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Abstract

Magnetic coils gun project. It use magnetic force to accelerates a piece of iron
or steel down a tube. The tube runs through a series of electromagnetic coil (like
solenoids). There are no spark or noise or impressive side effect (or part to wear out).
The principle of magnetic attraction draws the projectile along at rapidly increasing
speed.

A coilgun is foremost an example of a solenoid. These appear practically
everywhere, from car door locks to doorbells, from diskette drive ejectors to fuel
injectors, The only difference is that most solenoids limit the range of travel, and

usually have a spring return. A coilgun is also an example of a simple linear motor.

II



-9 (=9
neAnIsuU TN

5 o 1 1Y Yo ' = =
Iﬂ'iQQ']uuﬁ'lll'liﬂﬂ']!.ﬁ]fjﬁ'Nulﬂ Tﬂﬂulﬂ'iﬂﬂ'ﬂllﬂ';fl!’ll.lﬂ$‘]ﬂfllﬁﬁﬂ‘iﬂﬂﬂﬂ"l-

= d"n’: 3 dlcv Aoe T :.l v r Qf
HITAYANITHUNITSF llﬁgﬂiiﬂ'lﬂfmﬂ1507]\3‘1]3\371QﬂUQN%’?ﬂﬂgl!ﬁ%ﬂqﬂﬂﬁﬁﬂﬂ

v o 4 Y = ¥ a 4 v wwo qu
Tdudranany Favmmaiiulaee 1sndeanusisazdeadiasau 13v11vns

o3 ] J
auaduezduaudu Y180y

o & Y S o= 3 4 A
vouoURm WA ANANA  elluariSead emsdidSnuifluedisge A

yin
V¥ o =9 3/ 3/ 3 1 &
nyanivdeausnuzuazdnlsaulumsudilym wisunsprmmaswenmsuaz

¥ k4
Yoyas1e lumsihilnssnuguiinlasanon
spvaUnMBIaYAIMNITNMans wizssund1aansets #1AsAm
T @ s o [ ¥ R 3 =
unadioyaduagid msuduahinmauINg
Yaor o
Avarh

WIBASIH  ANNga

111



AR LY

Wi

unfade I
UNAALRMYIDINGY Il
fnanssulszma 111
a3y v
ansiieygl \4!
MIUYMIN VI
1.1 HaNMILAIHAHA 1

1.2 faguszeen 2

1.3 UBUYIWVBNIY 2

unfi 2 nqﬂﬁﬁ'ugm 3
2.1 mmdugifefumnuingn 3

2.1.1 usefifaninauuuivan 3

2.1.2 sunuudmdnnnnszua i 3

2.1.3 Agueaneus 4

22 vaufihunlszgndld 4

2.3 NuYIATY 7

unft 3 MsvenUUY 8
3.1 M399NHUYN5152Y I (Charger) 8

3.2 MIBaNUULINS A 19NN 8

3.3 MIBBALUUINVTUTIAUGN 11

3.4 MTOBALUUNITUADAAUINULINAN 13

3.5 MIDBNLLLINIAMUAUIBULLDT 16

3.6 WIIAILAUUAAIATUILULINAD 17

3.7 M3venuULRsAuyssivefunAsauiman 18

unfi 4 manaseaazsh Ny 22
4.1 N9 Rectangular Driver 22

v



CeRTLTG))

42 M3NARBIMIANNATIMINZ T
43 msnaasuddouminszua finnwanad
44 msnaaswldousinnumienifnssud uazanuiaed
4.5 MINABIHIANNTURUTIEHINTTuENNABNS I N NATaY
46 MInaasssinvedIndesiiinaneszuzms
47 MINABBINIIZIZH NS EHIINARIARLGNNSZ Y TinuIzdy
48 MSNABBIMIAMAWDTIULRS

unft 5 agdiasiensel
5.1 aglwanisniau
5.2 Pymimunazuwamanddym

AARHUIN N

PNA1391999

23
24
26
27
28
29
31
33
33
33
35
58



CAFVLT Y]

smm‘immmsﬁmummﬂuﬁumuﬁmﬁﬂ

e
=
=0
==

HARINTFI NDS

&
=
=u.
V)

&
il
=i
w
(3%

duguesaFan

=Y L4 -4 F=Y
NITBUNDIABIBDTYDAN (Inverter Oscillater)

gan
e
=n.
W
(98]

