voltage
Vollage B
2KBP0D5 50V 35V 50V . AC |
ZKBPO1 100V 70V 100V
2KBPO2 200V 140V 200V T
ZKBPD4 400V 280V 400V
2KBPOB 600V 420V 600V
2KBPOB BOOV 560V BOOV I c
ZKBP10 1000V 700V 1000V
Hectrical Characteristics @ 25-C Unless Otherwise Specified | | ‘
Average Forward legany 20A [T.=50C H
Current i — . i
Peak Forward Surge l=am G0A 8.3ms, half sine {-
Current
Maximum Forward I = 2.04 per * e o
Vollage Drop Per Ve 1.2V o T F T
Elemant J f
Maximum DC “"ﬂ £ [
Reverse Curent At ke 10pA | Ta=25C ELTmT
Rated DC Blocking 0.5mA | T,=125°C P i
Voltage ] A WA, N WA
A 5% - [+] 22 154
Noten 1 High Tempeiatire Solder Exermiticn Apgited Ses EL Directive Antex Noles 7 : ; ‘_“ "A": _"’
4] TAE 153 17 K108
E T2 W Y] A0
[+ e ] 117 1.3
H 0.8 ] arh (R
i £Ef — 1425 =

AW 5 Datasheet U89 2KBPOO5 THRU 2KBP10
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ST13007DFP

HIGH VOLTAGE FAST-SWITCHING

NPN POWER TRANSISTOR

= IMPROVED SPECIFICATION:

- LOWER LEAKAGE CURRENT

- TIGHTER GAIN RANGE

- DC CURRENT GAIN PRESELECTION
- TIGHTER. STORAGE TIME RANGE
HIGH VOLTAGE CAPABILITY
INTEGRATED FREE-WHEELING DIODE
LOW SPREAD OF DYNAMIC PARAMETERS
MINIMUM LOT-TO-LOT SPREAD FOR
RELIABLE OPERATION

VERY HIGH SWITCHING SPEED
FULLY CHARACTERIZED AT 125°C
LARGE RBSOA

FULLY INSULATED PACKAGE (U.L.
COMPLIANT) FOR EASY MOUNTING

APPLICATIONS

= UPTO 120W ELECTRONIC
TRANSFORMERS FOR HALOGEN LAMPS

« SWITCH MODE POWER SUPPLIES

DESCRIPTION

The dewice is manufactured using high voltage
Multi Epitaxial Planar technology for high
switching speeds and high voltage capability.

It uses a Cellular Emitter structure to enhance
switching speeds.

ABSOLUTE MAXIMUM RATINGS

TO-220FP

INTERNAL SCHEMATIC DIAGRAM
Co(z)

Symbol Parameter Value Unit
Neey | Collector-Emitier Voltage (Wee = -1.5V) 700 v
Veee  |Collector-Emitter Voltage (Ix = 0) 400 v
Veso |Emitter-Base Voitage (I = 0) 9 v

le Collector Current 3 A
lew Collector Peak Current 1€ A
Ig Ease Current 4 A
lem Base Peaak Current 8 A
Pix  |Total Dissipation 3t T= = 25 °C 3E W
Vs |Insulation Withstand Voltage (RMS) from All 1500 v
Three Leads to External Heatsink
Tuwg |Storage Temperature -65 to 150 °c
Tj Max. Operating Junctlon Temperature 150 °C

ATW# 7 Datasheet 494 ST13007DFP
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THERMAL DATA
Riyjcame | Thermal Resistance Juncilon-case Max 347 “CIW
Repwme | Thermal Resistancs Juncillon-amblent Max 62.5 ‘C/wW
ELECTRICAL CHARACTERISTICS (Tcaz= = 25 °C unless otherwise specified)
Symbol Parametsr Test Conditions Min. | Typ. | Max. | Unit
leps Collector Cut-off Vep=700V 10 wA
Current (Vee = 0) Vep=TOD V Te.= 100 °C 0.5 ma
leeo Collector Cut-off Vee = 400V 100 wA
Current Iy = 0)
leso Emitter Cut-off Cument [Vep =9V 100 wA,
{lc = T}
Vetowun* | Collector-Emittar lz = 10 mA 400 v
Sustaining Voltage
{la = )
Verns* | Collector-Emitter le=2A lg = 0.4 A 0.5 v
Saturation Voltage lc=5A le=1A 1.5 v
le=8A le=2 A 2 v
=54 ls=1A T.=100°C 3 v
Vezuay* |Base-Emitier le=2A ls=04 A 1.2 v
Saturation Voltage Ilc=5A le=1A 1.6 v
lc=5A ls=1A Te=100"C 1.5 v
Byge DC Currant Gain le =2 A Veg =5V 18 40
l=5A Vep =5V 8 25
Vi Diode Forward le =3 A 2.5 v
‘Voltage
INDUCTIVE LOAD Ie=5A Ve = 250 V Rap = 002
[ Storage Time I =1A  Vepem=-5V 1.7 23 ps
7] Fall Time L=200uH (seefigure 1) Q0 150 ns
INDUCTIVE LOAD le=5A VgL = 250 V' Rgy = 002
t. Storage Time lsr = 1A Vatiam =-5 V 2.2 7
ty Fall Time L=200puH Te=125°C 150 n&
{se= figurs 1)
" Puizas: Puise gurabon = 300 ps, oty oyce 2 %

AT 8 Datasheet 989 ST13007DFP
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Diode Forward Voltage Switching Time Resistive Load
011140 DGIast
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Figure 1: Inductive Load Switching Test Carcuit.
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Figure 2: Resistive Load Switching Test Circuit.
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TO-220FP MECHANICAL DATA

DM e i
MIN. TYP. MAX. MIN. TYP. Max.
A 44 46 0.173 D.181
B 25 27 d.038 0.105
D 25 275 a.038 0.103
E 0.45 o7 a.017 o027
F 0.75 1 0.030 0.033
F1 1.15 1.7 0.045 0.067
F2 1.15 1.7 0.045 0.067
G 4, 52 a.188 0.204
(3] 24 27 0.0%4 0105
H 10 104 0.332 0.403
12 16 0.630
L3 285 3.6 1.126 1.204
L4 g 10.6 0.385 0417
L& 159 164 0.626 0645
L7 z 9.3 0.354 0.365
[%) 3 32 3. 11B 0.126
(17}
A 4 B ol
| "
@ |
13 .
L6
L7
= v -
BNS —T 3
A -~—
I L]
- —— _} ‘9
T
i s
o
1323
L2 L4
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LM117/217
LM317

J

/.

Ly

1.2V TO 37V VOLTAGE REGULATOR

OUTPUT VOLTAGE RANGE : 1.2TO 37V
QUTPUT CURRENT IN EXCESS OF 1.5A
0.1% LINE AND LOAD REGULATION
FLOATING OPERATION FOR HIGH
VOLTAGES

=« COMPLETE SERIES OF PROTECTIONS :
CURRENT LIMITING, THERMAL
SHUTDOWN AND SOA CONTROL

DESCRIPTION

The LMUTAM217LM317 are monolithic
integrated circuit in TO-220, ISOWATT220, TO-3 T0-3 D°PAK
and D“PAK packages intended for use as
positive adjustable voltage regulators.

