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INDUCTION BEARING HEATER

Praserd mongkholsan
Piyachart Srikaew
Asst. Prof. Dr. Anuwat Jangwanitlert Supervisor

2007

ABSTRACT

Induction Bearing Heater is presented. It is sample to construct due to no special
control requirement. It needs the accurate temperature device, DS1820, to calculate and predict
time and show the temperature display. The principle and condition of the design are described in
the project. The experimental results show that the output power, current |, time for bearing
expansion. The price of designed induction bearing heater can be compared with the price of

market induction bearing heater.
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i) (]

o 4
At = mqmﬂqumﬂauuuﬂm

mmé’uﬁuﬁs:uinumﬁﬂﬁ’umﬂﬁmmﬁaﬁmﬂﬁqmmqﬁuﬁi‘ﬂq U LU
mugﬂﬁa:ﬁﬂﬁwumuﬁm’lu uaseuuaniianisusalaanaua Nl 1+ Al
[ L 7 - L z 4 i 7 - L
lvanuenney 1 =2xr mumﬁa‘luqquunmﬂq

I =1+Al
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n
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e

r, = TainaamiAuaunnd

u

- [ A - a a & - - v oo
ma‘gﬂ'lm’l WarhlaumnIiunSigedu  MuvTecmainsovnodudu
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audnandléifAntudng Tash 7, >r douasslugl 2.3
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uumanuamuauﬂaam D40

3.4 nanmstugrenalniih

2070 2 7R THumsau N1N2 @ wiey Wiaguswunmnaniaeiniu Fand
Lmu%:ﬁ']ﬁ’.lﬂ’fﬂq Ferromagnetic Afien permeability , u gatﬁ'atﬁuuﬁummﬁ fn
Hy=4rx107 Him &IUf1 permeability maﬁﬂqﬁu, p Fofiewinty pg, p, loodl
u, fad relative permeabilty  lunidivasunundaudadluiidr g, anvaziisngeda
2,000 - 4,000

TaomalWusanand ( flux ) ﬁtﬁﬂmnmmﬂu@ia:qﬂ mansouen ndusasdin
fio leakage flux, ®l uaz magnetizing flux, dm w1 2 gmzpnimuaiienali
du + enunglisrnifisunufianiemsnavainszualuvaain

Tumsinrsindaulsdwiivesadimmualifisnuinuasifiamanisinasen

i
[

i A " ! 3 =
INTIUURVIVARINTAN 2 uatlfieToanany . ( dot) NMNUYIEIULUDDIVOIN

[

& lﬂ' 1 1 = v :
Nan‘ﬁ'nmumﬂmmma:‘qmmmmaﬁm U‘lﬂ AU

@1 =011+ Dml + Pm?2 (3-1)
D2 =P12+ Dm2+ Oml (3-2)

leakage flux, @11 Lﬁﬂmnn-s:uﬁ'l.umu'lumquﬂﬁ 1 uR: link @&nWz
wﬂmﬂ'qﬂ'?i 10 Budeiy leakage flux, Om2  fufeennizusinaiuln
208997 2 usz link mﬂa'm"gﬂ?i 2 ua:"gﬂﬁ 1 MnIoy

fovoued] arsvianadiladaei fiafunaruaniwilunsdioasduaning ideal )
mrzluanuniuaduda jeakage flux @1 gl link Y;nsauwawﬂmﬂﬁﬁﬂﬁ
Lﬁﬂﬁm{u Gip%s m%:'lﬂvlmauma'zmmﬂ'qﬂﬁ 1 U8z magnetizing flux, ®m Va3
mmﬂ'qﬂnﬁaﬁmw:'laj link anmnmawﬂmﬂﬁnqwﬁo (11w Oml aveely link
qnsawawﬂmﬂqﬂﬁ 2) nmzaznulunlfiaaasfieedesRnsaniieiuiuten
ﬂugaﬂ ( equivalent number )unuﬁa:ﬁmsmﬁaﬁﬂmmaumawmmﬂ
daiuABusnuAuTra999s AT o T unauiiminAu99 TN A Fadaaduan

IMTFUNTINAFAY



ve &
aums'lwﬁ'lmmmgmﬁuu’lugﬂmao matrix e@a%

y=Ri+ 9t (3-3)
dt

laofl R=diag[Ry R, ]
v . “ o go P
AMUFIUMB Ry , R, Uazflux linkage A1,A2 fuWufivaesiagefi 1,2
awdiay Wasnydli OI®2) agiudmwauseusuyad N1 (N2) 289
a
WRINTAN 1(2),
L 2 o ar g . .~ A’
arldnnudunusues flux linkage , Aot

Al= N, (3-4)
A2=N,®, (3-5)

laoh @, uaz @, wluemuaunis (3-1)usz (3-2) mMudie

o 4 9 & Y | & e a v
’N'ﬂﬂf}L'ﬂﬂlJIENﬂHYI‘NLLJJLHﬂﬂIG]UYIIJ 'lMT:U‘J_II.La.lmﬂﬂﬂz.lﬂﬂ‘]:im:l.'ﬂmﬂu

a ] Y

ldiAan139uén (saturation ) luszvuwdwan AzmwsoRasanldinsuy

L e

' o E aeu Py 2 . “ 6 = &
LUMARNUUARNWTUSLTILRU ( linear ) LR: Wang Naaef

cD,,:ﬂ (3-6)
Rll
Ni
o =—1r 3-7
ml Rm ( )
o, =2k (3-8)
RIZ
Ni
®,, = L% 3-9
m2 Rm { )

Tasfi Ry uar Ry fin reluctance 2aIl@UNNNNNNNT leak YDIWAND ( reluctance of

leakage path ) Nﬂﬂm‘szm"ml fu N ( ampere- turns ) fio mmf ( magnetomotive
A o * [ .

force ) mmmm'l,ﬂmnng'uaau.amnh ( Ampere ‘s )



. _,
- AMA ‘ AR VY .
r'y A
Ie l l]m
V1 El R°§ Xm g2 V2

sl L3 L7 d'n [ 7 r=
31]11 3.1 uam'zmﬁmHawamuauﬂmnﬂﬂmuﬂguqu

Reluctance TaddwmIlUUNUANSNTNIU ( reluctance of leakage path ), Rm

= o o v = “ o €
maamtaﬂ\ﬂugﬂ 3.1 mmmgnmmm‘leﬂﬂUnummgnﬂauwmwa PINANUAUNUD
o
a3k

R:LA Amp/Wb (3-10)

Taufi 7 : ausieisvanduneAngns

{ mean of equivalent length of magnetic path )
P R Y

A : Aufinanuaiunn

H : permeability vaIlunu
UNuAENNT (3-6) 89 (3-9) adluaums (3-1) uaz (3-2) wld

- M, " N + Ny,

D
'R, Rm Rm

(3-11)

N, NI N,
— 22 | DVah

@
* R, Rm Rm

(3-12)

UNUATENNNT (3-11) uaz (3-12) adluaums (3-4) uaz (3-5) xle

Nzli] + Nzli] + N1N2i2
R, R R

m m

Al=

{3-13)



N22i2 + N22i2 + NINZil
R, R R

n m

A2=

{(3-14)

53 v A e J ! » & o
'il:Lﬁu‘1.ﬂ’J’lﬂlJ1_]T:ﬂYIﬁ'llE1\1 2 INBUUTNIWRNMT {(3-13) muagnummmau

[
=l

o o= wm A ' o o
Tadﬂﬂﬂqﬂ’qﬂﬂ 1 WRZ reluctance UBITTVUULLAULNAN LLGI‘[&I'URE]EIHU'QG]YI 2 'I.'Wn']ua{l

W@tnu fmTuaunT (3-14)

[ .‘.: o . v o ;
faus Jrhmue ( define ) (nau self - inductance leeaRt

2 2
=N, Ny
)] m
=L, +L, (3-15)
2 2
o, N
{2 m
=L,+L, (3-16)

Taof Ly Wiz ( Lp ) fin leakage inductance YBIVARIAN 1 URE (2)

AUFINY LR Lni - ( Ly2) fin magnetizing inductance mawﬂmﬂqﬂﬁ 1use (2)
° [ -~ o -~ [ ™ A’
AMUSIOY UATIINFUNT( 3 - 15 ) Uaz ( 3 - 16 ) azldnnusuwusaait

Ly _Lw (3-17)
NZ ‘N'l

s e oa y dX .
gudulszinfveanani 3 lusun1s (3-13) uas (3-14) Taluagniy

° r o v & . o &

VIUIUTOVUIVARIANN 2 79 gnmnuﬂ'lmﬂu mutal inductance eI9%

L12 = NN,

(3-18)

m

NN,

L21= (3-19)

m
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Winled1 L12 = L21 uaz mutal inductance InMudanusnu magnetizing inductance

s ;
AU

Il= NZLm]
Nl
= ﬂLm2 (3-20)
NZ
FatuananToiiou fluxleakage luzues matrix 16t
A=Li (3-21)
Toud
I (Ln le)
LZ] LZZ
N
Lll + Lml FZLMI
L= ! (3-22)
N]
FI‘mZ LlZ + Lmz
2

UWASANNITOUNUAT inductance matrix ao'luaunﬁtmﬁu'lﬂﬁw(3-3) Arhytl
oo v = (Y . . . o &
pusauyadifienuansmaiugy T 16 (equivalent T circuit ) @a#t

INFUNT (3 -21)

1

Al=Li+L, (ih %z’zJ (3-23)

l=L]2iz+Lm2(%Lil+in (3-24)

2
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o 1 NI . ~ NZ . W L - Vlv A‘:n i
TISNRWUNUATNUNDON —=1, N3D 712 gauallIania Tunumammummau
2 1

N, o o e
—2j, o3 ey i, Ml
NI
.. N
i, =21,
N,
n3o Nji, = N,i, (3-25)