UARIIITTE AR

aon
=
=i,
Lad
L

ITHUTIAUGA

ewn
=
- =,
w
Lh

ASIHNT AR NUHTEIIUaZ L TIAY

P
e
=1
w

6
7 AT MnTzuaaumtie Az ey

v
=
=i,
w

] o
8 uaaaau Ut an

=i,
%]

1)

Y9 3.9 Tilsunsusiaeem s uIUsaRIALAUD INIA

aah

aah

11 3.10 2995ULANTIAY

éah

i

717 3.11 NeslSouusey

71 3.12 2esmuANIRRIRIIMEN

31 3.13 2993570 MuguEimEn 3 Aoy

710 3.14 Tumeaurmimdn

511 3.15 2eesauysel tundsnumnuimin

U7 4.1 AR VBT IRY Rectangular Driver

U 4.2 msﬁﬂﬁ"qqﬂﬂmf

31 4.3 nsugasmamsiSsufisunszuafinamiiaeg

o~ @ o o v oA e o
jii4.4 nimanuFuRutveIszz N NADMBUARUALLY.

5UA4.5 MsnaasIniszosiueINIzUiuYAR R IIMINZ AU

VI



A1519% 3.1
M5199 4.1
=4
A15191 4.2
A15190 4.3
A1519% 4.4
A1519N 4.5
A1519N 4.6

15190 4.7

A IUYMIN

munavesnsaielseyillimsusauaudae fu
HANTINAABIMIA A TN e
uanIWanIsnAaeIIA YA Mz aylums
Wasumanumionifinszua wazanudnd
HANINAABIMIANLTNAUSTEH 9T Loz NIRRT UaZ AN
NanIINARBIYIIATBIRINADIRiNaRBIZEZNG
HAN1TNAABIMITZEZHITEHINTIAAIANLGNNTL U fimnzen

= }1) o = 1
m3sfsoumon IFNuEUres FHAN 1

VII

18
24
25
26
28
29
30
31



1.1 HANMIUDSIHAND
Wi%adszriuiidalszAnfanqunmeidanamsthanuianudlvduReiy
o A4 o (- sq ¥ = =
snmsmisniwesauiman Iinmlszgnald swmurzdludsowausssuai
» ]
aunsonsuTudem 14 lomin Tuhendhu veimes niewlas nieudnseians 16114
= a = o - ] ] -] .3' [l A ] o @
vimssa Wi difidededunamiuiuiman dnintuus sesmufinaiusims séin
VuffumeseniidtumsidUSudgenlfoumlasdiifiegudalsendauazlitlssdnamm
A gy
AT
TudlueTesnafiliduniou Inuez fSuussnszimnung sisna lnmeluvesia
Tuewazussazsiouvesgnaszquilu. Tulugaewnedsmsdluilufilidiundounalen
uazuny lulinssasReuvninszquniodiosiuas ganszquadsesidiudsilududounazii
@ g = or t o o oo o« o o P
ndun1Fdinde Yundsauuuiman @iy lumnouas auman) duilufiaunse
LY ¥ o ‘ﬂ - J uls) [V Y ' o ' c ' o 3
wan Iinatluanueinld vazdelivanmsdwn mwanemuimniukdmanuneg}s
1] a d 3 = [ - a  w ' -]
Tivhsfunneines Tanznaug gnimaniuezdushmuiminuasAdesuutimanlugane
' 4 @ 4 ¥ 4 4 P ood W 5
udgnmaniuazindeuru lddren s mianudman iy nensuagvgaanudhy
] -] Y I~ ] 1 o 3 - [N P’ ] -] 1 =
wiman1d wmuvasauiman Tdihiiuesfiisausadansiauveasiman ldneud
o oy
QrManIzIIAA
4 ]
mahuuarnufaiunldlumseenuuy edredteqningili 1.1 el
g Yt 4w ar & = od o L @ e ]
auudlineaeiusndude Wedsih nedunzgagnnszguid gl aumsvegn
- y v o o =
nszguuzifaninaeuil nanedudrlndguinarsvesneds nizquizédias udmganyg
o ar : o o @ o o
guénanvenens AniunasAsssenuuyinedsiauduRusfugnaszquuazians
a 4 o v a o 3 a1 o = -]
maufienszguidi indgudears miinszquisaindeufiesrunadsliinnmda
Y ] ¢ A o o ° ¥ A -~ ar = ] g} P o ¥ VA J
nileq dunedednaesiifizdmihimioufuisismihnvewiudeadeanus anniu