They are designed to supply more than 1.54 of
load cumrent with an output voltage adjustable
overa 1.2 to 37V range.

The nominal cutput voltage is selected by means
of only a resistve divider, making the device
exceptionally easy to use and eliminating the

stocking of many fixed regulators.
TO-220 ISOWATT220
ABSOLUTE MAXIMUM RATING
Symbol Parameter Valus Unit
Vie |Input-output Diflereneal Vortage | a v
lp | OutputCument 3 Intenrally Limited
Tee | Opeming Juncton Temperaure for LM 117 -55 to 150 °C
LMm217 | -25 to 150 °C
LM317 b to 125 °C
Pia | Power Dissipation Internally Limited
Tug | Storage Temperature ‘ - 65 to 150 0
THERMAL DATA
Symbol Paramater TO-3 TO-220 |ISOWATT220 D°PAK Unit
Rih-ae | ThEMa Resisanee Junclon-case Max | 4 3 4 ‘ 3 °CIW
Rep-ame | Themma Reslsianee Junclion-ambient Max | 35 50 60 | B2.5 “CIW

AW 12 Datasheet 98¢ LM117/217/317
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CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)

[ WFUT 1T
O [S—— aurrur O |E—— auwur
S anaUST | Bm——— N1,
Tob porwecivd b2 pn D
LA L ]
TO-220 ISOWATT220
Ly
——1 INPUTS
OUTPUT =
——1 ADJ
£ - 55063
FPAK TO-3
Type | TO3 TO-220 ISOWATT220 | D°PAK
LM11T | LM11TK
LM217 | LM21TK LM217T | LM217D2T
LM317 1 LM31TK LM317T LM317P | LM317D2T

SCHEMATIC DIAGRAM

B

1w anw

[SLT ¥

AW 13 Datasheet U909 LM117/217/317




a0

BASIC ADJUSTABLE REGULATOR

5- 50451

ELECTRICAL CHARACTERISTICS (Vi - Vo =5V, lo =500 mA, haax = 1.54 and Puax = 20W. unless

otherwise specified)
Symbol Parametsr Test Conditions LMTITILM21T LM3T unit
SN (| — - MO | TYP. | Max | Min. | Typ. | Max. |
AV, |LineReguistion Vi-V,=3toddV [T, =25°C 0.01 | 0.D2 0.01 | 0.04 | %V
0.02 | 0.05 0.02 | 0.07 | %V
AV, |Load Reguation Vos 5V T,-25°C| | 5 | 15 15 | 25 | mv
b= 10 MATD e 20 | 50 20 [ 70 [mv
Vo 5V T, =25°C 01| 0.3 01|05 | %
b = 10 MAD luax 03| 1 03| 15 | %
lacy | Adustment Pin Cument =0 | 100 s0 | 100 | pA
Alsp, | Adustment Pin Cumrent| V-V, = 2.5t0 40 V 62| s 02| 5 | pA
b= 10 MAD lyax
Vi |RefersnceViokage  |Wi-Vo=25tod0V 12 |135] 1.3 [ 12 [125] 13 | v
{oetwesn pin 3 andpin |b = 10 MATD luax
1) Po = Pusx
AV, |OubutVoitage 1 1 %
V, |Temperature Stabiy
logen) | MIATIT O CUMTERt | Vi -V = 40V 35| 5 35| 10 | ma
e T . — T e
Currert P < Puax _
ViV, = 40V " | oa 0. | A
P < Puax
ey | OuputNoisz Votage |B= 10HzZto 10KHZ 0.003 0.002 %
{perentance of Vo) [T, =25°C
TSVR |Suppy Vokage  [T,=25°C | Camm0 | | &S B5 | a8
Rejection %) f=120Hz Cao~10pF| €6 | 60 8 | a0 dB
[} CADA Iz corracand batwsen pin 1 and ground. o
:?h&zmzmumm 20piy Over the folowing condions LM 117 T = —£5 10 150°C;

LM217 T= =25 t0 150°C (LM 317 T = D to 125°C.
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Figure 1 : Qutput Current vs. Input-output
Diferential Violtage.
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Figure 3 : Reference Voltage vs. Junction
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APPLICATION INFORMATION

The LM117217/317 provides an intemal
reference voltage of 1.25V between the output
and adjustments terminals. This is used to set a
constant current fiow across an extemal resistor
divider (see fig. 4), giving an output voltage Vo of:

vo=vmu+;;"-'§nmnz

The device was designed to minimize the term
lapy (100pA max) and to maintain it very constant
with line and load changes. Usually, the eror
term laps - Rz can be neglected. To obtain the
previous requirement, all the regulator quiescent
current s returned to the output terminal,
imposing a minimum load cument condition. If the
load is insufficient. the output voltage will rise.

Since the LM117/217317 is a floating regulator
and “sees” only the input-to-output differential

Figure 2 : Dropout Voltage vs. Junction
Temperature.,
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Figure 4 : Basic Adjustable Reguiator.
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voltage, supplies of very high voltage with respect
to ground can be regulated as long as the
maximum  input-to-output  differential s not
exceeded. Furthermore, programmable regulator
are easily obtainable and, by connecting a fixed
resistor between the adjustment and ocutput, the
device can be used as a precision cument
regulator.

In order to optimise the kad regulation, the
cument set resistor R1 (see fig. 4) should be tied
as close as possible to the regulator, while the
ground terminal of R2 should be near the ground
of the load to provide remote ground sensing.
Performance may be improved with added
capacitance as follow:

An input bypass capacitorof 0. 1uF

An adjustment terminal to ground 10pF capacitor

AWA 15 Datasheet 184 LM117/217/317
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to improve the ripple rejection of about 15 dB
(Capy).

An 1pF tantalium (or 25pFAluminium electrolitic)
capacitor on the output to improve transient
response.

In additional to external capacitors, it is good

Figure 5 : Voltage Regulator with Protection Diodes

practice to add protection diodes, as shown in
fig.5

D1 protect the device agamst mput short circuit,
whie D2 protect against output shoet circuit for
capacitance discharging.
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Figure 6 : Slow Tum-on 15V Regulator.

D1 protect e device against input shoet Circul, while D2 protects against output shorl cincult for capaciions dischanging

Figure 7 : Current Regulator.
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Figure 8 : 5V Electronic Shut-down Regulator Figure 9 : Digitally Sedected Outputs
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(R2 zet maximam Ve)

Figure 10 : Battery Charger (12V)
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* Rs sets output Impedance of charger
Z R,u.%.

