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nqufoaufemsinulumsadnmansmiussgnditisanvansuausand
\wu Wand, Ienssu, iAasugaans, %amwﬂuﬁquwﬁaawﬁﬂwLﬁmﬁ’unmﬂﬁautmaa
yesszuviiiaulronsivdsuulasgsluteuludusuniossuuiifdniuludeusingnisal
Rde Butterfly Effect) nanfedsvuufiiimsdsuulanfivndntosvesdouludusuas
dwanszvuaieninneganndwaliondomsanniluszozemunngnisaiiorniale
udiusifusruuifinisiasuad (deterministic) w3slaifiAnduunieatouelifumunenin
iwwqﬁnﬁuﬁlﬁmﬁu’tuamﬂm'LuQﬂﬁmum‘[maﬁﬁuwmﬁﬁmﬂﬂﬁUuﬁu’uwif'%'uﬁuhaiﬁﬁﬂﬂé’a
duniisadomiendnldisruuidausingnsalildenaaunsoamanld wadnssu
mﬁﬂﬁa’mﬁﬂﬂléf’h simple chaos %38 deterministic chaos

WqANTIUUUUBAIY (chaotic behavior) Wungdnssuiiglisudeuiiqmiloudndy
Usingmsaliiiniuwuuideds (random) usl deterministic fiansnsnasuelfsneaunis
nsadinmanidefiuiaaudulisessdo

sruufiusengiduuuineoatyhrodsunlamosdoulududiu  (sensitively
dependention  initial  condition) vinlnluauisavinunalalussezena(long-term
unpredictable) TnvarunanadouiisadniostiAatunnisindeuludusuaziiniy
wuuendimuudsaiionaiuluuazanudnmsanuliuiueuveslawudsn il
annsaiadmnsditreinialdegrausdugild insennstimuslugregnmiiannogly
aliiuueuludnegiavils uazfawifudsiosuieszuursnsiifissiudsier e
LLa.iuﬁwmfhﬁ"J’mlﬁ%ﬁwﬁ’ﬂaejdmﬁq auliudusuiivdsssintudesuilanannly
Foilhantuddyiietuiinnausldaunsavueeylsidias dafunosadainduld
sislumanquinaslumsuiin

dmiusruuiidudadu anfemnueamndeudenatdly Wudaduiuay
aananduEILSN Hosnneuduiusiudadunginssuuvueain  Sehidluszuuds
i inooaintuliiangszuuilildudadu (hon-linear) usildldiszuufilddudaduas
Anarweatuansly axitaamnsifimeiivivlissuuusengAdauuueaiu udssuuithidu
Waduunszuuiidunesdnasaiia
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1. fnuanvfAnuuliddadu Tnifeituvosdaduiuiie fx+y) = 00 + f(y)
ufeluszuuliifudaduasiinadnivosszuuiomualdwiiunasufiiinondaudes
sadulaganmazinnyiedosninfl wildedunafossuuliiBadunnszuviuluisniu
wueluieslussuuinesaiauely

2. ssuuldldiAnuuudy Aeluszuuireea noinssuiemodniunisldnginasii
wuey gmssinliansavinunedsmiuuunmsmesgnismienisleuniog aliduie
poams1ziina NSy axtuTsnanlfineosatuiu deterministic lafld probabilistic

3. szuuarldaanmziiudiu (sensitivity of initial conditions) n1st3uduiiideula
Aafufinisrersilinaluneugaisunndreiuuin aumafissuuinoedladeanioy
FuiufmssdiiuezrseauanivesdeuluSuduuasnadwsliifuuntuege
nafanszanuuanmadafisutunauddauuuendlnunien

4. ldannsovhunearatilussezenld (long-term prediction is impossible) &4
unaduidesaindedl 3 insiznisiibideaniiviFudussiliialudsn ssuudii
dunamsalegazduagnilsluszagen visfisiliannsaviuneglussesdy Tigusy

5. syuuiiumooatudndidumnisiadeuiiuuuusnyia (fractal) Weismaen
dunensiedouiitsnuirdnisdunmduninisenainadnvielugiiodasnuvae
dunmsfasmiloudu

2.1.2 Uszlewdvasnoad

wosatiuinfueisdiolunsiinseitasyiuneeuanlagysloniueanlfiiy
fadesqetwlondroluil

1. Tlunsasnessuuirend

Tunrsviasuuasedrafunisidinesaidundasasinliussansaimuinni
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vaatingseidalddndouazlunsdlvaniosdnauiléinesamusadisanliareinuay
Uszndainiadesdeounuuildiduinesa
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2.2 a9LUTd

sULuvannsvesasisudiduaunsiifianududeuliuin Snvisilesduwuulaidy
WaLduaunsuNaunsasslalnegldeasmslui

MnaunIadamaniilddmiunmsaiindyyoinosasgrsdisvetasisudil
vanesUuuy Weuandiiiufegndlunsairesdynymnoeaasdenaunisillife sgnx)
wae Hx)

X' =y
y =—=x+ay+z
z' = =z + f(x)

2.3 71N359818

'mewmaﬁ”ﬂﬂﬁuﬁnﬁqﬂmizﬁﬁu%anniw Operational Amplifier wiaiSandusin
povuand  (Op-amp) pavUnentiudruusenauiidrdy osnesuusutifugunsal
Sidnnsadinddmsuasasudsdygin fudusinardunisdniunsdygraniusi
dndluihdslunquiaznangunsaiovueuiunesianldlunisoanuuuasas

2.3.1 fgedyyrandenniunis

Fveednygnadaiiiiuns (Operational Amplifier) wiai3unduqiroouuan
(Op-amp) f® qﬂni:ﬁatﬁﬂmaﬁnéﬂummLﬁnﬁﬁé’mswmazja aaﬂuauﬂgnﬁwm'ﬁuuu'nﬁ'@
uanagmsadinmanslusiiuurasesaeufanesoundon s o dagiursasialdinalulad
asBuiinsined duunsisusznoulufeesuuondvatsq i fedrulsznaufigndos
saduandaunsauanslssansninlavainvans eadusudannsovenedyyiudunalag
Tifianduuinvieavld Tnefirseseeuuendarunsauuslédifu amplifiers  summers
integrators Wav differentiators Saansnsaifusinsesaduanuld fulasrinszua - f
AMUAAENE, MulaaAuedng - Anseua, Aauwisunas Wusu



2.3.2 nénnsugIuvavaiaud

aaﬂuauﬂaﬂuqﬂnmﬁﬁLﬁnwsaﬁna‘ﬁﬁé’mwmiﬁuawuazﬁuﬁmwﬁ dunn Z, viso R
gunnuaziidufiuaudioning z, v3e R, dun

frredyaudunalidauinvesesuuendeslddygaiewinedyufsumady
deyeyreudumm Lwiﬁwahaﬁrgfgmauwmlﬁﬁ’uﬁ‘:’mwumaaﬂLmuﬂwléfﬁmcymawﬁwm;?yuﬁ
saariudyaIudunn 180 samuIoyunTatuiu

+Vss.