‘J ) ofl' - ﬁll 3 v a 1 ] et
Fomansanuinle i, Inaluveadagafl 1 9:lkiie mmi (ampere-tum ) siuviriu

a a . P o y  a & v
mmififiaannizug i, malwsasegan 2 Savhiudunisleudin ( transfer ) n3zum
Twaanagad 2 ludweaiaged 1 lavildaesaged 1 10uvas1adds ( reference
coil )

¢ - [ [ | ' N . [y o . [%
'lun’mmmmnu mlRanunudAtnay —Li epauls i i]:vlﬂ
N 2 1

2
N, = Nji, (3-26)

aX oA - A o v a v s a
untt i fe nezumfalnaluzasiaged 2 92 Mldide mmf Wiy mmf filfiasn

. { “ T Y ! o
i, naluwvemauafl 1 Saviiuduniileudis nizualuzesagad 1 lWdmamea

7afl 2 INFUMT (3 - 25 )

.- N, .
i, =—2%i, (3-27)
Nl
A d' L T e w g e d. L I‘:
Famaaouaaudses L Amanw power ) WaRow fans
iz'vz' =5V,
[
UUAB
. N
v, =—Ly, (3-28)
NZ

a ]
-

\ig99Iminey fiux linkage Jwuiadu volt - second aanulunisunuaaudsing Aazvin

laluhusadoriuussaulWiuduluauns (3 - 28)

“1, (3-29)

eh A = ;\V[l
2
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) v N A
UMUANEUMT (3 - 27 ) saluaumis (3-24) Uz (3 - 24 ) Fl azldiney
2

: a . N v
A, uszillounw L, eéw 2L lusunis (3-23 )ezld
Nl

A =Ly + L, (4 +1,) (3-30)
Ay = Lyi, + L, (il 'H;) (3-31)
2
Tood L =(&} L (3-32)
12 ]v2 12
FUNITUIIAU WA a:ﬁgﬂﬁai‘{
Cody
v =Rj +—L 3-33
1 1%1 dt ( )
- . dA,
=R i +22 3-34
| v, 2h dt ( )
laoh
N 2
R = —’-J R (3-35)
2 (NZ 2

3.2 mgaiEanalnia

gyEslUluvamanauasian
of

J [
'lwwutﬂumﬂﬂﬁunu wazaanfond duies '[ﬂumm'lwﬂmg muua:mﬁuugﬂtﬂu A7
fou Saduvindy IR + 2R, =(I))? R, maogtymuu TuAvSanmnssuafilnasn

mﬁmlﬂﬂlmmmﬂ (copper loss) e s lWdfig

o a P g -l \ v ' ' o e
Massed uazeziiuihnzusiizilfouulavagiaus ududrwasa naadinaz el
ity
AgqiEpifiasannnszuanain  ( Eddy current loss) durasgaisluunu
-3 d'. v . = A=I' o » oa a’ A’ -3 d'
AN aniFuuRniman g ldmits i Widaussauiwiawluunuman  Waunu
-3 » 3 3 I.: L% 8 =l [ 1 = ] A d'
wanvandauladluimanninay 'luuua:mﬁuusmumanag I URUULLURIANY
“ o & o o a g It v A o a =
anfiswlY gauudandioninsen Wi awluunumanle Walluseauszinrzug
& & " a = - - =
maan ( Eddy current Yaulwamdn nszugvamlufianiuduui®in  flasnmed

v o a " e V2 A e d
nazudlnadiuiuiidamuduniu Sailiane. MgREELYIINY I"’R=T oy Wi
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qryLﬁuﬂr. m:uJﬁuugﬂ"lﬂLﬂuﬂﬂm"auluunumﬁn wfwimaferedeudulu
ﬂﬁUﬂnﬂuTﬁfuﬂﬁﬂuG]ﬁumﬂ.ﬁﬂfmu%’au’luunumﬁnLﬁaamnnszuﬁ‘lumu
njuadlawy (Ohm ‘s law ) RITHIANBILAY FisaUsutareandriuta
wuaegdnfanuandng v azinszusluduaa leonszus I andudadiwnauny
AU R wazannguadlawy nazualwih | Alwsssdudediuaniuniiudns

“ o C v & s o~ o v a
ﬁnzrmh:qnﬂun"hJua:tﬂuammunﬂunummmumwma’m lag#

14
| = — 3-36
: R ( )

de 0 = nimudlWEh A uaswld)
v = anudndnd v (Tant)
R

= anumumu Q dend)

arumumulWin R 1a3a1aa21t WA szl udaduasanuanusiiuasidn

L S

o v o X 4 N A 1 A - o a !
RERIUNALNUWNUNWUIRE A Lﬁu"lmmmuﬂ:ﬁuwuﬁ I@]U&lﬂ’]ﬂdﬂ‘ﬂﬂd’lﬂ@l LIUNIT RANW

L el J‘ -l
Ui p aail fe

R=p— (3-37)
A
] L A = d' o o d' - -3
mnU'nammwmwmumu'lﬂﬁﬂ ‘ﬂd&lﬂ']ﬂdﬂﬂ’]“?U?ﬂG‘]ﬂqmﬂﬂﬁlﬂqu 1D
A Om?
p=R== =Q-m (3-38)
m

J { 1] - -] )
mnﬂaauﬁmaamma‘lwﬂwmumﬂmmmmwmsm‘lugﬂm aagmwa NN W uIuioe

ag'lugﬂmaoﬂmws‘fmmu'lwﬂﬂ h

G =— (3-39)

INFUNMTAN PIAUITAUTT WAIUAMUTDURE ANz IAN

P=I’R (3-40)
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Fawdanu awdenszudsiuay | usr R eoiusniuindenssus (1) e
gﬁuﬁﬁﬂﬁtﬁﬂmmi'awj‘fu'lu‘[w:Lﬂ‘%‘awmUﬂé’ugn‘ﬂu ( induction Bearing Heater )
WisyldiumdauadlWindldndnms  Ausesadudguniiswamsenann  usziu
wamadunolaisiuiusendas g uuunuminiasInu Samsuusssu Wi

fowdndausaaulwWindiusen  IAUSATEIMVDINTAULANIG  VTUeANE WA

ada [y

Aariiu Asiusenandunaspdfilusadulni geelinszusIiig

v
o Lt

' & = A‘J &
lunsdlvavasasupnoasuaniin ﬂaugmﬂumﬁaummmﬂuqumgnamws

v

o A .
nazdismusoufnssamden  doinlitinszusiwinadu  ( eddy current ) 1u

L

A o ¥ a 9 ° d e A -
aauganUugIn aawnalTinaentauiwImnniasugniu vmzNnu (Yoke)

L]
e d I

damilgmnpiindimilouida
Sama?i’ﬁ(Hysteresis)

Watlonusaafanuimdnlitumaneluanuin - Teomsilaunszuaasy
'lﬁﬁ’umﬂmﬂﬁﬁuaguuunumﬁn donszumAndu anudusnuwaiindn(H)iasiRuin
g liiduusanalingn (B) Lﬁuﬁuwm:ﬁaﬁw‘ﬂﬁmwwmuﬂme‘fmmLuimé’mﬁﬂmi
Sudmg LN euduEIwi R asesunudanduldy 0AK Heraninu
L'zTu'jTuammmmﬁnmLﬂuquﬁazwuiwﬂ’aﬁmwmmuﬁummLé'mmuﬁmﬁnmﬁaaq fin
oD Bunhddinanandy  (Residual magnetism) thaadnsliduuimen
ﬂnﬁ'ﬂatﬂuguﬁ rdanfiunudurasswawninlufirmuenitin  ananwuin
YBAFUUTILANENZAAR wmzﬁ"otﬂuguﬁﬁqﬂ E fwasusinfouaiingn OE firh
'lﬁéwmmujmﬁnmnﬁwLﬂuquﬂﬁ%aL‘%'um"l Tataa¥@W Wada(Coercive force) timInin
SnnRuanutuswanlindndsludn siflwnalianunuuinzeaduusawiman
Lﬁu%ru'lw?lﬁmamc-u"mwm:ﬁaﬁoqﬂﬁunumﬁnLﬁﬂmsﬁuﬁ’amm"mauunuﬁdﬂLsTv. EF
winniutvnIndufismesmitlonanudusnaudindndned  anunuiusiuas
RSN A VIRMUAU FG T qm‘fudwmwmﬂuﬁmmujmﬁmﬂuﬂuﬁ e
finadinnunuiiudunnulinanandanduauat waswndanainanudy
suwnuNmandaluan auﬁommnﬁamwnmuﬂumaotﬁmmuajmé’na:tﬂuguﬁ WAz
winfnaRuanudvannulmandaly AL NN FULT LM N Tz R w
swAamIanTwsunwninmasuuInidun1InsusauIEUNAEuTaInT W wWodAnIT
dndissfadrsnidainmisaenuduanduusasivindnatmite  Gonidums
CDEFGC Wiaudsaaids @'ﬁuﬁm'lugﬂﬁ 3.2 Aufinsreudsneidaeslinnudunusiu

nmagFeluunufinznamlunaudaly
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ATNLDH
AUINUN VAN

o
JUn 3.2 Wioviseaids

Tummeseussuaindn  ludamesassrinisiisuudasdnnumdy
awuwininetnth g Saassevdmneifaiildinmmeravludnsmsdingaduni
NI10UFRASITRINAINITIURATI (dc hysteresis W38 static hysteresis loop) ugdvin
MINAFOLRITUUINED fuminapuuasmenuduanauimine e
pneatau Watuulssdsenal 50 Hz asseudmasiefilaezunivin uashs
mwﬁqamnﬁmﬁauﬁmﬂa‘%“ﬁaﬁa:i‘iwmu'lnqj%w'hu G'fouﬁm'lugﬂﬁ 3.3