Use of Rs aliows low charping rabes wien fuily charged batery

Figure 11 : Current Limsted 8V Charger
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9V to 30V LM 317
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* A3 zets peak current (0.6A for 101
" C1 recommended 10 fiter out input tansients.
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TO-220 MECHANICAL DATA

Dine mm Inch
MIN. | TYP MO MIN. TYP. MAX.
A 440 | 4.60 0.173 0.151
C 1.23 | 1.32 0.048 0.051
D 2.40 ! 272 0.0%4 n.i07
D1 ! 1.27 0.050
E 0.49 i 0.70 0.019 0.027
F 0.51 | 0.88 0.024 D.034
F1 LA N 1.70 0.044 0067
F2_ 1| 170 0044 0.067
G 4.95 | 5.15 0154 0.203
&1 2.4 | 27 0.084 0.105
H2 10.0 10.40 0.393 0.409
L2 | 16.4 0.645
L4 13.0 | 14.0 0511 0.551
LS 265 : 285 0.104 D115
LE 15.25 15.75 0.500 D.620
L7 6.2 8.6 0.244 0.264
LD 35 | 3.03 0.137 D0.154
DIA 375 | 3.E5 0.147 0.151
(1]
e \ ’ - >
g1 f— | e
=]
L2
| Y
i .
' P |
5]
__ T — | — e, i, e
| Dia. %
‘I\-\_: [}
L5 | b
b L9
- ]
L7
L6 L4
PO11C
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DIM. mm Inch

MIN. TYP. MAX. MIM. TYP MAX.
A 44 | 45 0173 0.181
= 25 5 27 0.0%8 0.105
D 25 | 275 00% 0.103
E 'Y 07 0.015 0.027
F 075 | 1 0.030 0.033
F1 115 | 17 0.045 0.067
F2 115 | 1.7 0.045 0.067
G 495 | 5.2 0.155 0.204
G 24 | 27 0.094 0.105
- 10 10.4 0.353 0.409
L2 , 16 0.630
L3 5.6 306 1.125 1.204
L4 5.8 | 10.6 0.385 D417
L6 159 | 16.4 0.626 D645
L7 g 9.3 0.354 0.365
@ 3 3o 0.118 0.125

-
- , y / 1
]
1

L&

PO11G
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&Natiana! Semiconductor

LM78XX
Series Voltage Regulators

General Description

The LM7EXX series of three terminal regulators is available
with several fixed output voltages making them useful m a
wide range of applications. One of these is local on card
regulation, eliminating the distributon problems associated
with single point regulaton. The voltages available allow
these regulators to be used in logic systems, instrumenta-
tion, HiFi, and other solid state electronic equipment. Al-
though designed primarily as fixed voltage regulators these
devices can be used with extemal components to obtain ad-
justable voltages and curmrents.

The LM78XX senes is available in an aluminum TO-3 pack-
age which will allow over 1.0A load current if adequate heat
sinking is provided. Current limiting is included to limit the
peak output current to a sa’e value. Safe area protection for
the output transistor is provided to limit internal power dissi-
pation. i intemal power dissipation becomes too high for the

May 2000

put, afthough this does improve transient response. knput by-
passing is needed only i the regulator is located far from the
filter capacitor of the power supply

For output voltage other than 5V, 12V and 15V the LM11T
series provides an output voitage range from 1.2V to 57V,

Features

= Qutput cument in excess of 1A

= Intemal thermal overioad protection

= No extemnal components required

m Output transistor safe area protection

= [ntemal short circuit current limit

= Avaiable n the aluminum TO-3 package

Voltage Range

heat sinking provided. the thermal shutdown circuit takes LBR7EIG "
over preventing the |C from owverheating. LM7e12C v
Considerable effort was expanded to make the LM78XX se-  LM7815C v
ries of regulators easy to use and minimize the number of
external components. [t is not necessary to bypass the out-
Connection Diagrams
Metal Can Package Plastic Package
T0O-3 (K) TO-220 (T)
Aluminum i
QUTPUT — —LHD auimgr
EAD —= A0
L “
e ur DSOLTT 403
T Top View
Bottom View Order Number LM7805CT,
Order Number LM7805CK, LM7812CT or LMT815CT
LMT812CK or LMT815CK See NS Package Number T038

See NS Package Number KC02A
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Schematic
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Absolute Maximum Ratings = 2

AMoriam Junction Tempersure

M MilltarylAsrocpace cpeolfied deviost are reguinsd, (K Package] 1=oC
pleace oontaot the National Semiconduoior Salec OfMoe’ (T Fackage) 15060
Distributors for avallablity and cpscifioations. Storage Temperature Rarge —B510 to +1500C
rput Votage Lead Temperature (Soidening, 10 sec.)

[V, = SV, 12V and 15V) sV TC-3 Package K ot
ntermal Power Dizzipation (Note 1) Int=maly Limied TC-220 Package T 530G
Operating Temperature Range (T} O°C 10 +70°C
Electrical Characteristics LM78XXC no= )

0'C < T, < 125'C uniezs othenwise noted
Output Vokage BV 12V &V
Input Volage (unisce otharwics noted) 1wV 1wV 23V Unlic
Symbaol Paramster Conditione m['rm]-n Win | Typ |Max m[Typ]I.u
Vo Cutput Volage T=28C, SmA< |, < 1A 4z -1 S2 115 12 125|144 15 155 W
P % 15W, SmA< I, = 1A 475 s2s[11.8 125 pazs 75| W
Vw5 Vi = Vi T5EV,<2 | 1455V, s HISsV, < v
7 a0)
AV Line Reguiation Iy = 50O Tl = 258%C 3 S0 < 120 4 150 my
mA
AN 7 % Wy = 25) 4.5 2V, = 30) ISV, < L'}
3a)
O'C 2 T] 2 +125%C s 120 150 my
AV I8 = Vi = 20) (155 Vi = 27) (185 2 Vw= v
30)
bhsiA Tl = 25°%C =0 120 150 my
AV, T5 =V, <20 laE 2 Wy = (1772 Vg, < v
a7 30)
'C = T] < #1252 =S =0 7= my'
AV, BaViys12] (18 = Wi = 22) (20 % Vin = 26) W
AV Load Reguiation T=25C |5mA<iss 15A M = 12 120 12 150 my
B0 mAsIss = &0 75 mv
TED mA
SmAsIl,<1ADC=T)< e 120 150 | mw
+1258C
s Guiescent Gument | 1, = 1A T] = 25°%C g g 8 mA
0'C < T]<+125%C 8= 8.5 85 mA
Al Guizscent Cument | SmA < Ip < 1A as as ns mA
Ghange T=25C, b< 1A 1.0 1.0 1.0 mA
Vs = Vine = Ve FES Vs 20 | (148 < Vins 27) (17T9<Vns v
3a)
Iy & 500 m&, 0°C < T] < +125°C 1.0 1.0 1.0 ma
Vs S Vig 5 Viax T Wy = 25) (145 < W= 30) 17S<V, < v
30)
Vi Cutput Nolse T, =253C, 10 Hz < f< 900 K4z 40 75 1] uy
Voltage
Rippie Rejection ILb<IATI=25C| &2 -] 1 72 5 T dB
aviy or
avaur f= 120 HZ | I, = 500 mA B2 55 = a6
O'C 2 T] = +128*C
Vi 5 Vi = Viax B4 Vig=18) (15 < Vi < 25) (188 s Wns v
28.5)
Ra Dropout Wokage T) = 28C, Iy = 1A 24 240 2 v
Cutput Resistance | * = | KHz ] 18 13 el
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Electrical Characteristics LM78XXC Note 2) (Continued)
0°C < T, < 125°C unless otherwise noted.