- Input
OCutput

+ input

-Vss

< v w ¢ o
JUN 2.3.1 uansdgyanualvaseauuaud(6]

2.3.3 andnunzvesealuandluanund

1. fas1vensvasesvuanduuuglafidngannaubuetiug A, = infinity

2. Z,, fergannaudalaindu infinity

3, 7., esdnnouieldindu o

4. Shavensvasentuondlifuegiuaud

5. il Vi, = 0 9218 Ve 1T 0 dhe

nanianARenanauda duaduiilosdsd

L iy = 0 \ilewe Z, gaun

gz m'mshaﬁ’nészwiwa‘ﬂ‘j’nﬁuwmwzqaawmaaﬂuauﬂﬂu 0 \{loean i, Z, = 0

2.3.4 msldoavuandlunisvenedynyio
2.3.4.1 nguin1slounau
Wunmstoudyinanionimanduimisdunndnads feesfiassuuuie
Usunduuuundusiaiuiudunn (Positive feedback) 3e Uounduuuuuivindsiudumns
(Negative Feedback)



+ Werror(s)
Vins) W G(s) s Vouts

=

Vib(s) HGz) |-
oy

U 2.3.2 uanneasoundul12]

2.3,4.2 299598 IMUMUUNAUTI T Yy 0
ATV MIUUNAUTIdY . (nverting Amplifier) anusnsding

FIWIN Vit UBE Vi = 0 AIUANAFNEE V- = 0 nsswagnu R, uag Re 7 i

— Vour _ _iR¢ _ R¢
A, = = —— = —=
Vin iRj R
¥ R
RFREHLEANT A, =--
Rj
Ry

WP |y

ut

b

gﬂ‘fi 2.3.3 aw'i‘uenaéffgfmfuLmUﬂé'Uﬂg'né’zmm[a]

2.3.4.3 2asif5euiiivudoyey

avsFeuiisudygravdeondugin reunsuaed (Comparator)
qﬂniﬂiﬁl’ﬁaaﬂuauﬂv‘hm'sLiJ"%sJULﬁsmzwhqmwmiNﬁﬂsﬁmﬁwmﬁuwm 2 Heyay i
Arnuidndiduninuasirudidndiluay  waslowmeilalifesdyaaiondu
Alunsraudunnfineaiie Ui hduanalaiidniunnnitnuen

v _{1,V+> V_
out ™ 10, V. < V_

s I e o as I [
gednlnaigunsaiitnaglilumsiadygaviehuasduaueundondu
Ty uATnealy analog-to-digital converters (ADCs) 1Hudiy



Vie—r

VoL

V

out

U 2.3.4 1asUSpuiieudyaamuuinele]

2.3.4.4 39938udiLNLA05
2 '3 a & a o ol & a = 3
WugunsumeBiinnselinddalinugiuunanesuuend 29958ufiinsines
= a a o a @ of a a &l
ANSOUARILNUER TN NANIAAER YRINSBUTSaTRsuiunaT TnefinasBuiinswesil
AnusdngBuna e R uagiian C Jushloudymanewinandu

i}
Vout = 'ﬁ—c'f Vin dt

C
I
"

JUR 2.3.5 Lane99sduiiinsuweso]

2.3.4.5 m‘sﬁqmuﬁﬁuwmé’ﬂmﬁm

mimmuwauwmmumm (Single Ended Input) ﬂam‘sﬁaué’mmmauwm
wm’tmmwmmumauwwmaamaaaﬂwm mﬂaua:grgwauwmmmmnuavmamauaa
n5779 atytyﬁml.a'mwwlmumwmaﬂuatymwmauwm%umamwaﬂu msxﬂumwswm
mﬂau?’fmcywmauwwmammuﬂaﬁmmnaanswamu‘lmuﬁmqwmwuuumuﬂawe‘ﬁwwm
duwnm 180 a9 sagy

Y,
e [P A,

(E1} i

= as - & ) )
3Un 2.3.6 ﬂﬁ{lauafysyﬁmwmmﬂLLazﬁauammwmwmau[BJ



o ein &
2.3.4.6 ATV NIUNDUNAFDINTY

mimmuwauwmaaqmu (Double Ended Input) ﬂaﬂ'l'ii’]auﬁ'tgfy'lmauww
VoY Fauvseendy 2 egrseuuuinivelsudya (Differential) ua“u‘uuimmsau
(Common Mode) NMsynuLuUAnIWBLsuTYA ﬂamsﬁaunuammﬂmauwm 2 ﬂﬁytmam
Lﬂuaasvmaﬂﬁlﬂﬂumwwmm 2 faitldmugy

b&
@YTVOZ

U 2.3.7 nsteudyaaidunn 2 dygaiidudassiermilifusauues[10]

- Figure (c)

LuaqmﬂmauwmmaaﬂLLauULUumﬂLLauauazgzy']mauwmmnmmu
muuafyﬁymtamwmwﬂﬂmﬂm's*uawwamwmamrymauwmm tufie V-V, Faay
ﬂ'm’liﬂL‘UFJ‘IJMSJLWBWﬁ]’l‘iﬂJ’]ﬂdEU %uaaLﬂrﬁ]lmwatgry'lmaumeauLa'mwmauLWaﬂu

JUT 2.3.8 uansnsveneraniisvesdunnvisaesrvetosUiend2]

msiuluulvuasn fis nstoudyaauduwnsuldiudmisasives

paUuenlnagy
.} vuul
Coarnron -l

Q_L

JUR 2.3.9 mslleudygadunnsulifutdunmivansweseatueudo)

W
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YYIUBUNANG 2 92694
Ay nuniivanssiuiundunn &gy

2ras oA w o v oo
lasuni1sveneiwingy vl
Ju 0 Taast urlumeu fjoag:

lungaund & 2 N
19 FEyeyraumiantinn
gelidnyey
S

asuuamgamely dyqranovinads

e miwamieagianties Tnsisuiundt dyniaduun

d U 5 W vV ; & =i [N
AINATNAFVINIVRUAV AU aaﬂu,am%mmammlumwmamm
A9fng Fed@esnisvenensenavdaslinsudawmesuitislunisvens lunisvaaaslals
t o oar i i o & [ Rf
WITVYAWFUTRENaR EuA A Fngvenady 1 + —