-——— —— ———— —

o
l.h’l 3.3 uarasanuidamainnavines3ds



dhilnnoayana nizevundimanszly 1

- v 4, o P - ]
wazvzinlanfnnuie g wasnui s lumslfouuladsany
wiuduusuimdnangr B, Thilu -B uszndulldiu B, Snafawdssnuild
~ (] a 1 " o . ‘J J 1 L A’ :II
ananFoni Manugglendsasida (hysteresis loss) TavzliupgnAUNUA
= da d v ] a o o W v
wevdmaegidadnaiy  anafiteuimasidaivwevmslngdudiailounnudy
] = i d' ' ] ] i : o L 3
guulnaninuiifene g mwnzllaanudgdiufiszififiennmzualnay
4 = o 4 a0 8w a o v
(eddy current) FaifluwasamgiFs AvhlinTeudmaeideunolngiu
uaztimualian  aud Swausey  uazdieunwnusimEnd
' - v w e & & e a oo
it arldhdnduurausimdnluununinziuegnviurdulwinzusasufiou
o &, o [ | v o, P | = [ y > -
aauuauTIeuw WA nizurssundauitsnia Aazladinnunuiwiuiduusausiman
' T o ' \ v . v o | o i
gogad iy undathady Srhwuald wieviseeifaswnalngian duraslugui
3.4 mhuualidmivdunduliinsussdugge  uasssldmanummuimduus
wimangige B, udthviinsaedunaulWih  nuusssbaindias 20%ezle
- A4 A = P A 1w "= . ’
wiaudlegifafiiana  Serufianumnuiuduusudiningige  fidas B,
uaztnsaasussan WinTzugsduasdnian g ez lddanumuiuiuidunse
wimdngigaaasaion uiuiu B \§umadiunnge B, B, ,B; leusasliluzuns
- ' . . J - ' = - P [y
uazvsiunin normal induction curve 'naa:ugﬂﬂwannauamﬂas*‘ﬁimﬂmunv.

uafigaiaeu (virgin curve ) OBM szlalmilauniu

J "

\\ §§

o ~ a - -
Eﬂn 3.4 HRT2IUWTIAUAANILNAIITOLTRINDTDR
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B B

Bl'
H -H, i H

(N) (1)

31]# 3.5 (n) NiaaoTHavasudinindan (1) WiRAaITrUoILNIMANLT

waanTsumM e TeuiaasTia mmmﬁﬁ]:uﬂﬁaqu.aJmﬁnaamTJu 2 Uszinn
leunuaininsan (soft magnet) uszuNLMANUDY (hard magnet) T9 “wlimdngow”
Lﬂuﬁ’aqﬁhmiamiﬁ'ﬂﬁtﬂuuaimﬁnﬁaaus’ﬁaﬁ'lu'muaimﬁn L duudindnons
g “wdmdnudy Sruddesethunuusdinandas fedadlfawrandininnisuanainu
WIIF Tunmsildiduuindnuaznisaudndimandininazilaonn Wiadu
WIWENOMT AukanaRTadniinandauussuaimanudiuamdnanatyezuaaslddn
WEFADTTR (hysteresis loop) laswiindnsanaziinidmaeifauay arundmanuieci

NIFwaITanie é’auwm'luzﬂﬁ 3.5

33msgaidsluunuinan
migyEsluunwminusznoudinidt Wi gudoiesnndaasida
(hysteresis loss) Ll.ﬂ:ﬁﬂ5d§nJL§ULﬁaamnn7:LLﬁ'lﬂmumUluu.nuu.u'mﬁn (eddy current
o = = - ) ;
loss)MIlToRzIB AR d o LT
3.3.1nvguidskasindaaaida (F,)
o A‘ ﬂ' = = a ] 1 (23
fAnTonkunrssnTeviaaeIa(HagmaainunmLiLERIALIRED
[ L% ' a ' = [%) ' P ' a a &
Auanuduswuingn) woinduwssudanilamiiotFanasniiadunnaues
[ -] - A - o 23 g A e ] =
wraunIanszus i fdlanlinuuasraAvusavunuindn Aufidandrraznapii
ﬂl = ’ o d ol = a d L lﬂ'
augyde AGenianugysiiesn saeoideimunmldnnsunsfi 3-41
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2
P, = %{%‘JKf Watt (3-41)
e B, = ATWRWILKHKERLTILIIAENIGR
go=  ANBNTURUINUNINED
V. = Bunasuadunuingn
f = Al

A o a A = aa v v
Lwam:aﬂﬂrymmaamwgmmmuaomnaamawﬁ 2z U 1funu
MENLTsLN soft material 1wn1I8anUULLATAININATWHA

r
3.3.2n1sguidowmasannszudlnain (7)

A o “ o A w | ° va ' =
Walinszaavlnaludninadsiunuininagin MMIAAAEUINLANEN

J 3 ¥ o [ ] ) L% fd ] J = =) o 9 '
Suluunwndngwsudinan  eanamazsanuunwmangaanwiduain Wi v
~a o dl & o = ' o -
TWiAausaaawnisnhanlunuinin LLa:m:uam:mmm‘lv\ﬂag'luunuman'lﬂ

] - a’ [} “w o “
SHNINIEUR INaIN msmﬂmumaam:ua‘lhmuna'[wLnﬂmwgrytﬁu'lumaﬂ'nmau

X a ) a o El ° » o

TN Lmn'nmwugrymmuaomnm:ua’lwmu SITNTOF M IGIINENN1IA 342

P =K f*B Watt (3-42)
A ' ad Ve & P o &
We K, = sasfiluagnuiamsihanhunuman
£ = e
B, = SMUMKILUMERUIILINENGIEe
& e { v |
PUIAVBINTTUR IMEUDRB LN MAIUBIULL RIVBARULTILGINED

@af) uazausumulniwessunwnin nsaanisgyiEsilesnnnszudinain

ldlaslfunumaniduuuuminuiudadauiu (Laminated core) a93171 3.6 o
1 1 g o ﬁ‘ ' L [} b 1 :’ a4 -

udszisinazlfmsiefRavfafdianadunmugs tiu arudiihiuis
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nezuAlnauFIe Ny @ @
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N &

LWNUHANFY

UWNUMENARD LAWY

.

SATaUNY
| “ - o Y A o oA
suUn 3.6 nilfunumdnuuumdnusindadau LwaaﬂmsgryLamuaamnnmtﬂ‘lﬂmu
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PNANATBI(€) | aRNF 1| NN 2 | aTN 3 | ANIN4 [ ATIN 5
30 31 32 31 33 32 32 1
40 42 41 44 43 43 43 1
50 53 54 52 51 52 52 1
60 63 61 61 62 63 62 1
70 71 74 72 72 73 72 1
80 82 83 82 81 80 82 1
90 a5 92 93 91 94 93 2
100 102 104 101 102 103 102 1
110 114 112 111 113 113 113 1
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A a‘; { o el 1 3 ] LY
M1519N 4.3 HANTMARDIATIN 2 ﬂaugnﬂutﬂumuﬂuﬁnmd 3.5 73, nU YOKE 2 Tu.

%THDv riawn1INaaal 1.6 %

Temperature | Time(Min) | Primary Primary | Power(W) | POWER | %THDv
°C) Voltage(V) | Current{A) FACTCR
30 0.00 219.6 10.65 110 0.0470 1.8
40 0.25 219.5 10.65 110 0.0471 1.8
50 0.44 219.5 10.65 110 0.0471 1.8
60 1.03 219.6 10.64 110 0.0471 1.8
70 1.30 219.8 10.64 110 0.0470 1.8
80 2.00 219.4 10.64 110 0.0471 1.8
90 233 219.6 10.64 110 0.0471 1.8
100 2.53 219.4 10.64 110 0.0471 1.8
110 3.46 219.5 10.63 110 0.0471 1.9

A I‘.: i Lt -1 = , L
A15197 4.4 HANINARBINTIN 3 ﬂaugnﬂmaumuguﬁnma 3.5 wy. NU YOKE 2 <.

%THDv faun1Inaasd 1.5 %

Temperature | Time(Min) | Primary Primary | Power(W)| POWER | %THDv
°C) Voltage(V) | Current(A) FACTOR
30 0.00 219.9 10.65 110 0.0470 1.8
40 0.28 219.9 10.65 110 0.0470 1.8
50 047 219.9 10.65 110 0.0470 1.8
60 1.10 219.9 10.65 110 0.0470 1.8
70 1.37 219.9 10.65 110 0.0470 1.8
80 2.03 219.8 10.65 110 0.0470 1.8
90 241 219.6 10.65 110 0.0470 1.8
100 2.57 219.7 10.64 110 0.0471 1.8
110 3.55 219.7 10.64 110 0.0471 1.9
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19790 4.5 AARDUSSTIWULILUUUIRTITUYBINENTTNGRDY ﬂaugnﬁmﬂumu

guﬁnmo 3.5 9. ALa8Y %THDvV NaunIinessd 1.53 %
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Temperature | Time(Min) Voltage(V) Current(A) Power(W) %THDv

rc) MEAN | sD MEAN sD | MEAN | sD | MEAN sD | MEAN | sD
30 0.00 | 0.00 [ 219.97 | 0.40 | 10.64 | 0.02 | 110.0C | 0.00 | 1.80 | 0.00
40 0.24 | 0.04 | 219.60 | 0.26 | 10.65 | 0.00 { 110.00 | 0.00 | 1.80 | 0.00
50 0.46 | 0.02 | 219.63 | 0.23 | 10.65 | 0.00 | 110.00 [ 0.00 ; 1.80 | 0.00
60 1.07 | 0.04 | 219.70 | 0.17 | 10.65 | 0.01 [ 110.00 | 0.00 | 1.80 | 0.00
70 1.33 [ 0.04 | 219.80 | 0.10 | 10.65 | 0.01 | 110.00 [ 0.00 | 1.80 | 0.00
80 2.01 }0.02]219.50|0.26 | 10.65 | 0.01 | 110.00 | 0.00; 1.80 | 0.00
90 2.36 | 0.04 | 21953 |0.12 | 10.65 { 0.01 | 110.00 [ 0.00 | 1.83 | 0.06
100 2.56 |0.03|219.50 [ 0.17 | 10.65 | 0.02 | 110.00 [ 0.00 | 1.87 | 0.06
110 3.50 | 0.05|219.57 } 0.12 { 10.64 | 0.01 | 110.00 | 0.00 | 1.80 | 0.00
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AN 4.6 HANTNARSIATIN 1 ﬂﬂugnﬂumumuﬂuﬁnma 6 TU. NV YOKE 3 %.