Output Voltage 5v 12v 15v
Input Voltage (unless otherwise noted) 10V 19V v Units
Symbol | Parameter Conditions Min | Typ [ Max | Min | Typ [ Max | Min | Typ [Max
Short-Circuit Ti=25C 21 15 12 A
Current
Peak Output Ti=25C 24 24 24 A
Current
Average TCof | 0°CsTj<+126°C. 1o =5mA 06 15 18 mviI*C
Vour
Vin Input Voltage
Required to Tj=25C, I < 1A 75 14.6 17.7 v
Maintain
Line Regulation

Nofe 1: Themmal resistance of the TO-3 package (K. KC) Is typically 4'CAW juncton 1o case and 35'C/W case 10 amblent. Thenmal resistance of the TO-220 package
(T} s typicaity 4°C/W junction 1o case and S0°C/W case to amblent.

Note 2: All characleristics are measured with capacitor acToss the Input of 0.2 pF, and 3 capactior across the outpur of 0. 1pF. All charactenstics excapt noise voitage
and rppie relection a0 are ME3sUrEd USNG puise tachniques (1, < 10 ms, outy cydke < 5%\ Ouiput voitage changes due 1o changes In Intemal temperature must
be taken Into account separatety.

Note 3 Absciute Maximum Ratings Indicate iimits beyond which damage 10 the device may occur. For guarameed spaciications and the jast conditions, see Blec-
trical Characteristics.
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Typical Performance Characteristics

Maximum Avarage Power Dissipation

POWER DISSIPRTION OW)
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———

15 S8-2% B 2S5 S0 TS NDO 12y
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RIPPLE REJECTION |88}

13
1

H4)

e 1 1k ik

l ! avwr 81 mv

|
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05 W oW M 25 10 18
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Typical Performance Characteristics (contirusg)

Cutput Impedancs Dropout Voltage
' I gene— S
Vi T = r gy Hmy
N Yayr =W =z 11 T
o Igyy * %0 mA = 1 4 L 18+
& ITUI .;.. ouT -—
E " = ; (1 I L e
£ 5[] % R
P e R L e
£ in []
E
2 = { = a
] =
: = 08—
+ [
1 .
- | i g - - - o -
o0 | T g
. m ik 106 tiie bW M-S0 -28 0 1 S 1S 0aR 13 150
FREQUENCY (H) JUNCTION TEMFERATURE | £}
= nl i [= o st Rei
Dropout Characteristics Quiescent Currant
L] yo— 55 T T
e Vin uu‘
1, - 1% | g e
o “¥n
: o} e B A Lo
bt y our o
= i H = £
= L1y £ —b‘\\ L
= | . a iy 1l ¥ +
~ W & | = : ™
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, l 1§ i 1 i i [ |
] 7 4 6 1 1] 75 80 25 @ S S0 I 100 v S0
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Physica! Dimensions inches (millimeters) unless otherwise noted

0.940-0.980
—»|(23.88—24.89)

0.800-0.813 o 0.250-0.350

@R-RT 1| (6350-8890)

0.107-0.123

@Ti8=3124) i
um J

!

Y

0.445 - 0.522

. 135 SEATING PLANE (11.30-13.26)
TR = el oy D EB—000 ?
MAX —bl |<-(u 965-1,002)
DIA TYP
0.420-0.440
(1067 11.18
0.151-0.161
3.835—4.089)
DIA TYP "
0.165-0.179 | %
(4191 —a.547) 2N @ A2
RTYP  0.210-0.220 |
(5.334—5.588) <]
0.655-0.675
{16.64-17.15)
177 -1.197
29.90—30.40)

KCO2A (REV C1
Aluminum Metal Can Package (KC)
Order Number LM7805CK, LM7812CK or LM7815CK
NS Package Number KC02A

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.240-0.260, _ 0.330-0.350 __,

—

[6.10-6.60] |~ [8.38-8.89)
0.100-0.120 0.149-0.153
[2.54-3.05] /’“ (3.78-3.89]
. s e
A ot :,‘-———~> i e
o.1s S!:] T ;_‘ [Aa)!)&]
2 0.048-0.055 _1
/ | 0.130-0.160 1o [1.22-1.40]
PIN #1 1D [3.30-4.08] e
1.005-1.055 0.027-0.037
—_— ]
[25.55-26.23] 10.68-0.94]
TP
/\ ( o525-0.555 ) 0.015 Zgop, [0.38 T35
Jl [13.34-14.10]
o 175-0.185
[4.45-4.70] _L

f

L 0.048-0.052

[1.22-1.32]

o “JL’ \
SEATING PLANE

T0O-220 Package (T)

TAPERED
SIpEs 1@

— 0108 50 (267 55

TEIB (REV L)

Order Number LM7805CT, LM7812CT or LM7815CT

NS Package Number T03B
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{’P Texas
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS027C - Revised February 2004

CMOS Counter/Dividers

High Voltage Types (20-Volt Rating)
CD4017B—Decade Counter with

10 Decoded Outputs
CD4022B—0ctal Counter with

8 Decoded Outputs

@ CD40178B and CD4022B are 5
stage and 4-stage Johnson counters having
10 and 8 decoded outputs, respectively.
Inputs include a CLOCK, a RESET, and a
CLOCK INHIBIT signal. Schmitt trigger
action in the CLOCK input circuit provides
pulse shaping that allows unlimited clock
input pulse rise and fall times.

These counters are advanced one count at
the positive clock signal transition if the
CLOCK INHIBIT signal is low. Counter
advancement via the clock line is inhibited
when the CLOCK INHIBIT signal is high.
A high RESET signal clears the counter to
its zero count. Use of the Johnson counter
configuration permits high-speed operation,
2-input  decode-gating and spike-free de-
coded outputs. Anti-lock gating is provided,
thus assuring proper counting sequence. The
decoded outputs are normally low and go
high only at their respective decoded time
slot. Each decoded output remains high for
one full clock cycle. A CARRY-OUT signal
completes one cycle every 10 clock input
cycles in the CD4017B or every B clock
input cycles in the CO40228 and is used to
ripple-clock the succeeding device in
multi-device counting chain.

52

CD4017B, CD4022B Types

Features:

= Fully static operation

" Medium-speed operation . . .
10 MHz (typ.) at Vpp = 10V

® Standardized, symmetrical output
characteristics

B 100% tested for quiescent current at 20 V

= -V, 10-V, and 15-V parametric ratings

® Meets all requirements of JEDEC Tentative
Standard No. 13A, "Standard Specifications
for Description of ‘B’ Series CMOS Devices'”

Applications:

® Decade counter/decimal decode display
(CD4017B)

® Binary counter/decoder

® Frequency division

® Counter control/timers

® Divide:-by-N counting

® For further application information,
see ICAN-8166 "COS/MOS MSI
Counter and Register Design and
Applications*

The CD4017B and CD4022B types are supplied in
16-lead hermetic duakin-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic package
(E suffix), 16-lead small-outline packages (NSR suffix),
and 16-lead thin shrink small-outline packages (PW and
PWR suffixes). The CD4017B types also are supplied in
16-lead small-outline packages (M and M96 suffixes).