Input

i
m

[totr |
“mieiz o

y
A

2 R

=0

U 2.3.10 wasiianvenediyaaeaiu
2.4 upLRs

lagilduewmeiildeuiagtuauisaudioondu 2 Usziam audnuazseuy
I wesunasinenseua wdnnsyusarlnseasleiun

waweslninseuaadu (Alternating current motors: AC motors) Wunomasuas
franisivavesnszualninluraainvesewmesivanduluynasnia auisouus
pantluslineneg amewddyuasdndiuresnistdimlasa
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2.4.1 sainedinileai

nawmesvishafes (single-phase induction motors) wuadu

- Buiduiaesdensuania (split-phase start)

- uuuGuAueIesnedfulsEy  IAuedowhemamilonir (capacitor  start
induction run)

- wuuBuAuLazAuAT e AUUEY (capacitor start and run)

- WUUIWaaTY (repulsion start)

uaimesmilehauia (three-phase induction motors) wuau

- wuunsInsEsen (squirrel-cage) wuseaniuwiia single speed, two speed uay
three speed

- uuulsmasuain (wound-rotor) wuseaniluwila slip ring Way commutator

- wawesBalAsia (synchronous motors)

- uawaTaiUTs (stepping motors)

- yawesiuuiaouiammas (commutator motors)

UoL93 lvNTEUaNS (direct current motors: DC motors)

- UBMDSHUUIATTINENIU (shunt motors)

- uamaﬂmmaas%’auﬂmﬁn'm'iaqﬂsu (series motors)

- yaimasuunasstaundnnay (compound motors)

yowmosimiondifunewmedfldfuedraunivaty insrsianuudusanuniy,
1egn, UszAvnmgs, muwuaulunisldaugs uastigeinuinwazanalsing dlu
Hagtuorananlihenamnssuieutomalfvemefmienidusuiging wuauewnes
wilnhaulansdvuaduiingt 1 wsehiiaaudndngs (110-6601a6) nswitails
yanetuusaihfiaueaindgs (3.0 Alalaad w3agenin)

2.4.2 Tassa¥rauaznisvieuitugnu ‘

uownad vhmihidsuamdmuliidundanuna msmyuresemeiiinan
usewREUNIIWMENTHIN (magnetic field) 2 4 Aofiawimas (stator) waz 1swwed (rotor)
wengwfesdadunsausausimdntioglunuandoniu nsfiauuwiménits 2 gansesi
Snvazdnanviliueme imulduarBauiuansturesuuunuuesauisusingn Wi
amnosuarlsinesruiinnudurssauiudindnidsals fBailiAausonia
wiwdnluidinsgvinluuivssamnuudingniita 2 yardeudwnfumnnivingu nadwsves
wssnsviduiaeusdnvaomaduionasn (torque) Tnsunfudraunausindnlunowmes
wuuAneqasivsuuumyulusaugivasnanasuasuuuiivgaiiagfuil fegauuy
auuwmdnuyulduiueimesininssuaadu sliamioniuuunsinsysen dunuuauy
ngaiisldun uawoflihnszuanss vewosnderihuuunsysonduiifouldiuniniian
desnlassadiiiie ulwss waglifodduusadi (carbon brush) In1svieufinen
aunuutimanluwny (core) MAnvnunaInUgund (primary winding) vyuidumileails
wmasfivnaianfegll (secondary  winding)  Wnyumu viedahlulsimesidnan
Auuusiwmanaifidee uiedouinuuluseu awmosauuuivanargnasitutesoine
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(air gap) wwdleniwtlaned viliianssualniuazaunudivin 9nlsmesamus
vosauuimanvyuanamnefvasuainasmiaai iinanauidndnssuaadui
Joudmsawnes dwiulusruu 50 1Bdn Aldtuluusamalneasiliaunuusdvinmgy
FuanuEafl 750 seusiaund 1,000 sousaundl 1,500 seusewd uag 3,000 seusround
AMSULBIMBILU 8 43 6 99 4 2 uay 2 TamudruissEnAIISE AT AT
Yawawas (synchronous speed)

2.4.3 NBHUBADINTTUANT
¢ ‘d — ¢ a o a v a -

wampinsTuanse (OC  Motor) Wunsuaiiwesusedndedinmdnuusivayas
wsslavaaumnarvawawmainssuansasludndiulaunsitunseuaoniuunees useloves
wa1vawamasnsskanseazlannuasEniauuwivdnuazanalndath vannsiuans

4‘ g i o o v A (4 @ 1

Iolugy Tudid nsvuadlwaluvaaiadmhezadsauuiivsznouse duusaudmin O uaz
naaitvaueg N AUENa1aNITIUWINAY r AnudNusTendusidnvaiwan
wagnssuamnIny

T = Kdi (2.4.1)
h) T Ao usadnvaunan Svihadu Jadu-wwns
O Ao wduuswwdwdn Jwiaedu nwed
I Ao nszua dwheolu wouuds
K A9 ANANAY

ﬁaﬁuu‘iaﬁm’ummm%Lﬂuﬁﬂz’imimﬂmaﬁvwaqmwauﬁmmLL;J'mﬁnLLax nssuaLlo
wnnfeaeuRluauulmanisiliiAndauedndanasaufiuies Araa
snafndfaziudndiufuninudiveunatvesuainoiuasiunisivaveanssia
Auduiugssrinaumednddounduil uasanuidveunauemesie

E=Kbw (2.4.2)
é‘ < 1 [ v [ o =l 1 [=1 3
Wi E A ANuREnddaundunse emf dwheidu Thad
® Ao W@ulswuumdn dvdiedu vwes

QO A9 AuSIvNawes Inuiedu 1siRsudeIund
MsvinlvuamasnsEansviney Aieasitaunnuaednduaivinlinseualvaniy

uamainseuansy lnen1suyuasvyuilunyguaduuifing vienyuniuduuiing Ay
& i o ed vu o
\Wuduegirourmussdndiiduuanliiuialw
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umsad VST

- =

3V 2.4.1 wansmsvyuvesawasluiirmafieti Wi ideuldtuiewes[17]

9naUN1s (2.4.2) el pnudivewewesuusiununuindngfinnasen
HRIULY ﬁqﬁuﬁwﬁmmdwﬁ’néﬁmnﬂﬁawumma%nmmmaqq whbiuawmeinssuanseay
vyuAeAILIITeUEe lunandudu Srenussfngiinnaseuueimesnssuasi seviily
vLBINTTUARSIMY U TOUTFITUY