%THDv Maunineagd 1.5 %

Temperature | Time(Min) | Primary Primary | Power(W)| POWER | %THDv
{°C) Voltage(V) | Current(A)} FACTOR
30 0.00 219.9 8.15 520 0.2901 1.8
40 0.30 219.9 8.12 520 0.2912 1.8
50 0.43 219.9 8.11 520 0.2916 1.8
60 0.59 219.8 8.11 520 0.2917 1.8
70 1.04 219.8 8.11 570 0.3198 1.8
80 1.24 219.8 7.98 520 0.2965 1.8
90 1.45 219.8 7.96 520 0.2972 1.8
100 1.56 219.8 7.94 520 0.2980 1.8
110 2.06 219.7 7.93 520 0.2985 1.9
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A5 4.7 HAMINARBINTIT 2 ﬂanﬁnﬂmﬁumuguﬁnma 6 T1. NU YOKE 3 Ta.

%THDv NaUNIIMaARDY 1.4 %

Temperature | Time{(Min) | Primary Primary | Power(W)| POWER | %THDv
¢ C) Voltage(V) | Current(A) FACTOR
30 0.00 220.3 8.17 520 0.2889 1.8
40 0.35 220.3 8.17 520 0.2889 1.8
50 0.44 220.3 8.15 520 0.2896 1.8
60 0.58 220.3 8.15 520 0.2896 1.8
70 1.07 220.3 8.14 520 0.2900 1.8
80 1.26 220.4 8.13 520 0.2902 1.8
90 1.50 220.4 8.08 520 0.2920 1.8
100 2.08 220.3 8.05 520 0.2932 1.8
110 2.18 220.3 8.03 520 0.2939 1.9

‘l :: } a 21 v ] pd
AT NN 4.8 HANINARDIATIN 3 ﬂangnﬂmaumuﬂuﬁﬂmo 6 wi. NU YOKE 3 7.

%THDv fauNIMaasd 1.4 %

Temperature | Time(Min) | Primary Primary | Power(W) | POWER { %THDv
°C) Voltage(V) | Current(A) FACTOR
30 0.00 219.9 8.22 520 0.2877 1.8
40 0.37 219.9 8.18 520 0.2891 1.8
50 0.49 219.9 8.14 520 0.2905 1.8
60 0.58 219.8 8.13 520 0.2910 1.8
70 1.19 219.8 8.11 520 0.2917 1.8
80 1.34 219.8 8.04 520 0.2943 1.8
90 1.49 219.8 8.01 520 0.2954 1.8
100 2.06 219.8 7.98 520 0.2965 1.8
110 2.34 219.7 7.94 520 0.2981 1.9
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Temperature | Time(Min) Voltage(V) Current(A) Power(W) %THDv
¢c) MEAN | SD MEAN sD | MEAN | sD MEAN sD | MEAN | s
30 0.00 | 0.00 | 220.03 | 0.23 | 818 [ 0.04| 520 {0.00| 1.63 |0.06
40 0.34 | 0.04 | 220.03 | 0.23 | 8.16 {0.03}| 520 |0.00]| 1.60 | 0.00
50 0.45 | 0.03 | 220.03 (0.23 | 8.13 [0.02| 520 |0.00| 1.63 | 0.06
60 0.58 | 0.01 | 219.97 (0.29 | 8.13 [ 0.02| 520 |0.00| 1.60 | 0.00
70 110 | 0.08 | 219.97 ] 0.29 | 812 |0.02| 570 [0.00] 1.60 |0.00
80 1.28 | 0.05 | 220.00 { 0.35 | 8.05 | 0.08| 520 |0.00{ 1.60 | 0.00
90 148 | 0.03 | 220.00 | 0.35 | 8.02 [0.06 | 520 |[0.00] 1.67 | 0.06
100 190 | 0.29 | 21997 | 029 | 799 (006 | 520 |0.00] 1.67 |0.06
110 219 | 0.14 | 21990 | 0.35| 7.97 |0.06 | 520 {0.00} 1.70 [0.00
2.50
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%THDV TIaUNINa8ey 1.3 %

Temperature | Time(Min) | Primary Primary | Power(W)| POWER | %THDv

(°C) Voltage(V) | Current(A) FACTOR
30 0.00 220.8 6.61 590 0.4043 1.8
40 0.30 220.8 6.51 590 0.4105 1.8
50 0.49 220.8 6.48 580 0.4124 1.8
60 0.59 220.8 6.46 590 0.4136 1.8
70 1.18 220.8 6.45 590 0.4143 1.8
80 1.30 220.8 6.42 590 0.4162 1.8
90 1.55 220.7 6.41 590 0.4171 1.8
100 2.01 220.7 6.39 590 0.4184 1.8
110 2.16 219.7 6.35 590 0.4229 1.9
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A “: ! bt L ) Q'
A19191N 4.11 HANTNARDIATIN 2 ﬂaUQnﬂmﬁumuguﬁnma 9 v4. NU YOKE 5 4.

%THDv faun1inasal 1.3 %

Temperature | Time(Min) | Primary Primary | Power(W) | POWER | %THDv
(°C) Voltage(V) | Current(A) FACTOR
30 0.00 220.7 6.63 590 0.4032 1.8
40 0.23 220.7 6.62 580 0.4038 1.8
50 0.41 220.7 6.61 590 0.4044 1.8
60 0.52 220.7 6.58 590 0.4063 1.8
70 1.14 220.7 6.57 590 0.4069 1.8
80 1.24 220.8 6.55 590 0.4080 1.8
90 1.45 220.7 6.53 590 0.4094 1.8
100 1.52 220.7 6.51 580 0.4106 1.8
110 2.03 219.7 6.47 590 0.4151 1.9

A 5 J o r.] b [} bt
MN1519N 4.12 HANTTNARDINTIN 3 mauglmﬂumumuquﬁnmo 9 . NU YOKE 5 Tu.

%THDv Nawn1inaasy 1.2 %

Temperature | Time(Min) | Primary Primary | Power(W) | POWER | %THDv

(°C) Voltage(V) | Current(A) FACTOR
30 0.00 220.8 6.61 590 0.4043 1.8
40 0.32 220.8 6.61 590 0.4043 1.8
50 0.43 220.8 6.59 590 0.4055 1.8
60 0.54 220.8 6.56 590 0.4073 1.8
70 1.09 220.8 6.55 590 0.4080 1.8
80 1.23 220.8 6.54 590 0.4086 1.8
90 1.43 220.8 6.53 590 0.4092 1.8
100 1.54 220.8 6.53 590 0.4092 1.8
110 2.01 220.8 6.51 590 0.4105 1.9




@171 4.13 dnafsuasFwdenunntaIguveInsnIInaass asugntu@unu

guﬁnma 9 Ty fafY %THDv Naunmaaed 1.27 %
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Temperature | Time(Min) Voltage(V) Current(A) Power(W) %THDv
°C) MEAN Sb MEAN SD MEAN SD MEAN sD MEAN sD
30 0.00 | 0.00| 220.77 [0.06 | 6.62 [0.01| 590 |0.00| 157 | 0.06
40 0.28 | 0.05| 220.77 {0.06 [ 658 |[0.06 [ 590 |0.00| 153 | 0.06
50 0.44 | 0.04 | 220.77 [ 0.06 | 6.56 |0.07 | 590 [0.00| 153 | 0.06
60 0.55 | 0.04 | 220.77 [0.06 | 6.53 |0.06| 590 [0.00| 1.57 | 0.06
70 1.14 [0.05| 220.77 | 0.06 | 6.52 [0.06 [ 590 [0.00| 1.53 | 0.06
80 1.26 | 0.04 | 220.80 | 0.00 | 6.50 | 0.07 | 590 |0.00| 1.53 | 0.06
90 1.48 | 0.06 | 220.73 | 0.06 | 6.49 [0.07 | 590 |0.00| 1.53 | 0.06
100 1.69 | 0.28 | 220.73 | 0.06 | 6.48 | 0.08| 590 |0.00| 1.60 | 0.00
110 2.07 | 0.08 | 220.07 [064 )| 644 |0.08| 590 |0.00| 1.63 | 0.06
2.07
2.00
;g 1.50
= 100
0.50
0.00
30 40 50 60 70 80 20 100 110
20miii°C)
511 4.15 nuEassna A iuIAvaIadugnThu A MgUINa1 9 T,
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A1519N 4.14 Nammﬂaamé’ngnﬂmiumuguﬁnmo 9 M. NU YOKE 5 .

%THDv Nawn1TNaned 1.3 %

50

Temperature | Time(Min) | Primary Primary | Power(W)| POWER | %THDv
{°C) Voltage(V) | Current(A) FACTOR
30 0.00 220.8 6.61 590 0.4043 1.8
40 0.30 220.8 6.51 590 0.4105 1.8
50 0.49 220.8 6.48 590 0.4124 1.8
60 0.59 220.8 6.46 590 0.4136 1.8
70 1.18 220.8 6.45 590 0.4143 1.8
80 1.30 220.8 6.42 590 0.4162 1.8
90 1.55 220.7 6.41 590 0.4171 1.8
100 2.01 220.7 6.39 590 0.4184 1.8
110 2.16 219.7 6.35 590 0.4229 1.9

A & . [ b
A1979N 4.15 Namw@ﬂamaugnﬂumumuquﬂnma 9 74. NU YOKE 3 Ta.