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

CHARACTERISTICS Vpp j—LIMITS um‘rsi
V) Min. | Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) 3 18 v
8 - 25
Clock Input Frequency, fo| 10 - 5 MHz
15 - 5.5
5 200 -
Clock Pulse Width, 1y 10 90 - ns
15 60 -
5
Clock Rise & Fall Time, t,c|. tioL 10 | UNLIMITED”
15
5 230 -
Clock Inhibit Setup Time, tg 10 100 - ns
15 70 -
5 260 -
Reset Pulse Width, tpyy 10 10 - ns
15 60 -
5 400 -
Reset Removal Time, t,, 10 280 - ns
15 150 -

"Only if Pin 14 s used as the clock input. If Pin 13 1s usaed as the clock input and Pin 14 is tied high {for advancing
count on negative transition of the clock), rise and fall time should be < 15 us
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mwﬁ 26 Datasheet 994 CD4017B,CD4022B Types



53
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Fig. 3 — Logic diagram for CD40228.
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MAXIMUM RATINGS, Absoluta-Maximum Values: T TR T
DC SUPPLY-VOLTAGE RANGE, (Vpg) i ey

Volages raferenced 10 VEG TMINAN ... ...ueiie et oeiiiiee et e n s ~05V 10 420V
INPUT VOLTAGE RANGE. ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
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HIH

i

o SV 1oVpp +0.5V
£10mA

b

Sy

H
!
¥
H
POWER DISSIPATION PER PACKAGE {PD)- 5 £
ForTm=B800 0 #10000 ovuivns iasiaasiosanasine .. 50OmW z =
ForTy = +1009C toMzB“c ................................. Do!aa Lmnmyai 12mWI°C|o200mw é
DEVICE DISSIPATION PER OUTPUT TRANSISTOR H
FOR Tp, = FULL PACKAGE-TEMPERATURE RANGE (All Packape Typas)......... ............ 100mW £
OPERATING-TEMPERATURE RANGE (Tol. ... ovveee e ..~550C 10 +1259C H
STORAGE TEMPERATURE RANGE (Tgyg) -85°C 1o +150°C
LEAD TEMPERATURE (DURING SOLDERING): . ' 4 Eese
At distance 1/18 £ 1/32 inch (1.5 = 0.70mm) (rom cAga [0 108 MAX .. .....eovve ieninainnn. +265°C OTAN-TO-IOURCE YLTAGE (oI =Y

Fig. 5— Typical output low (cink) current

cherscteristics.
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STATIC ELECTRICAL CHARACTERISTICS
U
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) I”
TERISTIC T
Vo | Vin |Vop = ’
W | V)| V)| -85 | 40 | +8S [+125 |Min. | Typ. |Max. Y oo
Fig. 6~ Minimum output low (sink) curremt
~ 05| s 5 5| 150] 150 - )
Quiescent 5 50 0.04 s charac tavistics.
Device - {ot0f[ 10| 1] 10| 300 300 - 004 | 0],
Currant, 015( 15| 20/ 20| e00| 600[- | o004 20 i e st S
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Cuernt, 95 |oq0] 10| 18] 18| -11] -0 —13] -26] - B 5|
Ign Min 1 = B
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cit [ T e 131 -
[Output Voltage: 95| 8 005 0]008 ‘ Vb,
Low- Level, 0,10) 10 0.05 - 0]0.08 Fig. 7= Typloal st [ e
VoL M 0,15 15 005 & 0[008] ) -
Ol - 10 - JOURCL VOLTASE Cepgl ~ v
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b 00/ 10 995 995 10 + v 1
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oot Low 10545 5 15 = ~ s 5
Vi Max 5135| - |15 4 v| e e ;
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xolup, 19 10 7 I =1 = 5 i) i
Min. e T HH B
ki 1L L I I - s
Input Current N . " -5} 4 e towar
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charsctanintics.



DYNAMIC ELECTRICAL CHARACTERISTICS
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AtTp = 257C, Input t, & = 20 ns, C = 50 pF, Ry = 200 kil :
%
CHARACTERISTIC CONDITIONS L% -
Vpp VI | Min] Ty [Max £
CLOCKED OPERATION E
& - |35 6% i ;
Propagation Delay Tirw, TPHL. PLH 1 - |3 370 H
Oscade Out 1% * 85 | 170 n
5 300 500 L il
Carry Out 0 - | 126 [2%0 [ I e
15 B 81 |160 LEAD CAMACTImACE Ty |~ gt ¥
Fig 10 — Tygical trawiithon time a8 & function
Transiticn Tena, (. 11K 15 - |00 {200 of foaa copecitanre. .
Carey Out or Desads Out Line 0 ol e P T
15 40 | 80 T el e
5 28| &) - ¥ oo [isHEGE R SEEERH
Maximum Cleck Input Frequency, oy s 0 5| 10 MH: -} i -‘HEF ¥
15 ss|n|- F R R R R B
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15 - 130 | & 1B LR EEHEE R
Clogk Riw or Fail Time, t,CL, 1,CL 510,15 | UNLIMITED ‘L i inzenn P
Mirsmum Clock Inhisit 5 ol LU - — EERE I
t0 Clock Satup Yime. 1, :: - 1% 'ﬁ LEND CAPACHTRACE %y | = B v e
1% Fig 1T = Typea! propegation daley time a5 &
Irout Capacitance, Cpy Any input - 5] - of
RESET OPERATION e
) . 5 S FTT CET |z
Propagation Dulsy Time, LBHL CPLH 1 B ?IE 210 = i
Carry Out or Decode Out Line -y - |85l {m:
5 130 (260 & el
Minimwen Russt Pulse Width, 1y o - | 85 110 i .
16 - |, g
5 - [0 hoo B
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15 - 175 freo | B
|
* Messird mah reipect i ceery output lag @ = W W W m oK oW oo
OO CHMCITAREE K e
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CHIP DIMENSIONS AND PAD LAYOUTS
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MECHANICAL DATA
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LAND PATTERN DATA
D (R—PDSO—G186) FLASTIC SMALL QUTLINE
o e
— |=—15x0,55
——14x1,27 | — =—14x1,27
- On0.0mn O
HHHH t 1 ‘E*Tﬁ ooUoUoooo ]
5,40 540
SN l l
HHAEHHE A
“~ -
I~
;
| Erxcample
| Mon Scldamask Demed ol Ecample
e T— Pod Cosmedry
J ol et (502 Noe C)
S = =060
rf ‘ \'1
[ ass] 17 Vo e
{ { _— Soldet Mk Spaning
i o= j (Ses Note E)
'-, —=I=—0,07 |
\ Al Areund /
\, /
s P
‘\-.,k\_ ~ o -~
ANBI-AE 08112
MECHANICAL DATA
NS (R-PDSO-G™) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i e s

HHHHHHH—_T—I

S60 B0
85 740

O
IHHHHHH?;LJJ

|
| I
| A wax | 0% | 105 | 1290 [ 1530
|

|

|

L9 9,50 J 12,3 | 1470

4040052/C 03/03

AWl 32 Datasheet 183 CDA0178B,CD40228 Types



J (R—GDIP—Ts#)
14 LEADS SHOWN

o ems

59

CERAMIC DUAL IN—LINE PACKAGE
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‘ ', ife.augmented

BTA12, BTB12, T12xx

12 A Snubberless™  logic level and standard Triacs

Al

Datasheet - production data

Applications

ON/OFF or phase angle function in applications
such as static relays, light dimmers and
appliance motors speed controllers.