2.5 lalam (Diode)

Wudwddydumilsvensabiarseiindialluasoroulalonnazduwuy
VDAL N YogdumnuimimanelulaBiduluegenninihlibnssavivia
v ea\mwmﬂaﬁmmuﬂmwmWLmuwaaﬂamsywmﬂ lalonivhunannansissiilansdy
wazlivuaanldauliineg

2.5.1 viinveslalon

lalomvhananshsdaihudsidmueinveaiioasily wu Wuelneesiuiiemie
\uwiindaneu venaniflalendutmudnunsnunssuiSinge fe

1. lalaaviingnduda (Point-contact diode) lalomsdiniiinanmshasiwesiiu
Wensia N wwddaanadn 9 faduaiawadty (Platinum)  wduniadnluGends
YUIALINA nthidinszuarngs 1 Inarusesressninaeuazrdnasyiliiaaseia
P Juseu q sevduialundnwesiudiey fagu

Germaniwn Point Contact Diode

U 2.5.1 Telomuuuqadual16]
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2. lalenwiinise P-N (P-N junction diode) 1ulaleafiadrsduainnisiheansis
@ o = 17 ] a 1 :{’ =3 1 Yo
faaiia N uwdunsoynirezaeuveasuiedadiluluioans P Juundu udidwe

2
as

Treenldulalonstinifiunuwilulrwsdidnmsetind wasifldutuaenaunivans

Ui 2.5.2 leloawuuvhsderal16]

2.5.2 AruantAvadlalen
laleniil#lursasiidydnuel Jugugnesidauansld daguil 253

oo

= Y '
5UM 2.5.3 dyanuailalonlunisnoisns

gnasidudndnuaiunuasiinivia P Fadutrolun (Fauan) ves
Iolon gasastluiianeilloandoufidndafuiuasisininin N fududaadlon @
o) feduisnazanunsoRansuii laleagnluweansavdeluseanduldine 4 Taofio1sang
1 drdreorluniidnatiwiuduuannnniationud telenvzgnluweanss d1ire luni
fnantwiduuintesnianlanfuansitlalengnluneandu

a ) W P ar
A1579% 2.5.1 Wisusvdnwasautiveddalondialuneanswazlukoandu

. lukoans | lunesndy

f

;

. ﬂs%l.alwamuiﬂiaﬂ

¥ TSRS TS

:2 ﬂ@’l'ﬂ,@ﬂ@ﬂm ﬂ’J’]&JGI"IUV]’]Uﬁs‘iiJ’]ﬂ

1 nnmmlwamulﬂiaﬂ

2 nmwlmiamummmumuuaﬂu'm

;3 Tﬂamlmmwlﬂiamamws ‘3 Iﬂamlﬂnmwlﬂiammmd%

nsua(fiaiuamil)

el
wasidu(ban)

U 2.5.4 Enwasanfivedlalengaunail16]
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14

2.5.3 aAruduntuvesialalen
e v [y & o a v o e
Wesnmumunmuvesialalen Juegiuirmanisivavesnseualni daiuds

& e

o Inloniinuantiliifudadu dnvazaudRsswinnuifnduaznszuaandu
wanslidiunnuduiusvesnseuaitlarnudilalon (D) fudeausndndiinnasouda
lalen (VD) visludimmsluweanse uazluweandu dnwazantimeiuluuoanseasiud
nszualvanulalendloldnnusinsdndudlalondaen q nilsmudsindilfornusg

ANEMLTNTENT AUANSFNgAmMBY (cut in voltage) vadlalan

. Breakdowui Reverse Forward J

sUit 2.5.5 mslvavesnszualulalen(20]

2.5.4 anusdndasaudalalenduluneanss

AnseuaButdioundudmividneulaloniursnsesiiudoulalondeielaimingy
meaneulaleaiiinszuaduiitosnivansesiudoylalonUszana 1000 windwduen
anuefnefmBuesdaneuuassesiuiisuaiianlivingy sanusnedngsmdues
FanoulaloniiinUszana 0.6 1iad duvensesiuivulaleniiinusyuin 0.2 Taad

2.5.5 anuandndaseudalalenduluwedndu

nsretIvINveIaTEANAANEId T nregion  uazthaudnfy p-region
voslalen nisounasirerusiedngludnvasiissyiilididnaseudaselu n-region gnfts
Thedauilugstauan luvamiAsafuleafszgnisantaauiduiu anmenadend e
denalyfuzion Depletion Region wenen’ianniu auvnlenusnsdngnnelusiawity
mwsefngYBasTeaNLddnduATTanseiuty Sedmalilalonlsithnssudlnii
Tufian

2.5.6 AnanuuraNURsENINANRdsAnduaznsziavaslen

anudunlusalaloaweiiazuvseanausiinvesausnsdndiiliiudilolon 4
wgneanturmuiumumslnnswasauiuulady

ANUAUVIUNNLWASS (static  resistance) 9 ndnunzauTRAUIANSuas
nszuavedlalontyliiudnvazdadu fufummuiumuluilalenddlini nngues
Tovuagldmuiumunisinnss Mazsaviauearbifidygraduladinaudumiu
yslwadu (dynamic  resistance)  ilplalemviaulusasifiddyaunudidng
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nszwaaduradn 9 JeudrunAranuduniuiidatuiilelensninnisiisunuas
AABAAT ANV Iz UANANIINANUF USRS LS 1S e nA AR U
1 ANUAIUMIUMslnadu m‘smﬂ'wm’méf’m*muma"iwaauumﬁﬂﬁmnﬂ'wé’_mwehumi
Wasuwdamwasnumsdndasoumlaleafiiuasulufumnsiuasuwdaswenssuadiiva
Tuslalen esmnnisvinuvedlalendlefidyyrandiun u eiilaloavirnufsiiall
asfilaiuvuou ansWasunUaimudnuarantd wiiileAnnisiuasuulasnszualuned
ATIANAN 9 VOINTELALAZAMNANANIULAIDLAWITANIAIANLATUNIUN AU AN D
AuATUnUsenasule

Fueslalon (Zener diode) lalonsssuanilavimslukeanduauisanusmedng
WaasvliAamsdemeld Sweslalendudanoulalonsiafimuiinssuadounduaunsn
Inandevhituiisesdovedialon Jeansanunszuadounduligenn fafudiueslalonda
annsoldmunuanuisindlagldnumedngiinnasenisiueadumemugudndnue
vosidiuesialeadiouls digu