Tududely



dy ~ N o 1 N ~ = ' gj ' N ) N o N
wnansiidwenarsianubidmsunslsnuienisnyiniuu lweygnlmilulsdssleguaunisan

lunsdlla visdu Bnnamuiilndaudadiien wagnedonsdiisaivesenaisynasaninisilvly



UNA 2

ﬂqyﬁﬁugm

9 % A " g
2.1 anudnuguneItuaInuiman
o T
2.1.1 usefiiavInauiman
] F 4 »
usanszinetszy IMdidssninenuuimanssiuegiiuanud 1voaszy Irdniy
9 1 d 4 a 9 = o aa ' a o [} o
uazganuduauwimandaioudwinannmed B Afoamsmileniwimin

.. . & aa [N
(magnetic induction) ‘NLL‘NHHJULI'IWH
F = qv x B 2.1

A =] ] ] o . = o )
W F 1suanusquivian (magnetic force) ﬂﬂi:mﬁaﬂszq q
d
v Wuanudwenlszy v
W
NAVDILTI F 9gdamniy v

YUIAVB LT UM

F = qvBsine (2.2)
e 6 Wuyusznig v iu B
wlan B = F/ qvBsine) (2.3)

2.1.2 s dumanannIzuaivivh
° 9 a ] a o | 4 A a d?
aszua I i IS auunivansazanunsomanuduvssauulaniinau
as = o 4 1 o dl. - ~
T&Tawordonguesiileauazannsa auuwiman dB nyalaqniega P e

d [} é ot Q ﬂ'ﬂ T
@Emual d dudrumilsvesiniminszua T 1 Tvam)

dB (WD/(A) - (dI x &r)/()) (2.4)
- 1 A A LY -7 g 1 4
die ( p0/41) Wuanah flandu 107 wespeusmiUsiung (Tesla)
o ] -~ ]
ér L'ﬂunﬂkﬂﬂi'ﬂuﬂﬁuﬂﬂ uaz po ﬂBﬂ'ﬂlI‘ﬁﬂJ‘]ﬂU.Ié‘ {permealbility) wmmm?m“luqmzmmﬁ

y



g
2.1.3 nguouanuls

[}
i

nguasnauly (Ampere’s law) lungiiuaaspuduiutszneamnuuiimdnd
Fedusunszua Wi nad g sasmileniiminguszeemalufindeai
anuimanamuniallalan wlduiiiu po Qmﬁnﬂﬁmﬁ‘ﬁwnﬂmﬂimqﬁuﬂ?mﬁuu‘]ﬁ
er
« B dl = pol (2.5)
pol (2.6)

e eBcos edl

] | 4
iip o ABYNSTMIN B AUszoznieduq dl, uo Aamduany lAvesggyane Yiunm
o ' a v oo . . .
s Bdl (580N m‘s“rngummmﬁumumﬂaﬂ (magnetlc circulation) mumaﬂﬂ
nstivesanianilinszue I 1 ewndnyazanuauning MInyuleuYes
1 o =) & aw o a o a 1 -
aumimansglidumatiurnan Flidniuiiugagqudnas dnivauuimanimnay

$el) a 910NN (2.1.3.1) sz e

H

s Bdl B(29a) = pol

B = pol/29a (2.7)

= y o F
2.2 nquiiiinmlszgnals
2.2.1 u‘mﬂﬁauuﬁmﬁﬂ'lﬂ% (magnetomotive Force mmf)
- - 1 o [ 34 4 1 A [y a ] o
AouLIIAanuLlan F ’Ni)ﬁl.mmﬁﬂﬂl‘lmLﬂEl".lﬂ‘lJ’Nil‘j‘lﬂﬁ’l "lummﬁmmmman
% J FY = " 5 o 1 =) ] ¥ J a ¥ o
QnerdNTuzABelunasf wiAwimanedAI 81ad 19 laeWuvaala i uusoUge

wdnlasanizua i ud liluvraatn anudurusssinasandowaiman i wag

ar -

1 »
SuseunWuiietlaeonszuend 1 lyvaaianail

Fal

FaN

F=KNI (2.8)