Go
9 The Snubberless ™ versions (BTA/BTE...W and
T12 series) are especially recommended for use
A2~ "y on inductive loads, because of their high
: commutation p ance. The series
= 2 ion performance. The BTA
9 provide an insulated tab (rated at 2500 Vrus).
i P Descrlptlon
Al A Available either in through-hole or surface mount
TO=220A8 TO=220AB Ins. packages, the BTA12, BTB12 and T12xx Triac
) series are suitable for general purpose mains
power AC switching.
Table 1: Device summary
Symbol Tizxx | BTA12 | BTB12
& i) 12 12 12
VoawVarmm 600800
lar{Snubberless) 5/10/35/50
lar(standard - 25/50
Features =8 :
*  Medium current Triac
+  Low thermal resistance with clip bonding
¢ Low thermal resistance insulation ceramic
for insulated BTA
*  High commutation (4Q) or very high
commutation (3Q) capability
* BTA series UL1557 certified (file ref: 31734)
+«  Packages are RoHS (2002/85/EC) compliant
Characteristics
Table 2: Absolute maximum ratings
Symbol Parameter Value Unit
IFPAK | DPAK / 3 o
e g i TO-2204B Te=105*C B
Frimms; RMS on-state current (full sine wave) 12 A
TO-Z20AB Ins. T-=8D°C
- MNon repetitive surge peak on-state curent | F =50 Hz te=20ms 120 i
(full eycle, T initial = 25 °C) F =60 Hz te= 16.7 ms 126
It It value for fusing t.= 10 ms 78 A%g
Critical rate of rise of on-state current
r = - c 5 f
dldt bs= 2 x by . & < 160 s F=120Hz Ti=125°C 50 Alus
VoawVaeaw | Non repetitive surge peak off-state voltage t-=10ms Ti=25°C V:m;";’g.{ L
leas Peak gate current t.=20ps Tj=125C 4 A
Poav Average gate power dissipation Tj=125°C 1 W
T Storage junction temperature range 40t +150 | *C
Ti Operating junction temperature range 4010 +125 | *°C
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Table 3: Electrical characteristics (T;= 25 °C, unless otherwise specified) -
Snubberless and logic level Triac (2 quadrants)

T1205 T1210 T1235 T1230
Symbol Parameter Quadrant BTB12-TW | BTB12-SW | BTB12CW | BTB12-BW | Unit
BTA12-TW | BTA12-SW | BTA12-CW | BTA12-BW
lart Vo=12V, Max. 5 10 35 50 mA
Ver | Ru=300 Max, 13 v
Vo= Vorm 1-n-1
Vao RL=33kQ, Min. 02 ')
Ti=125°C
L ] -l 10 25 50 70
I le=12x lay 0 Max. 15 30 P P mA
142 Iw = 100 mA Max. 10 16 35 50 mA
a2 Vo = 87 % Voau i :
dVide@ gate open, 125 °C Min 20 40 500 1000 Vips
{dVidt)e = 0.1 Vips, 125 °C 35 8.5
(dlidt)e™ | (dV/dtle = 10 Vips, 125°C Min 1 28 A/ms
Without snubber, 125 °C 8.5 12
Notes:
Utinimum Ioy ks guaranteed at 5% of lgy max.
“For both polarities of A2 referenced to A1
Table 4: Electrical characteristics (T;= 25 °C, unless otherwise specified) -
standard Triac (4 quadrants)
Value
Symbol Parameter Quadrant : 2 Unit
I-1 -1 25 50
lar™®
= Vo= 12V.R =300 v e | &0 | aa | N
Var AR Max. 1.3 v
Vao Vo=Vom RL=33kQ Tj=125°C Al Min. 02 v
I-10-n 40 50
lg I.-_‘,- = I;_'; Max. mA
125 lor I | 80 | 100
I Fm = 500 mA Max. 25 50 mA
dV/de® Vo = 87 % Vorw, gate open, 125 °C Min. 200 £00 W
fus
(dVidt)e™ | (dlidt}c = 5.3 Aims, 125 °C Min. 5 10 g
Notes:
(Minimum gy Is guaranteed at 5% of lor max.
(“For both polarities of A2 referenced to A1.
Table 3: Static electrical characteristics
Symbol Test Conditions T Value Unit
V'Y Irm=17 A, t, =380 ps 25 Max. 1.55 Vv
Vo threshold on-state veltage 125°C Max. 0.85 v
Rgf Dynamic resistance 125 °C Max. 35 m
25°C 5 A
loamllrrn | Vorm = Viam Max.
125°C 1 mA
Notes:

"T'For both polarities of A2 referenced to A1
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Table 6: Thermal resistance

Symbol Parameter Value | Unit
D°PAK [ 14
Ry Junction to case (AC) TO-220AB Max
TO-220A8 insulated 23 -
“cN
Junction fo ambient (3 = 1 cm?)Y DFPAK Typ. 45
Rt TO-220AB /
Snciion o et TO-220AB insulated | ' | 0
Notes:

‘WCopper surface under tab.

1.1

Characteristics (curves)

Figure 1: Maximum power dissipation versus

Figurs 2- RMS on-state current versus cass

on-state RMS current (full cycis) temparaturs (full cycle)
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Flgure 3: RMS on-state current versus amblent
temperature (printed circult board FR4, copper
thickness: 35 pm) (full cycls)

Figure 4: Relatlve variation of thermal iImpedance
versus pulse duration
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Figure 7: Non-repetitive surge peak on-atate

Flgure 8- Relafive variation of gats trigger currant,

currant helding current and latching current varsus
Junction temperaturs ({typlcal values)
B
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Flgurs 9: Relative variation of critical rate of
decrease of main current versus [dvidt)c

Flgure 10: Relative variation of critical rate of
decraase of main current veraus (dVidtjc
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Figure 11: Relative variation of critical rats of
decraase of maln current versus junction
temperature

Flgure 12: Thermal reslstancs |unction to amblent
versus coppar surface under tab (printed circult
board FR4, copper thickness: 35 pm)
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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. EC OPACK®
specdications, grade definitions and product status are available at: www.sLcom.
ECOPACK®™ is an ST trademark.