[V

gﬂﬁ 2.5.6 dyyanwalvodiuesialon[16]

Fueslaleavvaauafiszaruaunnuaednglaneagnluueandunaife il
1 b2 I A a =t 1 1 L7 & « 1 ﬂ‘j o at
nseudalvarulalonladseiloluweanduaudsaanusafnddiuasivinty d1usunsal
= ° v e v W
Tuwaanse Twasialanvgvimtwileulalonsssummaiaiioudusdnis

2.6 Wandurutulavowanilaq

Hendutudulavouewiled (Heaviside Step function) wieeaFenlaindu
faddudutulanilomie fefladdunendamanifiuanidg Hx) e ub) Wuileddu
! el é ﬂ' 1 &) =t 1 o dd 1 I A a1 I =3 1 L7 »:I'H
lusaionslonniu 0 uamsds Avudsifianluau uazillofiandu 1 wansdaariul sl
| [ | [l =l aM o W | < ! & 13 o 2/
Anduuan dluga Hinl aeddn n Aldwidu 0 wswduliear n Wy 0 ua9evinli
Handutuiulamalale
Bl = {0, n<o0
a il n=0
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s

ot =‘il ki al - ot dl A v 1
Herdulldnldiunguinisaivguuaznisudndygyin iefozuanslviiuii

n
.’ -dl A o U a - v v
dryyudsuulasuunaiimuauasdaunsoussgnaldlusiuimnssulaseasieig

WUy .
Handudutulavesanilenranisduiiinsnvasiandulasawas H =8 a1u1sa

Weuaunslondu

Hiz) s fx 8(s)ds

o o
2.7 HandupTasnung

HWefduiaToanune (Signum function or Sign function) Wuiladdunsadneans

' o et < ° a o v & o < P

DY NUINNAUATEINUNIEDDNUIDINTIUIUITUTLULNUME sen(x)  WNTuLATOIRUNEALE]
UselonilunmsannutislunmsandulalagansdeainAmesmiuds n19in viewrsiines

a ) a
2.7.1 fgnuvasneanduinsasuune
=Y & as < [ a‘l‘. = 1J a
fyuaesfsnduiniosvaneiingg We X L'TJUQ']U'JW\]N

-1, x<0
sgn(x) = {0 , o =if]
1, -4

wa o El
2.7.2 uanUfi1eqvasileidunsasang
- dwfudwaueis X lnq anunsauanddvieglugunanmsewinrduysaliuiandu

Lﬂ%adﬁwﬁﬂ
x = sgn(x) - x|

- INAUNSHING 1519 lPPNunInvsilantumIovunednegamdaile X i
Windu 0
X
sgn(x) = —
|X|

- ardumsomunefosyiusvasilendurnduysel ausudualadlan o

dlx|  x

dx x|
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& o - @ o Y ) ) @
- WeridunSemneansomeyiuslanyaeniiugn 0 widmiunismeyiusiu
v € & as = a1 ] L 2 %
nauinInsEane eyiustolsiduniomneiinnuasavinvesiisddulasamadn (Dirac
delta function)
d
—sgn(x) = 26(x
%8 (x)
& Qs dl =] L7 o e [ 3 (7 [ 3.

- fantunomneiianudimusivilnduduiulavewenilen (Heaviside step

function) tufe
sgn(x) = 2Hx) — 1

- AtunTsmnedieaunsadoulaslddynsahadundsuvesdiiesdu (verson
bracket) il
sgn(x) = =[x < 0] + [x > 0]

- dwmTu k 2> 0 Mmyussunuaniasasdasvearantututulavilaann
sgn(x) = tanh(kx)

o ol
2.8 dryeurunaulad

ﬁmﬁyﬁmﬂgulfﬂﬁ (Sine Wave Signal or Sinusoidal Wave Signal) fignTeni
Wenidyauesine (Simple  Signal) awnsoedunglidedlsiduyssnn Sinusoidal
wazlimunsouvsgessenduilestuitinoninduld dyaandulvidudyyndiauya
g7 dmdumsdeasuuu Analog fidnuasdulfwioides flnisunisihenunanaed T
(nanviasndu fis vaandu) figu

Amplitude

A
Six periods in 1 s —— Frequency = 6 Hz

ls

A A A A O ..
\VAAVARVARVARV A

T

Periodl = 1/G s

U 2.8.1 pdudnyaaleils)
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dyanasaglannsossugldmeaunis St = Asin(2nft + 0) lngd

S(t) Ao Amnutuasdgnn o e t Taq Tudasiansan

A Ao P iugegnvesdygn (Peak Amplitude) Tannqnaugatswanaiy
E ol Y] & o w & [ a =

f Ao AmBvesdya M FeduRusiludunduretmuian T g

@ AB Wla vi3e Auvuadas o gaisudu t = 0 Yesdyann

iannseaddygailniidanugs A wmig languanausal A dewene
auns x* + y2 = A2 d@oandediu  viquiun  Pythagoras @ wSUANEMIAIUYDY
aumagiyuen meluenay uas Mevquiundngn weusaideu mves x uway y
1u‘§ﬂ‘uaa A Wy ﬁqﬁalﬂﬁx(e) = Acos(0) Wax y(0) = Asin(0)

enauuAla Sine () = y (0 () WA 6 (t) = wt +@,w = 2muft
Snfevils auduvesdyanaled i van t Taq aansofmnaldnnANugs y 109
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FAIRCHIL.D

[ ke e | )
SEMICONDUCTOR www.fairchildsemi.com

L F351
Single Operational Amplifier (JFET)

Features Description
+ ] iy tri i offset voltage: [0mV The LF351 is JFET input operational amplifier with an inter-
* Low input bias current : S0pA. nally compensated input olfset volage. The JFET input
* Wide gain bandwidth : 4MHz device provides wide bundwidth, low input biss currents and
« High slew rate : 13V/us offset currents.
* High input impedance : 10"

8-DIP

8-80P

ﬁ,

Internal Block Diagram
OFFSET
NULL NG
N(-) ‘ Vee
IN(+) o OuTPUT
(@ il

Rev. 1.0.1

©2001 Fairchild Semiconducor Corporation
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LF351