3 4 [] =9 - [ ) I
aziiuns undouuiman A mmf Sawiiny wagueesiuiuseu N iy
a} [] é = 1 é
aseud A Tvaruvaaan 1 &adia K sndumilg
3/ I o - . *
2.2.2 @uusasimdnlvvh (Magnetic Flux of Magnetic Line Force)
L] d o [ 1 o =y 1 I o o
Aodunsavesanuulmanignadiesnunnnunasiuliaguumiman l¥daydnyal
) v o A i o &
o Iniaeiluines (Weber) 1 wd Tanunuiedetl Woduaannu Bvfleson 1913
v od Ae - 2z Vg A | ar ' a0
agundianninisasundas Taeaasnivauumimaniiauninu o udnoswua
5 J @ E g/ & - 0 = a J - ) o 1 [} 4 Ao 5
ygunudadiune Susundeumtsnihifiavuiia 1 Taa semunuimaniiala
Y] t:i = = =t [ o
vasnnmaalasulas 1 39 azdisuidu 1 1mes
2.2.3 ANMAUUVBITUIUIIHAN (Magnetic Potential Gradient)

' 4 ' =] 1 P 1 @ o o g
ﬁf) ﬂ'l'ilﬂﬂlliﬂ!ﬂaﬂullﬂlﬂﬂﬂﬂﬂﬂuﬂﬁ‘H']Uﬂ')']llﬂ'l') 1%ﬁﬂlﬂﬁﬂ“ﬂm H ﬂwuﬂ’nwﬁ’mma

aunniivan lnarudsaumaiiy
H=F/ A-T/m 2.9)

2.2.4 ANUHUMUUYDUFUUIUNIYAN ( Magnetic Flux Density)
T I 1 d M o ¥ 1 o =] 1 A’ oo g
ANUHULHHIB AU WA ApSIuaduus wiian IuHiIarnu I LN Nidu

usausiman lvariu deauns
B=g/A Weber / m? (2.10)

o =BA (2-11)

5 1 o
lﬁ@ o} =Lﬁ'umwmﬁmmmmaﬂ

T v o
B= ﬂ']n.lﬁu1lluu1|f]Ql&’u115\1LlﬁJlﬁﬂﬂ
-

A A ¥ o = 9/ 1 o
A = AUNHUIARVDIN A ULTULUIH RN

2.2.5 AIHIUI IV (Permeability)

= ] o 1 e P [y 1 ]
Aorrwinseulmidunswdimdnin daydnvel p Fuiusasdmsznhea

¥
=

’ ' o ] 1 o Pt [
ﬂumuuumtﬁ'uummmaﬂ (B) m® mmai’fmmﬁmmmmaﬂ (H) wum‘i‘luﬁnmﬂﬁ' U

w=B/H (2.12)



0 B = AMNHUILHNY Bd UL i an
H = anuduussauiuudman

dmiu p vosema Wdgydnueiin po %3e free space permeability

po = B/H=41]><10'7 henry /m (2.13)
1 oo | 1 - -g - 1 ¥ ] 3 ] ] '
mamwmuﬁmmmmaﬂ“lumElmaﬂﬂammwwmunmarﬂummﬁ L3N A1
@ o o en A ;l ' d A a g
ﬂ'J'Ill"dﬁll”]ﬂllﬁﬂqu'ﬁ (Relative pel'mealblllty) pr FIVIFAT UL AN NNAUUTN

uraen e N ufvvesemea
p o= pbpur (2.14)

) o  dq ¥ s
w = anwduanuvesiagilftiudanans
W0 = ANUFUFIVUDIDINA

o ar o o
ur = ANUFNANUFURNTUDITAY

2.2.6 ANNATHMUUNINGN (Reductance)

¥ ' - - | W ' d_ £ 9/ 1 o
ANTUATHNIULUE AR ADAITUATUNULLLIN AR mmmmmumumeaﬂﬂmﬁu

3 1

» 3
Fadmlaoasauanun dudadundumnuiniiaauaza Nuduany (permealbility)

4 o &

Fadowduaunisld ag
R = pVA A-T/m? (2.15)