%THDv NaunIINeaas 1.3 %

Temperature | Time(Min) [ Primary Primary | Power(W)| POWER | %THDv
(°C) Voltage(V) | Current(A) FACTOR
30 0.00 219.6 7.62 500 0.2988 1.8
40 0.20 219.6 7.55 460 0.2774 1.8
50 0.35 219.6 7.54 460 0.2778 1.8
60 0.47 219.6 7.53 460 0.2782 1.8
70 1.21 219.7 7.51 460 0.2788 1.8
80 1.39 219.6 7.48 460 0.2800 1.8
90 2.15 219.6 7.45 460 0.2812 1.8
100 2.38 219.6 7.43 460 0.2819 1.8
110 3.06 219.8 7.4 490 0.3013 1.9




51

A Lod £ » ' [
19791 4.16 Naminﬂaamaugnﬂmwmuquﬁnma 9 9. NU YOKE 2 qu.

%THDv fiaun1manad 1.6 %

Temperature | Time(Min) | Primary Primary | Power(W) | POWER § %THDv
¢C) Voltage(V) | Current(A) FACTOR
30 0.00 219.9 9.99 240 0.1092 18
40 0.45 220.4 9.99 210 0.0954 1.8
50 1.32 220.3 9.96 210 0.0957 1.8
60 2.45 220 9.96 210 0.0958 1.8
70 3.12 220.7 9.96 210 0.0955 1.8
80 4.47 220.4 9.92 210 0.0960 1.8
90 7.06 220.3 9.92 210 0.0961 1.8
100 817 220.3 9.91 210 0.0962 1.8
110 9.46 220.3 9.91 210 0.0962 1.9
14,00 g
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#include<16F877a.h>

#fuses HS,NOPROTECT ,NOPUT,NOWDT
#use delay(clock=20000000)

#use standard_io(B)

#use fast_io(D)

#include <lcd.c>

#define TOUCH_PIN PIN_BO

#bit TOUCH_PIN_BIT = 0x06.0

char ascii[17] = "0123456789ABCDEF";

unsigned char temp_msb,temp_lIsb,
temp_half,temp_buff,chk;

int1 sign;

float a,b ;

unsigned int j,k,I,x,y,z ;

byte touch_read_byte() {

byte i,data;

for(i=1;i<=8;++i) {
output_low(TOUCH_PIN);
delay_us(14);
output_float(TOUCH_PIN);
delay_us(5)
shift_right(&data,1,input{(TOUCH_PIN));
delay_us(100);
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return(data);

byte touch_write_byte(byte data) {
byte i;
for(i=1;i<=8;++i) {
output_low(TOUCH_PIN);
delay_us(10);
if(shift_right(&data,1,0)) {
output_high(TOUCH_PIN);
delay_us(10);
if'"TOUCH_PIN_BIT)
return(0);

} else {
output_low(TOUCH_PIN);
if(TOUCH_PIN_BIT)

return(0);

}

delay_us(50);

output_high(TOUCH_PIN);

delay_us(50);

}
return(TRUE);

byte touch_present() {
boolean present;
output_low(TOUCH_PIN);
delay_us(500);
output_float(TOUCH_PiN);



delay_us(5);
if(linput{TOUCH_PIN))
return{FALSE);
delay_us(65);
present=linput(TOUCH_PIN);
delay_us(240);
if(present)
return(TRUE);
else

return(FALSE);

byte ReadTemp_DS1820(){
byte i,buffer[9],
if(touch_present()}{
touch_write_byte(0Oxcc);
touch_write_byte(0x44);
delay_ms(300);
touch_present();
touch_write_byte(Oxcc);
touch_write_byte(Oxbe);
for(i=0;i<9;i++) buffer[i] = touch_read_byte();
temp_lsb = buffer{0];
temp_msb = buffer[1];
sign = 0O;
if(ttemp_msb!=0){
sign = 1;
temp_Isb = (~temp_Isb)+1;
}
temp_half = temp_lsb & 0x01;
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temp_Isb = temp_isb >> 1;
return(TRUE);

}
return(FALSE);

void ShowTemp_DS1820(X
char i;
lcd_send_byte(0,0x8a);
if(ReadTemp_DS1820() X
if(temp_buffl=temp_Isb){
temp_buff = temp_lsb;
lcd_pute(” "}
lcd_send_byte(0,0x8a);
if(sign) lcd_pute("-");
i = temp_Isb/100;
if(i'=0) lcd_putc(asciili]);
led_putc(ascii[(temp_Isb%100)/10]);
led_putc(ascii[(temp_lsb%100)%10});
if(temp_half == 1)
led_putc(".5 C");
else lcd_putc(".0 C");

}
} else led_putc("Error”);

void Showtemp(){

led_gotoxy(1,2);
lcd_putc(" Temp set:");



if (j==1){lcd_putc(" 60 C");icd_gotoxy(1,2);lcd_putc(" Min set:");
delay_ms(50);|=60;}
if ==2){lcd_putc(" 70 C"); delay_ms(50);|=70;}
if (j==3){lcd_putc(" 80 C"); delay_ms(50);|=80;}
if (j==4){lcd_putc(" 90 C"); delay_ms(50);1=90;}
if (j==5){lcd_putc(" 95 C"); delay_ms(50);|=95;}
if (j==6){lcd_putc(" iOO C"); delay_ms(50);I=100;}
if (j==7){lcd_putc(" 105 C"); delay_ms(50);|=105;}
if (j==8){lcd_putc(" 110 C");lcd_gotoxy(1,2);lcd_putc(" Max set:");
delay_ms(50);1=110;}
}
void Showtime(){ if({temp_lsb-x) >=1){
z=|-temp_Isb;
y =temp_lIsb - x ;
X = temp_lsb ;
a = (z*b)/(y*60) ;
lcd_gotoxy(1,2);
printf(lcd_putc,"wait for(min):%f ",a);
b=0;}
else if(a>61){ lcd_gotoxy(1,2); lcd_putc("OVERLOAD
BEARING");output_C(0x40);}
}
void main() {
unsigned char i,buff,dat;
int1 swO,sw1,sw2;
fed_init();
lcd_putc(" BEARING HEATER");
delay_ms(2000);
lcd_gotoxy(1,2);

lcd_putc(" Please set temp");

64



delay_ms(2000);
=0;

k=0;

b=0;

while (1) {
swO = input{pin_CO0);
sw1 = input(pin_C1);
sw2 = input(pin_C3);
if(sw0==0){output_C(0x10);j++;Showtemp();delay_ms(500);}
if(sw1==0){output_C(0x10);j--;Showtemp();delay_ms(500);}
if(sw2==0){;k++;}
if(k==1){lcd_gotoxy(14,2);lcd_putc("ok?"),delay_ms(500);}
if(k>1){if(temp_lsb>1)}{output_C(0x40);lcd_gotoxy(1,2);lcd_putc(" REMOVE
BEARING");}
lcd_gotoxy(1,1);lcd_putc(" Temp is :");ShowTemp_DS1820();
if(temp_lsb<I){output_C{0x20);b=b+1;Showtime();delay_ms(1000);}
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DALLAS

SEMICONDUCTOR

DS1820
1-Wire™ Digital Thermometer

FEATURES

¢ Unigque 1-wWre™interface requines only one port pin
for communication

« Multidrop capability simplifies distributed temperature
sensing applications

» Requires no extemal components

» Can be powered from data line

» Zero siandby power required

¢ Measures temperatures from -55°C fo +125°C in
0.5°C increments. Fahrenheit equivalent is —67°F to
+257°F in 0.9°F increments

« Termperature is read as a 9-bit digital value.

« Converts temperature to digital word in 200 ms (typ.}

o User-gefinable, nonvolatde temperature alamm set-
tings

o Alam search command identifies and addresses
devices whose lemperature is outside of pro-
grammed limits (lemperature alarm condition)

o Applications incude thermastetic controls, ndustrial
systems, consumer products, themmometers, or any
thermally semaitive system

DESCRIPTION

The DS 1820 Digital Thermometer provides 9-bit tem-
perature readings which indicete the iemperature of the
device.

Information is sent tofirom the DS1820 over & 1-Wire
interiace, sothat onty one wire (end ground) needstobe
connected from a central microprocessor to a DS1820.
Power for reading, writing, and performing temperature
conversions can be derived from the data line itself with
no need for an extemal power source,

PIN ASSIGNMENT

SEAEEE558

PIN DESCRIPTION

GND -~ Ground

DQ « Data infOut

Voo - Optional Vop
NC - No Connect

Because each DS1820 contains a unique silicon serial
number, multiple DS18208 can exist on the same
1-Wire bus. This allows for placing tempersture sen-
sors in many different piaces. Applications where this
feature is useful nclude HVAC environmental controls,
sensing temperatures inside huddings, equipment or
machinery, and in process monitoning and control.

GM526 1727
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ABSOLUTE MAXIMUM RATINGS*
Voltage or Ay Pin Relative o Groard ~0.5V 1D +7.0¥
Operabny Temperature ~55°C W +125°C
Storage Temperatire ~55%C 10 +125°C
Soxering Temperanae 260°C Yor 0 SECONCE

* This I 5 EIF@es 1alng oty andfunctional operation of the device atinese or any other condiliens above hose
Inmcated in the opecaticn seclions of this specification 5 not impBed. Exposure i absolute maximum rating
condtions for extended periods or teme may &Tact reliabllity.