=  Epoxy meets UL 24 VD
«  Lead-free package

D*PAK package information
Figure 13: DPAK package outiing
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Table 7: D*PAK package mechanical data

Dimensions
Raf. Millimetsrs Inchast
Min. Typ. Max. Min. Typ. Max.
A 4.30 4.60 0.1693 a.1811
Al 249 269 0.0%30 0.1058
A2 0.03 D.23 a.0oD12 0.00
B b.70 D.23 0.0276 0.0366
B2 125 1.40 0.0432 0.0551
C 0.45 0.60 00177 0.0236
c2 121 1.356 0.0476 0.0535
D 8.95 9.35 0.3524 0.3681
D1 7.50 B.00 02853 03150
D2 1.30 1.70 00512 0.0669
E 10.00 10.28 0.3837 0.4047
E1 B.30 B.70 0.3268 0.3425
E2 £.85 7.25 0.2697 0.2854
G 483 5.28 01921 0.20M9
L 15 15.85 0.5506 0.6240
L2 127 1.40 0.0500 0.0551
L3 1.40 1.75 0.0551 0.0689
R D.40 0.0157
va2 o B* o g8*
Notsa:

MIDimensions In inches are given for neference only

Figure 14: D*PAK recommended foolprint ([dimenslons are in mm
16.90
»
1030 o St L b 508
11.90*
L] 4 o
- . 3.70
B90
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2.2 TO-220AB (Nins. and Ins.) package information
Figure 15: TO-220AB {Nins. and Ins.) package outline
B C
b2 | .
Regin gate 0.5 mm
max, protusaon r ~ 3 2
1“. SN L L
- S F
}! ;s
T
i " ™~
14
13 -
=it e )
1
\
lz 1
e i i \ a2
| \
1
\
I.I
II‘. | M H
b1 .I Rosin gals 0.5 _IZIIII —n ci
— max. profusiant!! s
a
(! |Resln gato position accepiod s oo of he tws peelions or in the symmetical oppoailes.
Table 8: TO-22048 (Nins. and Ins.) packags mechanical data
Dimanslons
Rel. Milimstars Incheam
Min. Typ. Max. Min. Typ. Max.
A 15.20 15.80 0.5984 0.6260
ai 3.75 D.1476
az 13.00 14.00 0.5118 0.5512
B 10.00 10.40 0.3337 D.4094
bl 0.61 Q.88 0.0240 0.0345
b2 123 1.32 D.02584 0.0520
C 4.40 4.60 01732 0.1811
ct 0.43 a.70 D.0193 D.0275
c2 2.40 272 D.0945 0.1071
= 2.40 270 0.0945 0.1063
F 6.20 5.60 0.2441 02558
| T3 3.68 D.1463 D.152
L 265 295 D.1043 0.1161
12 1.14 1.70 0.0443 0.0s63
13 1.14 1.70 0.04439 0.0563
4 15.80 16.4 16.80 0.6220 0.6457 D.E514
M 26 0.1024
Notes:

Minch dimensions are for ref=rence only.
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Ordering information
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Flgure 16: BTA12 and BTBE12 ssries ordering Information schema

Triac series

BT A 12 -600 BW RG

insulation

Cumrent

A = nzulated
E = non Inzuated

12=124

Voitage

500 = 500V
500 = BOOV

Zarzinity and type

B = 50 mA standard
C = 1% mA standard
SW = 10 mA logic level

Facking mode

BW = S0 mA Snubberiess
CW = 35 mA Gnubberiess
TW = € mA logic leve!

ARG = Tube

Figure 17: T12xx gsrles ordering Information schams

Triac series

T 12 35-600 G (-TR)

Current

12=12A
SenzEvRy
S0 =30mA
3E =35 mA
10 = 10 mA

Voltage

500 = 500 V
&00 =300V

Fackage

G = DFAX

Facking mode
Elank = Tube
-TR = Tape and reel

Table $: Product selector

Voitags {xxx)
Part number == == Sensitivity Type Package
BTB12-500C X 25 mA Standard TO-22045
BTH12-600B X 50 mA, Standard TO-22048
BTE12-600TW % 5mA Snuoberiess ™ TO-220A8
BTB12-6005W X 10 mA Snuoberess™ TO-22048
BTB12-00CW X X 35 mA Snuoberess™ TO-220A5
BTB12-600BW X 50 mA Snubberness ™ TO-220A8
BTA12-500C X 25 mA Standard TC-220AB Ins.
BTA12-x08 X X 50 mA Standarg TO-220AB Ins.
BTA12-600TW X 5mA Snubberless™ TO-220AE Ins.
BTA12-00SW % X 10 mA Snuoberiess™ TO-220AE Ins.
BTA12-0xXCW X X 35 mA Snuoberess™ TO-220AE Ins.
BTA12-0XBW X X 50 mA Snuobeness™ TO-220AB Ins.
T1205-600G X 5ma Snuoberess™ DPAK
T1210-6G X 10 mA Snuoberess™ D*PAK
T1210-800G X 10 mA Snuoberess™ D*PAK
T1235-00G X s 3EmA Snuoberess™ D*PAK
T1250-600G X 50 mA Snuoberiess™ DFFAK
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Tabls 10: Ordaring Information

Order code Marking Package welght ':’; Dm':":e”
BTA12-500BRG BTA12-6008
BTA12-5008WRG | BTA12-E008W
ETA12-600CRG BTA12-500C
BTA12-500CWRG | BTA12-500CW
BTA12-500SWRG | BTA12-E005W
BTAIZE00TWRS | BTAIZ-G00Tw | e e
BTA12-300BRG BTA12-5008
BTA12-300BWRG | BTA12-8008W
BTA12-300CWRG | BTA12-800CW 199 =0 Tube
BTA12-300SWRG | BTA12-800SW
5TE12-600BRG BTE12-6008
ETE12-S00SWRG | EBTB12-6005W
ETE12-600CRG BTE12-500C
BTE12-600CWRG | BTB12-500CW TO-220AB
BTB12-500SWRG | BTB12-8005W
BTE12-E00TWRG | BTB12-800TW
BTE12-300CWRG | STB12-800CW
T1205-600G-TR T1205-600G
T1210-6G-TR T1210-6G
T1210-800G-TR T1210-800G joop | Tape anares
T1235-500G-TR T1235-600G ¥
DPAK 138
T1235-800G-TR T1235-300G
T1250-500G-TR T1250-500G
T1210-6G T1210-6G
50 Tubs
T1235-500G T1235-500G

Revision history

Table 11: Document revision history

Date Ravision Changes
Sep-2002 6A Last update.
1. 12PAK package aoded.
. 7
R 2. TO-220A8 deilvery mode changed from bulk o tube.
27-May-2005 3 T1210 added

28-5ep-2007

Reformatted 1o cument standards. T1250 added

02-Feb-2017

Removed FPAK package.
Updated Figure 7: "Non-repefitive swge peak on-sfafe
cwrent® and Table O "Product selecior” and Tabie 10:

"Crdefing information”.

AW 43 Datasheet vaa BTA12 BTB12 T12xx




Qe T R
FAIRCHILD
L e e S

SFEMIFCOINM ICTOR

70

e

CRA

7] | rewsn

GEMLD | NEVED | RAKT

ClobalOptsisabincs ™

6-Pin DIP Zero-Cross

Optoisolators Triac Driver Output

(600 Volts Peak)

The MOC3051, MOC3052 and MOC30E3 gevices conslst of galllum arsenide
Infrared emitting diodes optically coupled to mondlithic siicon detectors

performing the functions of Zer Voltage Crossing biaeral triac dnvers.