Schematic Diagram

m
o
F

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage vee +18 v
Ditferential Input Voltage VDIFF) 30 v
Input Voltage Range Vi 15 v
Output Short Circuit Duration - Continuous .
Power Dissipation Pp 500 mwW
Operating Temporature TOPR 0~470 C
Storage Temperature Range TsTG 65 - +150 *C
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Electrical Characteristics
(Ve = +15V, VEE =~ 15V, TA = 25 °C. unless otherwise spacified)
Paramater Symbol Conditions Min. | Typ. | Max. | Unit
Rg = 10kQ2 - 50 | 10
Input Offset Voltage Vio oveT <[ - = 5 mvV
Input Offset Voltage Drift (Notet) AVIO/AT | Rg =10k | 0°CsTA<TO®C| - 10 - uv/=C
- |.25 | 100 | pA
- . o | 0°CSTAS70°C| - - 4 nA
- 50 | 200 | pA
" .
PR, rAD [ocsTasrosc| - | - | 8 | mA
Input Resistance (Nola1) Ri . . 0% . 0
VO(P-P)= 10V 25 | 100 | -
Vi
Large Signal Voltage Gain Gy Ri= | g CT, <l 5 . : VimV
Output Voltage Swing Vowe-p) | RL=10kQ +12 (#1385 - v
Input Voltage Range ViR) . |70 | =] %
Common Mode Rejection Rato CMRR | RS<10k0 70 | 100 - dB
Power Supply Rejection Ratio PSRR | Rs<10kQ 70 | 100 - ]
Power Supply Current lcc - - 23 | 34 mA
Slew Rate (Nole1) SR | Gv=1 - |13 | - | Vs
Gain-Bandwidth Product (Note1) GBW - . 4 " MHz
Note :

1. Guaranteed by deaign.

51




LF3S1

Mechanical Dimensions
Package
Dimensions in millimatars
8-DIP
6.40 2020 o
0,252 30.008 Slg e g 213
e p— o ﬂ - ﬁ ﬂ
#1[] O [ Jua : ﬁ; g § E g
¥ IRk e
l ] QE 818 e S
=
#a[ | | Jus
1
_ 88 wax e
2 T Song N
L
025:98
i S0,
=t
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Mechanical Dimensions e

Package
Dimensions in millimeters
8-SOP
N :ic028 .
0.004-0.001
1.55 30,20 e R
0.061 10.008
’-.N
E
#1[1 O CTles }
o £ g8 I
b 8131 e
T 17 :E « ; ol3
M Tlss = d _3
6.00 4030 1.80 NIg
0.236 s0.012 TO77 MAX ~ls
L K] old
- 3.85 +0.20 o
%é Eé 0156 <0008 glg
i
5.72 s
0.50 200 r 1
0.020 s0.008 l

5%



LF351

Ordering Information
Product Number Package Operating Temperature
LF35IN 8-DIP
(Fa51M &50P SUESR RS
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LF381
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LF3§1

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES 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 hereir:

1. Life support devices or systems are devices of systems 2. A citical component in any component of a life support

which, (a) are intended for surgical implant into the body, davice or system whase failure 1o perform can be
or (b) support or sustain life, and (c) whose fallure to reasonably expected to cause the fallure of the life support
perform when properly used In accordance with device or system, or 10 aflect its sadety or effectiveness.

instruciions for use provided in the Iabeling, can be
reasonably expecied 1o result in a signiticant injury of the
user.

v Jabiordids amioom
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July 2008
NPN Epitaxial Silicon Transistor
Features
+ Complementary to TIP42/TIP42A/TIP42B/TIP42C
]
1 TO-220
1. Base 2. Collector 3. Emitter
Absolute Maximum Ratings 1.=25°C unless otherwise noted
Symbol Parameter Value Units
Veeo Collector-Emitter Voltage: TIP41 40 v
(TIP41A 60 v
:TIP41B 80 \
:TIP41C 100 v
Veeo Collector-Emitter Voltage: TIP41 40 v
CTIP41A 60 \"
: TIP41B 80 "
:TIP41C 100 Y
Veso Emitter-Base Voltage 5 v
Ie Collector Current (DC) B A
lep Collector Current (Pulse) 10 A
Ig Base Current 2 A
Pe Collector Dissipation (Tz=25°C) 65 W
Collector Dissipation (T,=25°C) 2 w
Ty Junction Temperature 150 °C
Tste Storage Temperature - 65~ 150 e

57
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Electrical Characteristics 1.=25°C unless otherwise noted

Symbol Parameter Test Condition Min. Max. Units

Vieolsus) * Collector-Emitter Sustaining Voltage

: TIP41 le =30mA, Ig=0 40 "

: TIP41A 60 Vv

: TIP41B 80 Vv

1 TIP41C 100 \4
lceo Collector Cut-off Current

: TIP41/41A Ve =30V, 15 =0 0.7 mA
: TIP41B/41C Vee =80V, Ig=0 0.7 mA

lces Collector Cut-off Current

1 TIP41 Ve =40V, Vegg =0 400 HA

TIP4A1A Veg =60V, Vgg =0 400 pA

: TIP41B Vee =80V, Vgg =0 400 pA

: TIP41C Vg =100V, Vgg = 0 400 pA
lepo Emitter Cut-off Current Veg =5V, Ig=0 1 mA
hee * DC Current Gain Veg =4Vl =0.3A 30

VCE = 4V, IC = 3A 15 75

Vce(sat) * Collector-Emitter Saturation Voltage Ic=6A, Iz = 600mA 1.5 v
Vpge(sat) * Base-Emitter Saturation Voltage Ve =4V, Ic=BA 2.0 v
fr Current Gain Bandwidth Product Vg = 10V, I = 500mA, f = 1MHz 3.0 MHz

* Pulse Test: PW<300ms, Duty Cycle<2%
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Typical Characteristics

1000
Vee =4V
= |
a 100
= .
E _’___,._..—"“"
o
s )
s}
8 0
@ "
£z
1
o 100 1000 10poo
Figure 1. DC current Gain
100
w I(MAX) (PULSE) \ \\
r 10 TN
b |
3]
e CIMAR) (UC)
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r [ | S 8 0
0 I
o 3 e
z 1IP41 Vepo MAX. }\
I TP4IA Veeo MAX.
0.1 TIP41B_ Vo MAX. !
MP41C Vg0 MAX b o

Vee[V], COLLECTOR-EMITTER VOLTAGE

Figure 3. Safe Operating Area

Vasfsat), Vee(satiimv], SATURATION VOLTAGE

Pc[W], POWER DISSIPATION

Idfls = 10
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Figure 2. Base-Emitter Saturation Voltage