RECOMMENDED OC OPERATING CONDITIONS

PARAMETER SYMBOL | COMDITION M TYP MAX UNITE | KCTES
Supply VoErage Voo 1D Eunciione 28 €0 £5 1.2
1,°C AbDurate | 43 ES v
Temperahue
Conversions
Data Pin [3s) -5 +5.5 v 2
Logic1 Vin 20 Vool 3 v 2,3
Logic Ve -0.3 +0.8 v 2.4
DC ELECTRICAL CHARACTERISTICS {-55C to +125°C: Vpp=3.6V 0 5.5V)
PARAMETER SYMBOL | CONIMTION MIN e MAX | UNITS | NOTES
Tnermameser Ermor rr =0°C {0 +70°C 1%y <
-55°C lo*C
ang +70"C o See Typical Curve 1.9, 10
+125*C
Input Logie High Vin 22 55 v 2,3
Input Logic Low Yo -3 +.a v 2.4
Sink Currseit i Vo~ 14V 4.0 mA 2
Stancy Cutent o 220 350 nA 8
ACSve Current Ipn 1 15 ™A 56
Input Load Curvent " L pA 7
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AC ELECTRICAL CHARACTERISTICS: {~55°C 1o +126°C: Ypp=3.8V to 5.5V}
PARZNETER SYMBOL N TYP MAX I.N!; NOTES
Temrperare Conversion Time oo 209 500 me
Time Skt 507 o] 120 HE
Recovery Time tazc 1 ue
YW D Low Time fLone & 120 "

W2 1 Lon TYmae fLaom 1 15 s
feaq Data vaug taty 18 He
Resdl Tame High las7n 430 He
Restd Time Low RsTL 450 2803 s
Presence Desect High tenaah 15 € ™
Prevenos Detact Low raon & 240 HE
Capacitance Creour 5 pF
NOTES:

1. Tempetaiure DOMVErsIon will Wik with £2°C 30curdcy oWn 10 Vg = 3.4 vofts.
2. All voliages are resenended fo ground.

LOgic one YORaAgEs are speciied 2t 3 SOUCE Surment of § MA,

. {0y speclied with Voo at 5.0 volts.
. Atve cuTent refers 10 diher lemperaame corversion of wiing 1 e E2 memory. Wiiling to E2 memory ¢on-

3.

4. Logic Zero voRtages e spEciied o @ Bk Cumeni of 4 mA.
]

[

Sumes Spproxknately 200 wA for up & 10-ms.

7. Input 1oad I 10 GO,

8. Slandoy omenst speciied up Ip 70°C. Standby current typicaly % 5 uA & 123°C.

9. See Typica Cunve &x specification imis outside the 0°C 10 70°C range. Thermometer erT0r reflects SRNGor aCcu-

racy a6 weten duing calixadon,

10. Typica! accurady curve vaikl r 4.3V s Voo £ 3.5V,

1-WIRE WRITE ONE TIME 5LOT

p— i

l WIANT OF WEXT CYCLE

NIV
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1-WIRE WRITE ZERO TIME SLOT
TEART OF NRXT CYGLE
L
—
\ -
1-WIRE READ ZERO TIME SLOT
ot WaRT OF NEXT CYOLE
hr— N
.o
1-WiIRE RESET PULSE
REDEY FULBE $ROM HOST
Le. - (5
2
/|
1-WIRE PRESENCE DETECT
PREBINCE DETECT
il QO i
—\ —
\ /]
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IYI@ BTA/BTB16 and T16 Series

SNUBBERLESS™ ,LCGIC LEVEL & STANDARD

16A TRIACs

MAIN FEATURES:

Symbol Value Unit
'T(RMS) 1€ A
Vorm/VRRM 600 and 800 \
fer(a,) 10 10 50 mA
DESCRIPTION

Available either in through-hole or surface-mount
packages, the BTA/BTB16 and T16 triac series is
suitable for general purpose AC swilching. They
can be used as an ON/OFF function in applications
such as static relays, heating regulation, induction
motor starting circuits... or for phase control
operation in light dimmers, motor speed
controliers, ...

The snubberless versions {(BTA/BTB...W and T16
series) are specially recommended for use on

A

A

inductive loads, thanks to their high commutation TO-220AB T0-220AB Insulated
performances. By using an internal ceramic pad, (BTB16) (BTA16)
the BTA series provides voltage insulated tab
(rated at 2500V RMS) complying with UL
standards (File ref.: E81734).
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
(RMS RMS on-state current ? A
(RMS) {full sine wave) D2 PAK Tc=100°C
T0-220AB 16
TO-220AB Ins. Te =85°C
Irsm Non repetitive surge peak on-state F=60Hz t=16.7ms 168 A
current (full cycle, Tj Initial = 25°C) F =50 Hz 1= 20 ms 160
it 't Value for fusing tp=10ms 144 A's
Critical rate of rise of on-state current _ - R
Non repetitive surge peak off-state - : = oo VDRWVRRM
VDSMVRSM |yottage tp=10ms Tj=25°C 00 Vv
IGM Peak gate current tp=20ps Tj=125°C 4 A
PGav) |Average gate power dissipation T} =125°C 1 w
Tstg Storage junction temperature range -40to + 150 e
T; Operating junction tempsrature range -40to +125
"7

October 2001 -
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ELECTRICAL CHARACTERISTICS (Tj = 25°C, unless otherwise specified)

s SNUBBERLESS™ and LOGIC LEVEL {3 Quadrants)

Symbol Test Conditions Quadrant T16 BTA/BTB16 Unit
T1635 | sSW cw BW
leT (1) I-N-1i | MAX. | 35 10 35 50 mA
Vp=12V R =33Q
VGT [-1-11 | MAX, 1.3
Vep IVp=Vprm R =33kQ Tj=125°C| i-1-1l | MIN. 0.2 v
IH{2) [t =500 mA MAX. | 35 15 35 50 mA
I lg=12lg7 -1 MAX. | 50 25 50 70 mA
1l 60 30 60 80
dv/dt (2) [Vp = 67 % Vpry gate open T)= 125°C MIN. | 500 40 500 | 1000 | Vius
(difdtyc (2) [(dVidtye = 0.1 Vips Tj=125°C - 8.5 - - A/ms
(dvidtye = 10 Vips Tj=125°C MIN, - 3.0 - -
Without snubber Tj=125°C 8.5 - 8.5 14
= STANDARD (4 Quadrants)
Symbol Test Conditions Quadrant BTA/BTB16 Unit
c B
1 1 - - 50 mA
er Vp=12V R =330 l l|IV " MAX. gg 100
VaT ALL MAX, 1.3
VoD |Vo=Vorw R_=3.3kQ T =125°C ALL MIN. 0.2 v
IH{2) (It =500 mA MAX. 25 50 mA
Iy Ig = 1211 =Hi-1v MAX. 40 60 mA
Il 80 120
dVidt (2) |Vp= 67 % Vppw Dateopen Tj=125°C MIN. 200 400 Vips
(dV/dt)c{2) | (diidt)c =7 A/ms Tj=125°C MIN. 5 10 Vius
STATIC CHARACTERISTICS
Symbol Test Conditions Value Unit
VM@ [im=225A tp=380ps T =25C MAX, 1.55 v
Vio (2) | Tnreshoid voltage Tj= 125°C MAX, 0.85 v
Rq (2) Dynamic resistance T = 125°C MAX. 25 mQ
IoRm VbrM = Vrru T]=25°C 5 HA
oM T =125°C MAX. mA

Note 1: minimum IGT is guaranted at 5% of IGT max.
Note 2: for both polarities of A2 referenced ic A1
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BTA/BTB16 and T16 Series

THERMAL RESISTANCES

Symbol Parameter Value Unit

Rihcy [Junction to case (AC) D'PAK 1.2 ‘CIW

TC-220AB '
TO-220AB Insulated 2.1
th(j-a) Junction to ambient S=1 sz DzF’AK 45 ‘CW
TO-220AB €0
TO-220AB Insutated
$: Copper surface under tab
PRODUCT SELECTOR
Voltage{>xx})
Part Number Sensitlvity Type Package
600 V 800V

BTA/BTB16-xxxB X X 50 mA Standard TO-220AB
BTA/BTB16-xxxBW X X 50 mA Snubberiess TO-220AB
BTA/BTB16-xxxC X X 25 mA Standard TO-220AB
BTA/BTB16-xxxCW X X 35 mA Snubberiess TO-220AB
BTA/BTB16-xxxSW X X 10 mA Logic level TO-220AB
T1635-XXkG X X 35 mA Snubberless D PAK
ORDERING INFORMATION

BT A 16
TRIACJ

SERIES

CURRENT: 16A <

VOLTAGE:
600: 600V
800: 80OV

600 BW

!

SENSITIVITY & TYPE

B: 50mA STANDARD

BW: 50mA SNUBBERLESS
C: 25mA STANDARD

CW: 35mA SNUEBERLESS
SW: 10mA LOGIC LEVEL

T 16 35
TRIACq._:r

SERIES

CURRENT: 16A €

SENSITIVITY: <
35:36mA

VOLTAGE:
600: 600V
800: 800V

600 G (-TR)

2

PACKAGE:

G: D'PAK
PACKING MODE:
Blank: Tube
-TR: Tape & Resl

]

317
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OTHER INFORMATION

Base Packin
Part Number Marking Weight quantity modeg
BTA/BTB16-xxxyz BTA/BTB1Exxxyz 23g 250 Bulk
T1635-xxxG T16350xG 159 50 Tube
T1635-%xxG-TR T1635xxxG 15¢ 1000 Tape & reel

Note: xxx = voltage, y = sensilivity, z = type

Fig. 1: Maximum power dissipation versus RMS
on-state current (full cycle).

P (W)

20
18
16 A
14 —
12 —p

. IT(RMS} (A)
i 1 1
0 2 4 6 8 10 12 14 16

oNBs O
\
\

Fig. 2-2: D?°PAK RMS on-state current versus
ambient temperature (printed circuit board FR4,
copper thickness: 35 um), full cycle.

IT(RMS) (A}
4.0

35 {S=1cm’) ]
a0
25 T

20 ~—
15 <

10 <

03 Tamb(°C) ~=
0 '
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417

Fig. 2-1: RMS on-state current versus case
temperature (full cycle).