They are designed for use with 3 triac In the Interface of logic systems 0
eguipment powerad from 115/240 Vac lines, such as solld-state relays,

Industrial controis, motors, soienolds and consumer appllances, etc.
« Simpifies Logic Control of 115/240 Vac Power

« Zerp\oliage Crossing

dvidt of 1500 Vius Typica, 600 Vips Guaranieed

« To ordar devices fhaf are tesfed and marked per VDE 0884 requiremeants, the
sufflx ~v* must be inciuded af end of parf number. VDE 0884 13 a fest aplion

Recommended for 115240 Vac(rma) Applicaions:

« SoenoidVaive Controis
« Lignting Controis

« Siatic Power Switches
« AC Molor Drives

= Temperaturs Conirois
=« EM. Contactors
= AC Motor Siarers

« 50id State Relays

MAXIMUM RATINGS
| Rating [ symmor | vaiwe | umt |
INFRARED EMITTING DIODE
Reverze oitage VR 6 Voits
Forsard Current — Continuous E 60 mA
Totai Power Dissipation @ Ta = 25°C Po 120 ma
Negigibie Power in Outpat Driver
Derate above 25°C 141 mirc
OUTPUT DRIVER
Off-State Cutput Terminal Volage VDRM 600 ol
Peak Repetitve Surge Curent maM 1 A
(PW = 100 p=, 120 pps)
Total Power Diszipation  TA = 25°C Fo 120 ma
Derabe above 25°C 1.7 miirc
TOTAL DEVICE
Isgiation Surge \oitsgel!1) Vigo 7500 Vacipk)
(Peak ac Volitage, 60 Hz, 1 Sacond Duration)
Total Power Dizsipation @ T = 25°C Po 250 m&
Derate above 25°C 254 mrC
Junction Temperature Range T =41 bo+100 "C
Arblent Operating Tempenture Range Ta —40to+85 "C
Swrage Temperature Range T,,i =408 +150 "c
Soidering empersture (10 5) T 260 c

MOC3061
MOC3062
MOC3063

&

STANDARD THRU HOLE

[T ST
&

2
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ELECTRICAL CHARACTERISTICS (Tp, = 25"C urless otharwise noted)

71

Charaaterictio | symber | s Tvp max | unw
INPUT LED
Reyerse Leskage Cumsnt g -— o.os 100 TEY
Vg=6W)
Foraard Voitage VE — 13 185 Voits
(iz = 30 mA)
QUTPUT DETECTOR (iz = 0)
Leakape with LED Off, EEner Direction Ipami = 60 soo nA
(Rated Vprasl 1
Critical Rate of Rize of CA-Otate Vorsge!2) dvick 00 1500 -_ Wins
COUPLED
LED Trigger Current, Current Required to Laich Qutput leT mA
(Main Terminal Voitage = 3 V130 MOC3081 - - 18
MCC3062 - - 10
MOC 3063 = — 5
Peak On-3tae \okspe, EEner Direction VM - 1.8 3 Voits
(rpg = 100 mA, |p = Sated 1)
Holding Current, Either Direction Iy == 5o -_— [T
Inhibk VoRsge (MT1—MTZ2 VoRape above which device wil not trigger.) VINe e 5 20 Voitz
iz = Rated IFT)
Leakage b inhioited 25ate IpsM2 -_ —g S0 A
(i = Rted IgT, Rated Vg, O Ciate)
Izolation Voltage if = €0 HZ, t = 1 5eC) Viso 7500 - - \acipk)

CLURRENT ima)

iy CH-STATE

Test voliage must be appled within dvidt rating.

All devices ane guaranteed to trigger at an IF value iess fhan or equ o max IFT. Therefore, recommended operating IF lles between max
I {15 mA for MOC3081, 10 mA for MOC3062, & mA for MO:C3063) and absolute max I (60 mA).
This s staic dvidt. S=e Figure T for test circult. Commutating dvidt s a function of the ioad—driving thyriston's) onty.

TYPICAL CHARACTERISTICS
Tp = 25°C

O - 1]

OUTPUT PULBE WIDTH - 20 puz} /] NORMALIZED TO
602 Iz =20 mA 7 13 Ty=22°C
00—t =ElHe " 12 -

Ta=25°C [ L= T
«X0 5.‘ 11

> ™1
D B -
-0 z; 0s = —
00 v = a2
-0 v o7
500 us
o5
= 3 =1 -2 3 ] 4 ) T

2 -+ © 1 2 3 4 3

‘W ON-CTATE VOLTAGE [VOLTS)

Figure 1. On—State Characteristics

Ta, AMBIENT TEMPERATURE ML)

Flgurs 2. Inhibit Vottage versus Temperaturs
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Figure 5. Trigger Cument versus Temperature
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Figure 4. Iprmz. Leakags In Innibit Stats
versus Temperature

o

L ALL

NORMALIZED TO:
Pty » 10Ips

n

——
B

5 10 -
Py, LED TRIGGER PULSE WIOTH (u3)

Flgure &. LED Current Required to Trigger
versus LED Pulse Width

50

The merpuay wefed reiay provides a high speed repesied
puize 1o the DU.T

100x scope probes are used, to alow high speeds and
woltages.

The worsi—caze condbion for stabic dvidt |5 established by
triggering the D.U.T. wih a normal LED imput current, then
removing the current. The varable Rrpgralows the aviditobe
gradually Increazed untll the D.U.T. contnues %o trigger in
response 10 the appied woitage puise, even a%er the LED
current has been remaved. The dwidl Iz then decreased untl
the D.U.T. stops triggering. rRc I measurad a2 this peint and
recorded.

Vomay = 400V

vt

L —
TRD

™
I

&

Figure 7. Static dvidt Test Circurt
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. Typical circult for use when hot line switching Is reguirzd.
Vo fn 1 g ua - In this circut the ot” side of the line Is switched and the
joad connected to the coid or neutral skie, The load may be
connectad to either the neutral or hot ing.

R |5 calcusated 50 tat Iz IS equal 10 tha rated |27 of the
par, 15 MA for the MOC3051, 10 mA for the MOC3062,
and 5 mA for the MOC3063. The 39 ohm resistor and 0.01
wF capacitor are for snubbing of the tlac and may or may

B not be necassary depanding upon the particular wrac and
= foad used.

Figurs 8. Hot~Line Switching Application Circult

AN

Ay o
] Suggested method of firing two, back-to—back SCRs,
Vi 1 g with 3 Motorola friac arfver. Diodes can be 1N40O1; resis-
g °_an d \ tors, R1 and R2, are optional 330 ohms.
D_.vwi uocisi<: o a b ach
%00 )'
PO - AV NOTE: This optoisolator should not be used 1o drive 3 load directiy.

It Iz Intended to be 3 trigger device only.

wo— "\

Figure 9. Inverse—Parallel SCR Driver Clrcult

R2 <
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