Collector-Emitter Saturation Voltage

1
1
100 i

o F- 80 ™ 100 1256 180

Te[’C], CASE TEMPERATURE

Figure 4. Power Derating
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Mechanical Dimensions

i

O B
WpAqn 8.89
— —— e "A1 885
- l ;
6.86
584
l | A1z4o
DR 12.19
4z \
Do
838
i L
BHEHE L J
6.35 MAX 3 5
1473
1270
!
! |
\ . s.in_____ g
e 1.78
(19—~ |4 [ —=ffll—178 Ag‘g; Al
] | e 1.02 ] | 292
0.38 200
— | [0l o[
NOTES: UNLESS OTHERWISE SPECIFIED
A) REFERENCE JEDEC, TO-220. ISSUE K,

_E_
__._E.._.._
_E_

VARIATION AB, DATED APRIL, 2002.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONING AND TOLERANCING PER
ANSI Y145 - 1973
D) LOCATION OF THE FIN HOLE MAY VARY
(LOWER LEFT CORNER, LOWER CEMTER
AND CENTER OF THE PACKAGE)
DOES NOT COMPLY JEDEC STANDARD VALUE
F)"A1" DIMENSIONS REPRESENT LIKE BELOW:
SINGLE GAUGE = 0.51 - 0.61
DUALGAUGE =114-140
G) DRAWING FILF NAMF: TO?20B03REVE
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A
FAIRCHILD
et T e e
SEMICONDUCTOR*

TRADEMARKS

The follemng includes registered and unregistered rademarks and service marks, owned by Fairchild Semiconductor andfor ts giobal subsichanes, and is not
intended to be an exhaustive list of all such trademarks.

Build it Now™ FPRgm™ PDP SPMT™ The Pawer Franchise®
CorePLUS™ F-PFST: F'n\aer—SPMW@ 8 wer
Core POWER™ FRFET PowerTrench
CROSSYOLT™ Global Power Resource ™ Programmazble Active Droop™ Tlmn
CTL™ Green FPS™ QFET® Tixl?.u i
Curment Transfer Lagic™ Green FPS™ p-Serips™ Qs™ TinyLogic®
EcoSPARK® GTOm Quiet Serigs™ TINYOPTO™
Efficentiax™ Intel liAX™ RapidConfigure™ TinyPower™
EZSWMITCH™ * ISOPLANAR™ Saving our world, 1V at a ime™ TinyF'Nm:;fﬂ

MegaBuck™ SmartMax™

MICROCOUPLER™ SMART START™ Ié’fé’:’-?’e’ir"

F@ﬂ , SPM

MicroFET™
Fairchild® Micrs Sl STENEE}:

MillerDrive™ uper
Fairchild Sericonductor® Meor kv SuperSTT3 UH
Eﬁ%ﬁuiet Series™ Motion-SE ™ SuperSOT™ HItrgéﬁfE‘i‘“

OPTOLOGIC® SupersQT™M.3 ni
FAST® OPTOPLANAR® SupreMCs™ WX
FastvCore™ | ® SyncFET™ Visualax™
FlashWriter® [E&emEme

GENERAL

* EZSWITCH™ and FlashWiriter® are trademarks of Systemn General Corporation, used under license by Fairchild Semiconductar

DISCLAIMER

FARCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WTHOUT FURTHER NOTICE TO ANY PRCDUCTS HEREIN TO IMPROVE
RELABILITY, FUNCTION, OR DESIGN. FAIRCHILD DCES NCGT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR
CIRCUT CESCRIBED HEREIN, NEITHER DOES IT COMYEY ANY LICENSE UNDER|TS PATENT RGHTS, NOR THE RIGHTS CF OTHERS, THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WCRLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRCOUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

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

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comoration's Anb-Courterfeiting Policy. Fairchilds Ani-Counterfeiting Policy is also stated on our extemal website, wwwyfairchildsemi com,
under Sales Support.

Counterfeiting of serriconductor partsis a growing problem in the industry. All manufacturers of serniconductor procucts are experiencing counterfeiting of their parts.
Custormerswho inadvertently purchase counterfeit parts experience marty problems such as loss of brand reputation, substandard perforrmance, failed applications,
and inoreased cost of production znd manufacturing delays. Fairchild istaking strong measures 1o protect ourssives and our customers fromthe proliferation of
counterfeit parts Fairchild strongly encovrages customers to purchase Fairchild parts either diredtty from Fairchild or from Authorized Fairchild Distiibutors who are
listed ky courtry on our web page cted above. Products custoners buy either from Fairchild directly or from Authonzed Fairchild Distnbutors are geruine parts, have
full traceabilty, meet Fairchild's quaity standards for handling and storage and provide access i Fairchid's full range of up-to-date technical and produd information
Fairchild and our Authorized Distibutors will stand behind all warranties and wil appropriately address any warranty issues that may arise. Fairchild will not provide
any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchid is corrmittsd to corrbat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from authonzed distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification | Product Status Definition

Datasheet contains the design specifications for product develapment Specifications may change in

Advanca Inforrmation any manner without notice

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

First Production Semiconductor reserves the right to rnake changes at any time without natice to improve design

Preliminary

Datasheet contains final specifications. Fairchild Semiconductor resenves the right to make changes

Mo Identification Needed | Full Production at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor. The

Obsolete datasheet is for reference infarmation only.

Nat In Production

Rev. 135

© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com

TIPA1/TIP41A/TIP41BITIP41C Rev. A 61
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AR E AT
FAIRCHILD
R
SEMICONDUCTOR December 2009
PNP Epitaxial Silicon Transistor
Features
+ Medium Power Linear Swit Applications
* Complement to TIP41/TIP41ATIP41B/TIP41C
| ;.
: TO-220
1.Base 2.Collectar 3.Ermitier
Absolute Maximum Ratings T,=25°C unless otherwise noted
Symbol Parameter Value Units
Vepo Collector-Base Voltage : TIP42 -40 v
:TIP42A - 60 v
: TIP42B -B0 v
:TIP42C - 100 Vv
Vego | Collector-Emitter Voltage :TIP42 -40 v
: TIP42A - 60 '
: TIP42B - 80 v
: TIP42C =100 v
Vego Emitter-Base \oltage -5 v
Ig Collector Current (DC) -6 A
Icp Collector Current (Pulse) -10 A
lg Base Current -2 A
Pe Collector Dissipation (T =25°C) 65 w
Collector Dissipation (T,=25°C) 2 w
T, Junction Temperature 150 °C
Tste Storage Temperature -65tw 150 *C
© 2003 F S S, G ‘wwa.hairchikdsomi.oom
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Electrical Characteristics T,=25°C uniess otherwise notad