IT(RMS) (A}
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2 Te(°C)
% 25 50 75 100 125

Fig. 3: Relative variation of thermal impedance
versus pulse duration.
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BTA/BTB16 and T16 Series

Fig. 4: On-state characteristics (maximum
values)

IT™M (A)
200 L -
100 , i e v IS s
-~
d
10 =7, e
: Mmax L
i Vio= 0 Y
VTM (V) Ra=25m0) ~[ |

i LiJ 11

1
05 10 15 20 25 30 35 40 45 50

Fig. 6: Non-repetitive surge peak on-state
current for a sinusoidal pulse with width
tp < 10ms, and corresponding value of 1%t

ITSM {A), I't (A%s)

3000 T T 111
<~ T npaheQ80C
Mm-n .L-'.
1000 P>
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] S, PSM
o
& e
“ N
P i
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801 0.10 100 10.00
Fig. 8: Relative variation of critical rate of

decrease of main current versus {dV/dt)c {typical
values),

{dUdtje [(dV/dt)c] / Specified (dlidtyc
0

1
S e 8
[+

16
1.4 P
1.2 g . k4= IR 16% []
1.0 ' [* I g -" T fe = ‘P.: > ; ' i
0.8 *&e
06 (dvidtc {Vips) 3
04 H LB P 1aid [y

0.1 1.0 100 100.0

3

Fig. 5: Surge peak on-stale curreni versus
number of cycles.

iTSM (A)
180 T

- -

L L1 i 15141

1 10 100 1000

20 Number of cycles
0 1.

Fig. 7: Relative variation of gate trigger current,
holding current and latching current versus
junction temperature (typical values).

IGTIHILT 7 IGTIH,IL [Tj=256°C]

25
RN
1.5 [t
hic] R
Haw | Ty
10 ﬂh"‘m....
0.5 -
Ti(°C)
0.0 111
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Fig. 9: Relative variation of critical rate of
decrease of main current versus junction
temperature.
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Fig. 10:D*PAK Thermal resistance junction to
ambient versus copper surface under tab (printed
circuit board FR4, copper thickness: 35 um).

Rth{l-a) ("C/W)

80
70
60

LI
O'PAK ]

30

20
10 S{cm?
L

¢ 4 8 12 16 20 24 28 32 36 40

PACKAGE MECHANICAL DATA
TO-220AB (Piastic)

DIMENSIONS
) < REF. Millimeters inches
- r Min. | Typ. | Max. | Min. | Typ. | Max.
A | 15.20 15.90 | 0.598 0.625
4 f\ R Ll H , af 3.75 0.147
\& a2 | 13.00 14.00 [ 0.511 0.551
. ~~ B | 10.00 10.40 | 0.393 0.408
b1 | 0.61 0.68 | 0.024 0.034
“ b2 | 1.23 132 | 0.048 0.051
232) C | 440 480 [0.173 0.181
" ﬂ ¢ | 0.49 0.70 | 0.019 0.027
] cZ | 240 2.72 | 0.054 0.107
-%" 2 e | 240 2.70 | 0.094 C.706
i F | 6.20 6.60 | 0.244 0.259
I 375 385 | 0.147 0.151
| 4 | 15.80 [ 16.40 | 16.80 | 0.622 | 0.646 | 0.661
» | ] L | 265 2.95 [0.104 0.116
- ] 2 | 1.14 1.70 | 0.044 0.066
i3 | 1.14 170 | 0.044 0.066
M 260 0.102
6/7 iﬂ
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BTA/BTB16 and T16 Series
PACKAGE MECHANICAL DATA
D*PAK (Plastic)
DIMENSIONS
Eﬁ A e REF. Millimeters Inches
E ca Min, | Typ. { Max. | Min. | Typ. | Max.
= . = A | 430 460 [0.169 0.181
AT | 249 269 |0.098 0.106
b AZ | 0.03 0.237[0.001 0.009
L o B | 0.70 0.93 | 0.027 0.037
Lal 3 B2 | 125 | 1.40 0.048 [ 0.055
I I C | 045 0.60 [0.017 0.024
62 cZ [ 1.21 136 | 0.047 0.054
e C R D | 8% 935 |0.352 0.368
E |106.00 10.28 [ 0.393 0.405
G G | 488 528 [0.182 0.208
L [15.00 15.85 [ 0.590 0.624
L2 | 127 140 | 0.050 0.055
L3 | 140 1.75 | 0.055 0.063
R 0.40 0.016
vz | O 8° 0* 8°

FOOTPRINT DIMENSIONS (in millimeters)

D2PAK (Plastic)

1 16.90 |

| |
-y

1080 4o .. 5.08
-
o . 3.70
2.0

Information furnished is believed to be accurate and reliable, However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroele ctronics. Specifications mentioned in this publication are subject
to change without nolice. This publicalion supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without express wrilten approval of STMicroelectronics.

© The ST logo is a registered trademark of STMicroelectronics
© 2001 STMicroelecironics - Printed in Italy - All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - China - Finland - France - Germany - Hong Kong - india - ltaly - Japan - Malaysia
Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - US.A

http ./iwww.st.com
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EFAIRCHILD 6-PIN DIP ZERO-CROSS
I OPTOISOLATORS TRIAC DRIVER OUTPUT
SEMICONDUCTOR® (250/400 VOLT PEAK)

MOC3031M MOC3032M MOC3033M MOC3041M MOC3042M MOC3043M

DESCRIPTION

The MOC303XM and MOC304XM devices consist of a AlGaAs
infrared emitting diode optically coupled to a monolithic silicon
detector performing the function of e zero voltage crossing bilat-
eral triac driver.

They are designed for use with a triac in the interface of logic N

systems {o equipment powered from 115 VAC lines, such as N

teletypewriters, CRTs, solid-state relays, industrial controls, .

printers, motors, soiencids and consumer appliances, atc. f\:\i %

FEATURES ° \J?ﬁ

+ Simplifies iogic control of 115 VAC power \ J SCHEMATIC

« Zero voltage crossing
= dv/dt of 2000 Vius typical, 1000 V/us guaranteed
+ VDE recognized (File # 54766)

~ordering optlon V (e.g.. MOC3043VM)

APPLICATIONS

+ Solencid/valve controls = Lighting controls
« Static power switches + AC motor drives
+ Temperalure controls « E.M. contactors

+ AC motor starters - Solid state relays

ABSOLUTE MAXIMUM RATINGS (Tp = 25°C unless otherwise nofed)

Paramesters Symbol Device Vailue Units
TOTAL DEVICE R
Storage Temperature Ts1e Al 40 t0 +150 ¢
Operating Temperature Torr Alt -40 to +85 °C
Lead Solder Temperature TsoL Al 260 for 10 sec °C
Junction Temperature Range Ty All -40 to +100 °C
lsolation Surge Voltape! (peak AC voliage, 60Hz, 1 sec duration) Visa Al 7500 Vac({pk)
Total Device Power Dissipation @ 25°C P Al 250 mw
Derate above 25°C o 2.94 mw/°C
EMITTER
Continuous Forward Current e All &0 mA
Reverse Vollage Vp All 6 v
Totel Power Disslpation 25°C Ambient 120 mW
Derate above 25°C Fo Al 1.41 mwWrC
DETECTOR MOC3031M/2M/3M 250
Off-State Output Terminal Voltage Vorm MOC304 1M/ZM/3M 400 v
Peak Repelitive Surge Current (PW = 100 ps, 120 ppa) brsm All 1 A
Total Power Dissipation @ 25°C Amblent All 150 mw
Derate above 25°C Fo Al 1.76 mwi°C

Note
1. isolation surge voltage, V,qq, is an internal device dielectric breakdown rating. For this test, Pins 1 and 2 are common, and Pins 4,

5 and 6 are common,

© 2001 Fairchild Semicenductor Corporation
DSJ00266 8/06/01 10F9 www.fairchildsemi.com
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6-PIN DIP ZERO-CROSS

OPTOISOLATORS TRIAC DRIVER OUTPUT

(250/400 VOLT PEAK)

MOC3031M MOC3032M

MOC3033M

MOC3041M

MOC3042M

MOC3043M

| ELECTRICAL CHARACTERISTICS (T, = 25°C Unless otherwise specified)

_|

INDIVIDUAL COMPONENT CHARACTERISTICS
Parameters Test Conditions Symbol Device Min Typ Max Units
EMITTER
Input Farward Voltage Ir =30 mA Ve All 1.25 1.5 Vv
Reverse Leakage Current VR=6V g All 0.01 100 WA
DETECTOR
Peak Blocking Current Eiher Direction | Rated Vppy, 1 = 0 (note )| Iprwn Al 100 nA
Peak On-Stale Voltage Efther Direckion |15, = 100 mA peal, I 0] Vo, All 1.8 3 A
Crilicel Rat of Rise of Ofl-State Voltage | IF = 0 (figure 9. note 3)|  dv/dt All 1000 Vips
TRANSFER CHARACTERISTICS (T, = 25°C Unless ctherwise specified.)
DC Characteristics Test Conditions Symbol Device Min Typ Max Units
MOGC3031MMOC3041M 15
LED Trigger Current Main ferminal voltage = 3V (nole 2, T MOC3032MMOCI042M 10 mA
MOC3033MMOC3043M 5
Holding Current, Either Direction IH All 400 HA
ZERO CROSSING CHARACTERISTICS (Ta = 25°C Unless otherwise specified.)
Characteristics Test Conditions Symbol Device Min Typ Max Units
Inibit Voltage I = rafed ey, MT1-MTZ volage above Vi Al 20 v
which device will not trigger off-state
Leakage in inhibited State Ir = rated Ir, rated Vpry, off-slate |DRM_2 All 500 WA

Note

1. Test voltage must be applied within dv/dt rating.
2. All devices are guaranteed to triggar at an | value less than or equal to max i-;. Therefcre, recommended operating I lies between
max gy (15 mA for MOC3031M & MOC3041M. 10 mA for MOC3032M & MOC3042M, 5 mA for MOC3033M & MOC3043M) and

absolute max I {60 mA).

3. This is static dv/dt. See Figure 9 for test circuit. Commutating dv/dt is a function of the load-driving thyristor(s} only.

www.fairchlidsemi.com

20F5

8/06/01

DS5300266
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6-PIN DIP ZERO-CROS!