Ge 1 = AUE1UDIMUANF LT LIMan

= auFumuresiaghleiuny

=

il
dv ¥ o = W 1 o
A= AUNHUAALDINTUALULTULUT HLUHAR (1UAT)
2.2.7 MAMMMHE N ENINMAD (Inductance)

L = (0sr’N?)/(srtol+10d) (2.16)



e L = amnumisnhauuuiman wiedy ui
r - $aflvosvaadn miandhiii
I = mwevesadn viedlui
N= §1u2uisu
d - $rfvesvaatameuenaumsly niamiui
8. mmasnuazaulumsudauaud

faumsundsnuazauindudadulagasstuannumisnivaznssua [@ou

»
~A

Hudgydrualldn wm Smbeily m Jou'ld d

Wm = 4% LI (2.17)

2.3 NgHHIacu

4 [ n; 2] o o
231 amasnuiivasaaludunuilicy

E = (VC)2 (2.18)
2.3.2 ANAIIHIA :
Ek = (MV?%)/2 (2.19)
23.3 MNTTUAGIYA ;
I=V(C/L)" (2.20)

2.3.4 noweamimelizg

Td = (§(LC) /2 (2.21)



UNN 3

QRPLL I IVINE

3.1 MIseniuL9951U529 W (Charger)

o1 D1
a4
"y 17507
st 4=
*26} |
| o3
n1 Hy 15T
Bz ny #32
Inverstex \]__, fgﬂuf‘
+1 B2 T 330v
T 1.5v
AR
s1
X
) o K ol
Z5D9BS
L Charge
—c1
.022uF

qulfi 3.1 uananesminwed

s o A o Hq ¥ o ¥
wvsninwesifuresidautaannniesilsuurasusndeaaiog Tasszae
Uszyoenufissguidvamiloudunawras undsiie e 1.5 Taaviudesinuaig

-3 - o o4 P ar 1
Andagans 300 Taan Fannweie luduasesang

v e
3.2 89AUUUNYIATNANNE
N5A N NND
3
nanmailesduveimanaseasaan
= o 4 Qr ¥ o ar T
Turseseeadammeinalufilfaudueyg szlimsoeagaan 18d10duna Taolides
po) Qs a 1Y 9 1 ¥ g d'.v ar At Fy 9 o
imsfleudgygradunnd Weonduades Hatlms e dygammenizduliifensesadn
a ¥ oA a da ¢ o & o q¥a o
nluvaziGudy Aedygasununfiegnielugilnsaludgnuee Taenaduilezilfimhas
a a Py o L S =
nudeul e nifamsesagaan 1@ vwenvesnaiseeadaanisifiniudeguiiz auay

» [ ¥
M500AFAUAN IUANHMSUINNEENTT NITDDATAANTINUTULIN HAINHIUEIIN Tue



o & i y | - v A - - 4
'uﬂﬂﬁuu'cg1m%gnmmﬁﬂm’.}xﬁﬁﬂﬂ’nmmaﬁmammmummﬁq UBZNSIDTBAANISINAUU

d‘i = ar dy
anoaauielinisilauusadu IWiaseans

YUIA 0

o

MTONUTRANTUMNUTENY NI ORHRIENINET EALAFT

JUN 3.2 dyguesadamn

= ¢ o ar ~ ) 4:1 - : dy o
2vsveadamnesna llinezlimseoadaanianudife) Nadlmngassfoundy
dﬂ‘ [T o [T [ d'. g/ oo Ld
Adanunmemynnddunn ineaiuisesidsznendwginseiiwan R, L, C gilngal
] 3 ¥ 3 =} = e o & a Y oa o e oy
L uaz C douldwamednuma iudeszianudidiunaidinai Idnduunasuiuduym
= - =) A ow A4 A o d M < ¥
ifamseaadaian nienandnionilife dygnaueinynderuisstiounduuds szdlu
wa lfivagauns 4, Ay fus 4 vansestleundufinnilu 1 wed
Ni]igunﬂ‘;mﬂ{ﬂﬂﬂ?ﬂmﬁﬂ (Inverter Oscillater)
2vsduneinefooadaan Andvsadadan u iy rectangular wave HOIRBNINLAY
= o = o o a o =t
nafifavings wazdaninlszyldtumihdmes dszneudasisesalTouiey
‘I o =
(Comparater) ﬁagmﬂu IC Schmitttrigger UDZ1NITH139R 0 ﬂ‘ia‘ii} (Charge/Discharge Circuit)
a 4 o = o y ] P e
NIBUneTnes e nanIsFygmeanin lugindufimasu(Square Wave)¥innuni