Symbol Parameter Test Condition Min. Max. Units
Vegolsus) | * Collector-Emitter Sustaining Voltage
:TIP42 lg=-30mA, lg=0 -40 v
: TIP42A -60 v
:TIP42B -80 v
:TIP42C -100 '
lceo Collector Cut-off Current
1 TIP42/42A Veg=-30V, l3=0 €07 mA
- TIP42B/42C Ve =-60V, Ig=0 07 mA
lees Collector Cut-off Current
: TiP42 Vee =40V, Vegg =0 -400 whA
:TIP42A Veg =60V, Vga=0 ~400 A
:TIP4A2B Vg =-80V, Vg =0 ~400 pA
1 TIP42C Veg =-100V, Vg =0 ~400 pA
eao Emitter Cut-oiff Current Veg=-5V, Ig=0 - mA
heg * DC Current Gain Veg =4V, lg=-0.3A 30
Ve =<4V, Ig=-3A 15 75
Veg(sat) |* Collector-Emitter Saturation Voltage | = -6A, Iy = -600mA 45 v
Vpe(sat) |* Base-Emitter Saturation Voltage Vep=-4V, lg=-6A <2.0 v
fr Cumrent Gain Bandwidth Product Veg =+-10V, I = <500mA, 3.0 MHz
f=1MHz
* Pulse Test: PW<300us, Duty Cydes2%
© 2008 Faischild Sesniconciucior Corporation ‘werw fairchidseml oom
TIP4YTIPAZATIPL2ATIPLIC Rew. BO 2
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Typical Performance Characteristics

By OC CURRENT GAIN
/
7

=S

- ..

1JA] COULECTOR CURRENT
Figure 1. DC current Gain
.y —
E -
5 A e o
1 s R B
= N
3 i \i
g NN
3 . an
| e
¥ et
Yiraas
i - £

Veu{V], COLLECTOR-EMITTER VOLTAGE

Figure 3. Safe Operating Area

Vil 888, Vol sa(V] SATURATION VOLTAGE

Pl POWER DISSWPATION

i wnen
v

- L

il / i
g ! I
_ | |
T w T
i i

|
s
an a - - e

Collector-Emitter Saturation Volitage

\\

- 3

s L ™ we s " o

TJ'C}. CABE TEMPERATURE
Figure 4. Power derating

© 2009 Faischid Semiconcucior Comparation
TIPSATIPLZATIPA2ATIPLIC Rew. B30

o4

www_fairchildsemioom

iojsisueiy uo(IS (epxed dNd — OZYdL/EZPdUNZ dLLZrdIL
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NOTES: URLESS OTHERWISE SPECIFIED
A} REFERENCE JEDEC, Y0220, ISSUE K,
VARIATION AB. DATED APRIL, 3002,
B ALL DIMENSIONS ARE IN MILUMETERS,
C) DIMENSIONING AND TOLERANCING PER
ANS Y 14.5- 5073
D} LOCATION OF THE PIN MOLE MAY VARY

KAGE)
NOT COMPLY JEDEC STANOARD VALUE,
F1"A1" DIMENSIONE REPRESENT LIKE BELOW!
SINGLE GAUGE = 0.51 - 081
OUAL GAUGE = 154 « 1.40
G) DRAWING FILE NAME: TOR20BOIREVE

Dimensions In Milimetars
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TRADEMARKS
The ioliowng ncluoes regsioned ad ¥ Farchio Semiconcuaion andier £s global subsidanes, and is not
intnnded io be an exhaustve bst of al such racemarks.
AccuPower™ FRS™ PowerTrench® The Power Franchise®
Auto-SPATY F-PFS™ PowerxS™ Tha
Budd it Now™ FREET® Programmatie Actie Drocp™ P we
CoroPLUS™ Gicbal Power Resource™ arFeT® TiyBooar
CorePOWER™ Geeen FPS™ as™ TirvyBuck™
CROSSVOLT™ Groen EPS™ g-Senes™ Quiet Senes™ h':c‘,,,
CIL™ Gmax'™ RapiCenhigure™ T
Currere Transter Loge™ GTO™ ~
EcoSPARKE Inte A _),. ;m
EtticereMax™ ISOPLANAR™ "

ITCH™ h &mnr.ru!u. MW ANAW ata tme™ :mpm:-
7 bl MICROCOUPLER™ SMART START™ r - Detect™
MicroFET™ spv® ;;t;f;mggmw
_F‘ MicraPak™ STEALTH™ Des™
L MilerDrve ™ SupeFET™ ?

archild Mationhtax"™ SwerSOT™3
Farcrild Semiconducior® Mation-SEM"s SuperSOT™E g’-
FACT Quiet Senes™ OLOGKC SuperSQ
FacT® g!OPI.M(‘ T Litra FRFET™
FAST® . SyncEET™ UniFET™
™ (™

FasrvCore !mn-l ook vex
FETBench™ POP SEM™ TEM & Visuaita™
FlashWreer™ Pawer-SP GENERAL xSt

* Tracemarks of System General Corperation, used under lcense by Fairchild Semiconduciar.

DISCLAMER
FARCHLO SEMOONDUCTOR RESERVES THE RIGHT TOMAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PROCUCTS HEREIN TO MBROVE
RELIASIITY. FUNCTION, OR DESIGN. FAIRCHLD DOES NOT ASSUME ANY LIASILITY ARISING DUT OF THE APPLICATION OR USE OF ANY SROOUCT OR
CIROLIT DESCRIBED HEREIN: NEITHER DOES [T CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECFICATIONS DONOT EXPAND THE TERMS OF FARCHLO'S WORLOWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THERER,
WHICH COVERS THESE PRODUCTS,

LIFE SUPPORT POLICY
FAIRCHILIYS PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS INUFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used hewin:

1. Lile support devices Of SyStems are cevices or sysioms which, (a) are 2. A cnical component in any component of a e support, device, or
intenciad for surgical implant into the body or [b) suppor ar sustain ie, sysiern whose failre %0 peromm can be reasanably expecied sa
and (c) whose faikre w0 perform when propery used in accordance cause the laihre of the ke suppar device or sysiem, or i athect its
with insirucions for use provided in the labeling, can be reasonably safety or oecireness.
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"I'Upn. FPNG s pracice by buyng dmdt ar from authared dstnbulors.
PRODUCT STATUS DEFINITIONS
Definition of Terms
Pro« Status Definition
. the design |peoduct Speafications change n
F 4in sl mmww -
data; y data wil be published at a later date. Farchikd
Pralimicacy First Pracciion hmmmmnnﬁmwmmmm
» D final 5p Farchid Semiconcucior reserves the right o make changes
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