FAIRCHILD
I OPTOISOLATORS TRIAC DRIVER OUTPU’
SEMICONDUCTOR® (250/400 VOLT PEAK

MOC3031M MOC3032M MOC3033M MOC3041M MOC3042M MOC3043M

Figure 1. LED Forward Yoltage vs. Forward Current Figure 2. On-State Characteristics
18 200
1 = 30mA
e 1A= €
1% ’ /
A/ /]

14 F. E abG
s T £
w dy’ ’ 3
E 18 4 W 200
r /] A o
§ Ta=40°C \—"P / / %

12 <] ,1 0
g I g
g 11 1] neazre L HI[L ] 9 e
2 g j ’H‘“,- 5 /
* = - -
>u. 40 ”" i wso o _.:. 400 /

o8 1] 500 //

] 00
os 4 3 2 a 0 1 2 3 4

L) 1 10 100

Vg, ON-STATE VOLTAGE (VOLTS]
¢ - LED FORWARD CURRENT (mA) ™ O VOLTS)

Figure 3. Trigger Current vs. Temperature Figure 4. Leakage Current, lgay vs. Temperature
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: g =
_—— P < 0] E‘@
£ T w é
\ 3 o
M k3
[ !
HORMAALLZED TO
T, =2%C
| ot
0'54: m 0 2 40 & &0 100 0 » o ® < @ ® w0

T,. AMBI TEMPI
T,, AMBIENT TEMPERATURE ( °C} 4 AMBIENT TEMPERATURE (*C)



e ———r—y—
FAIRCHILD
e e rrr e

SEMICONDUCTOR®

82

6-PIN DIP ZERO-CROSS

OPTOISOLATORS TRIAC DRIVER OUTPUT

(250/400 VOLT PEAK)

MOC3031M

MOC3032M

MOC3033M

MOC3041M

MOC3042M

MOC3043M

Figure B, ipqy « Leakage in Inhiblt State vs, Temperature

18

Figure 6. LED Current Required to Trigger vs. LED Pulse Width
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Figure 7. Holding Current, L vs. Temperature Figure 8. Inhibit Voltage vs. Temperaturs
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www.lairchildsemi.com 40F9 8/06/01 DS300256
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6-PIN DIP ZERO-CROSS

FAIRCHILD
I OPTOISOLATORS TRIAC DRIVER OUTPUT
SEMICONDUCTOR® (250/400 VOLT PEAK)

MOC3031M MOC3032M MOC3033M MOC3041M MOC3042M MOC3043M

1. The mercury wetted relay provides a high speed repeated
pulse to the D.U.T.
2. 100x scope probes are used, to allow high speeds and

oot L] . voltages.
vde | |Ruesr} 3. The worst-case condition for static dv/dt is established by
i triggering the D.U.T. with a normal LED input current, then
I - removing the current. The veriable Rygsr aflows the dvidt to
(e — be gradually increased urtil the D.U.T. continues to trigger in
response to the applled voliage pulse, even after the LED
RewRy DutT curent has been removed. The dv/dt is then decreased until
the D.U.T. stops triggering. *RC Is measured et this point and
recorded.
) Figure 9. Static dv/d Test Circul
Yorax = IOV Ymax ¥ 400 V
Bﬂ\f"g 156 avidt e 0.63 Vmax - 252
0 VOLTS: Tac  DVOUTS TR Rc
-3 *Ac L-— e -5 RC L

Figuse 10. Saatic dvich Test Wavelorm Figure 11. Static dv/dt Test Wavelorm
{ 31, MOCII32M, MOC 3033M) {MOC 30410, MOC3042M, MOCI043M}

Typical circuit (Fig 12, 13) for use when hot line swiiching is required. in this circult the “hot” side of the line is switched and the load
connected 1o the cold or neutrai side. The load may be connected to elther the neutral or hot iine.

Ry Is calculated so that I is equal to the rated Igy of the part, 5 mA for the MOC3033M and MOC3043M, 10 maA for the MOC3032M
and MOC3042M, or 15 mA for the MOC3031M and MOC3041M. The 39 ohm resistor and 0.01 uF capacior are for snubbing of the triac
and may or may not be necessary depending upon the particular triac and load used.

OROT Ve O AM—— s HOT
2 | wocaoim
MOCIOMM
MOCI0AIM
115VAC E 2a0vag
ONEUTRAL NEUTRAL

+For highty inductive iosds {power Iacior < D.5), change this value o 350 ohms.
Flgum 13, HotLine Sllltdinv‘wmkn Circult

#For highly induciive loada (power tactar < 0 5), change shis vaiue to 380 ohms.
Flgure 12. Hot Line Swhic! lon Circusdt
e VoL S T i DCI041M, MOC304

DS5300266 8/06/01 5Q0F 9 www.fairchildsemi.com
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FAIRCHILD 6-PIN DIP ZERO-CROSS
] OPTOISOLATORS TRIAC DRIVER OUTPUT
SEMICONDUCTOR® (250/400 VOLT PEAK)

MOC3031M MOC3032M MOC3033M MOC3041M MOC3042M MOC3043M

115VA€L

R1S Di
1 3
Voo Ot
Ry, MOC3031M
21 MOC303a2M o SCR
MOC3033M SCR
3 | 4 180 02 7

i B X 2
R2 D2 LOAD%

Figure 14. iInverse-Paralie] SCR Driver Circuit
{MOC3031M, MOC3032M, MOC3033M)

Suggested method of firing two, hack-to-back SCR's with a Falrchiid triac driver. Diodes can be 1N4001; resistors, R1 and R2, are

optionat 1 k chm.
240 VAQ\j

Vo O : _
R MOC3041M }-
2| mocaoem 130 SCR
MOC3043M SCR
‘ 3 4 3600
Ot AV
we—"\

Figure 15, Inverse-Parallel SCR Driver Circuit
{MOC3041M, MOCI042M, MOC3043M)

Suggesied method of firing two, back-to-back SCR's with & Falrchlid triac driver. Dliodes can be 1N4001; resistors, R1 and R2, are
optional 330 ohm,

Note: This optoisolater should not be used to drive a load directly. i is intended to be a trigger device only.

www falrchildsemi.com [Nl ] 8/06/01 DS300266
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6-PIN DIP ZERO-CROSS

FAIRCHILD
e OPTOISOLATORS TRIAC DRIVER OUTPUT
SEMICONDUCTOR® (250/400 VOLT PEAK)
MOC3031M MOC3032M MGC3033M MOC3041M MOC3042M MOC3043M
Package Dimensions (Through Hole) Package Dimensions {(Surface Mount)
L'—%%Z%%%'w"" _-__0360(8:9)____ PN
BAf S FEY
N .
Qo7 (1 1h DOONID o
0.060 {102} 0320 B3 ooeOlon T | e 0,320 {8.13
soses r'“j - sesem -
s U AL R
} 0.1152ad) 0.008 (0.20)
o r = =
0.01510.50) L H g-%%%jL o o J L
15
o | | smem M

0.016 0 41) "H"H 0400 (2 54}

Package Dimensions (0.4”Lead Spacing) Recommended Pad Layout for
Surface Mount Leadform

[ 03X'(®.13) ~]

AR

;rs.so -| ]-» 0.070(1.78)
0240 {6 10}
J T _ﬂ[Hngmm

29T (1 77}

Souo (1o oot 04250079 1 4 400 (254) J__‘!
l’“nosn @25) 0.305 (7.75)
l j ’» 0.030(0.76)

0200 (3.00)
0115289
b R I | |
0015 (039
| . D.012 @50,
momsox__';‘ b0ttt Goos i 3n
0.018 (041} ujZSLQM
9400 (10.18)
NOTE

All dimensions ere In Inches (millimeters)

DS300256 3/06/01 70F9 www.fairchlidsemi.com
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EAIRCHILD 6-PIN DIP ZERO-CROSS
OPTOISOLATORS TRIAC DRIVER OUTPUT

SEMICONDUCTOR® (250/400 VOLT PEAK)

MOC3031M MOC3032M MOC3033M MOC3041M MOC3042M MOC3043M

ORDERING INFORMATION

Option Order Entry ldentifier Description

S S Surface Mount Lead Bend

SR2 SR2 Surtace Mount, Tape and reel

T T 0.4” Lead Spacing

A\ \" VOE 0884

™ ) VDE 0884, 0.4* Lead Spacing

sv sv VDE 0884, Surface Mount

SR2V SR2V VDE 0884, Surface Mount, Tape & Real

Carrier Tape Specifications (“D" Taping Ortentation)

120101

— 451020
2032005 215 MIN
0.30 MAX 4_0:0.1-—] ’. /— l-1751(:010

0o 00 00009 0 o0ldode

r N5:10
1681

° ° °
210101 ﬂ E a E a Py Q_TLTLZ'{O:tD_a
L 1 BE i JO

0.1 MAX 10.1+0.20 \—015 +0.1/-0

e T T e |

User Direction of Feed ——— e

NOTE
All dmensions are In inches (millimeters)
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EAIRCHILD 6-PIN DIP ZERO-CROSS
OPTOISOLATORS TRIAC DRIVER OUTPUT

SEMICONDUCTOR® (250/400 VOLT PEAK)

MOC3031M MOC3032M MOC3033M MOC3041M MOC3042M MOC3043M

DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESERVES THE THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE

TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT
ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT
DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE

RIGHTS OF OTHERS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life suppont devices or systems are devices or 2. A critical component in any component of a life support
systems which, {(a} are intended for surgical device or system whose failure to perform can be
implant into the body,or {b} support or sustain life, reasonably expected to cause the failure of the life
and {c) whose failure to perform when properly support device or system, or to affect its safety or
used in accordance with instructions for use provided effectiveness.

in Jabeling, can be reasonably expected 1o result in a
significant injury of the user.

D8300256 8/06/01 90F9 www fairchiidsemi.com
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