3 1 os L
2BNUNVEVUDYNUAIVDI R]1 Uag T

AU
f = 1A(CIR1) (3.1)
e f = ANUAN Out put (1FiN)
4 3 o
R1 = AUy (levy)

RI = aManuy (Wia)



—_é:Eﬂ D

711 3.3 29938UnBi MBI BOAFAAN (Inverter Oscillater)

14748
YR2 100k
1N4148 9 ©

o ivmw.
o 2 0
S
J_ _

T

&

3N 3.4 umaaesadrennud

usnanithnsiidnstuesodamasifiefismsmihmmfiiannnnie

wazamde Yazylifuanhdines Uszneudiensinfioudivy (Comparater) fiognwlu 1c
Schmitt trigger u’m’waﬁmmwﬁﬂm{%ﬂsw (Charge/Discharge Circuit)’)ﬂ‘i]‘igllgﬂhm‘i?u@ﬂﬁ
Faawnes ez 1 dygaesnun “lu;ﬂﬂauﬁmaun (Square Wave) Lsmmwmﬂﬁmﬂauummn
1aTasmsdSumanudiumu VRI #se '1Jsnmmmqmmmmuﬂszaﬂ% udlunsaiiims
Wumanudunuaaniah iy daumsdium Duty Cycle fumusai1dTnens
ﬂmmmmmumu VR, d§yg) 184 Rectangular Wave F1diould Furans Power Amplifier
eounevadoyg o

msmmmmmﬁﬁﬁ%wmwﬂu"thmnmi f = I/RC udiiioanndeanise1 Duty
Cyele T 50 % FaiuonimsUusmnnudumu vr 5 147 5 ATaleviy
sty
NNAVMNI (3.1)



11

anundigaiz 1@ £=1/((10000 + 5000 + 470) x 33 x10” )

~1958.8 Hz
PINTUNTT 3.1
Anudgagaszla £=1/((5000 + 470) x 33 x10” )
= 5539.9 Hz
3.3 1OTUTIAUG
£

oYV 954 . P o

Ii

3 s | || @
__J’ij

AN
¢ ! ‘
_____ o
38 mH
— ' 15I‘F':¥':
s o)
|
T lEm eEmi s |
|
:1 B |0 |
L R -

311 3.5 19e5U59AUTa

7] 1 9 @ A.'i 1 ¥ ar 9 [ o

esasnarfurssahaswuguielflunsieldivesaaadaaumiman
Tasiindeudasvuma (solated) Huvdondlaauvuanssdiy (step down) vimihfluns
ULALENT1IATBINTA BTIRIBBATINMIANTIES TAETIBATIEIN Ratio = N/ Ny =Nj /N 3 = 4:1
4 = 4 a s
mmﬁmﬂguﬂu (Primary) Uiznovlildrwvaain 1 va FeesSudygim Rectangular Wave
useduAndm uoz ENINAUNAYQY (Secondary) 1szneulifsuamia 2 A Faazfams

2z

wilsnhuswudygnuglamasy (Rectagular Waye) Tuan ﬁtummﬁlnu%ﬂ%"lunnﬂau
Junema (MOSFET)

&4 o oy o ) ' o P

%4 TagUNALAINANUAIUNIU TTHNWUATY (D) uALIFOI T (S) Ysuadmnaasdl
argannis lufinssua maduudlelinssduinmvguitvung  (Guasuiwesa () wie
(Vge) wimldmanudunuszninviasu (D) uaznweia () § avasihidlinszua



Tnarw lRuasussdudgaivh iMueemaiismegh 4 Taanuas Tifiu 20 Thav

29939 NN AudivAguIE 1A (High Voliage Rectangular Wave) 19A1

19a87IA Coil Gun il"lﬂ']ﬁﬁ]‘a'tl‘a'ﬂﬁﬂﬁﬁ

finhdmeg 2.2 uF wiApeynsunouswldyenuguuanda

4 Barry's RLC Simutalor v2.0 Y V=150v R=250uohm C=200mf L=227m# )
180 A, . : : ; A6
Volls R [ L 141 amps 6.64 ms
v chim uF mH .
GORd [mlo GEE E@Eem |0 e
n - 500 - 500U -SOK 5.0
" 400 ap0u 40K 4D 9BA v
30 : - 300w Emn ;a.n - .
.20 | 200w - 20K EV{;z.u
E>: z :
-100 - 100w 10K ~10 324 ¥
N N . S B4m
y R N
4 '__u L '.n Dn R | / N
150v 250 uohm 2.00 m# 22T mH Eldm 10 ks z 15' re
'32A ............... ..32
W Show inducior current
¥ [Bhow capaciior voktage] Resal
EAA N
o AL vt

A = ] ar Aw g
Eﬂ“ﬂ 3.6 ﬂﬁ’]ﬂﬂimlﬂﬂ?’]nl'r'luU'JN’\lLazllﬁqﬁuﬂ]ﬂﬁﬂ]ﬁﬂ]ﬂﬂﬁg?‘ﬂﬂﬂlﬂﬂﬂﬁgﬂ

A

(" Banys RLC Simuator ¥2.0 Yeoon V=150V RezSUuohm  C=100mE L=227mH
Volis R [ L T=148/ms
v ohm oF mH =338
(8] (516 [0 [0 [0 G |04 PR
0 ~500 §00u [ -SOK 50
: - : ;- e
-~ 400 400 u -~ 40K -4 240A
‘:“m [K : 300 u ;:SOK _SJ) 160 A "
200 [ ‘00w L20K E'5>;?_n
By : p N v
~ 100 100w [::[T}wu -10 S04
L) ',,0 A 1] .;.u L Z.n o . L
150 250 uohm 10,0 mf 2.2T mH 7 3 lm
BOA}- -32
F Show induttor turrent
W Show capacilor voltage Reset 1604 .
Y AL { S k.

a o ° o -
1% 3.7 nanszuaanumteniuazus wWwuvesmsnslszynd iy



dy ~ N o 1 N ~ = ' gj ' N ) N o N
wnansiidwenarsianubidmsunslsnuienisnyiniuu lweygnlmilulsdssleguaunisan

lunsdlla visdu Bnnamuiilndaudadiien wagnedonsdiisaivesenaisynasaninisilvly



dy ~ N o 1 N ~ = ' gj ' N ) N o N
wnansiidwenarsianubidmsunslsnuienisnyiniuu lweygnlmilulsdssleguaunisan

lunsdlla visdu Bnnamuiilndaudadiien wagnedonsdiisaivesenaisynasaninisilvly



»

i = ANunAN (ReuWuLd) ;T
N = 501

»
D = mwdn(duen- dlu) i
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1JUToUN = 2 ¢ = 0.9 i
WuTBUUAL 1 301 unuezHuTEu
d out =0.0359x2 + 0.315

= 0.3868
o rout =0.1934
»
AU R =(0.1934 + 0.158)2 = 0.1757

= (0.8(0.1757)" x 1)/ (6(0.1757)+9(0.0359)+ 10(0.3868 — 0.315))

~ 0.0247/2.088
= W T Qs
391481 L donawuaia 1 50U
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AW (KHz} qﬂszqulﬂéﬂuﬁ qﬂizqusﬂﬁﬂuﬁ
(1 (2)
TZUENN (Cm) LUEN(Cm)

0.5 8 10
1 13 12
L5 24 26
2 41 38
2.5 37 40
3 35 37
3.5 33 32
4 31 30
4.5 28 28
5 24 23
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aumieni FEAT WAIUAZ AL FTYLNN

{(uH) (A) (m]) (Cm)
126 3 0.57 105
141 3 0.63 115
282 2.8 1.1 125
314 2.7 1.14 133
675 1.1 0.41 71

712 1 0.35 67
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ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vsg)

Voo -55°C 25°C 125°C
Characteristic Symbol | Vdc Min Max Min Typ # Max Min Max Unit
Qutpul Voltage ‘0" Level VoL 5.0 o 0.05 — 0 Q.05 — 0.05 Vde
Vin= VDD 10 — 0.05 — ¢ 0.05 — 0.05
15 — 0.05 — ¢ 0.05 — 0.05
Vin=0 “1" Level VaoH 5.0 4.95 — 495 50 — 4.95 — Vdc
10 9.95 — 9.95 10 — 9.95 —
15 14.95 — 14.95 15 — 14.95 —
Qulput Drive Current loH mAdc
(VoH = 2.5 Vde) Source 5.0 -30 — -24 -42 — -1.7 —
{VoH = 4.6 Vdc) 5.0 -0.64 — -0.51 - (.88 — -0.36 —
{(VoH = 9.5 Vde) 10 -1.6 — -1.3 —-225 — -09 —
{VoH = 13.5 vdc) 15 -42 — -34 -88 — -24 —
{VoL = 0.4 Vdc) Sink loL 5.0 0.64 — 0.51 0.e8 — 0.36 — mAdc
(VoL =0.5 vdc) 10 16 — 1.3 2.25 — 0.9 —
(VoL = 1.5 vdc} 15 4.2 — 34 88 — 24 —
Input Current lin 15 — 101 — £0.00001 | =01 — +1.0 pAdc
Input Capacitance Cin - — — — 5.0 75 — — pF
(Vin=0}
Quiescent Current DD 5.0 — .25 — 0.0005 .25 — 7.5 pAde
(Per Package) 10 — 0.5 - 0.0010 0.5 — 15
15 — 1.0 — 0.0015 1.0 —_ 30
Total Supply Current**t hg 5.0 IT=(1.8 pA/KHZ) f + Ipp pAde
{Dynamic plus Quiescent, 1¢ IT= (3.6 pA/kHZ) T + IpD
Per Package) 15 IT = (5.4 pAfkHz) f + tpp
(CL = 50 pF on all outputs, all
buffers switching)
Hysleresis Voltage VHE 5.0 0.27 1.0 0.25 06 1.0 0.21 1.0 Vde
10 0.36 1.3 0.3 07 1.2 0.25 1.2
15 0.77 1.7 06 1.1 1.5 0.50 14
Threshold Voltage VT+ Vdc
Positive—Going 5.0 1.9 35 1.8 2.7 34 1.7 34
10 34 7.0 33 53 6.9 32 6.9
15 52 106 52 8.0 105 5.2 10.5
Negalive—Going 'a i 5.0 1.6 3.3 1.6 21 3.2 1.5 32 Vdc
10 3.0 6.7 3.0 46 6.7 3.0 6.7
15 45 9.7 46 6.9 9.8 47 9.9

#Data labelled "Typ” is not to be used for design purposes bul is intended as an indication of the IC's potential performance.
**The formulas given are for the typical characleristics only at 25°C.
1To calculate total supply current at loads other than 50 pF:
IT(CL) = I7(50 pF) +{C_ — 50) vk
whare: I is in pA (per package), C| in pF, V = (Vpp — Vgg) in volts, {in kHz is input frequency, and k = 0.001.
$VH = VT+ — VT— (But maximum variation of Vi is specified as less than VT + max — VT - min)-

MC14534B MOTOROLA CMOS LOGIC DATA
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SWITCHING CHARACTERISTICS (C| = 50 pF. Ta = 25°C)

VDD
Characteristic Symbol Vde Min Typ# Max Unit
QOutput Rise Time tTLH 5.0 — 100 200 ns
10 — 50 100
15 — 40 80
Output Fall Time tTHL 2.0 — 100 200 ns
10 — 50 100
15 — 40 80
Propagation Delay Time tPLH. tPHL 5.0 — 125 250 ns
10 — 50 100
15 — 40 80
#Data labelled "Typ" is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
VoD 20ns ——l P20 1s
4 INPUT % Voo
PULSE QUTPUT 50%
GENERATOR | \\BuT . 10% T Vag
HL |H
ToVss ICL > — 90% —— VoH
QUTPUT 50%
= = 10%
VoL
—a L— —-I ty ha—
Figure 1. Switching Time Test Circuit and Waveforms
—_— S il VT+
Vin - — — V-
Vss
' |
Vop — — VoD
Vout Voul
Vsg Vs§

(a) Schmitt Triggers will square up inputs with siow
rise and fall times.

(b} A Schmitt trigger offers maximum noise immunity
in gate applications.

Figure 2. Typical Schmitt Trigger Applications

VoD
PIN ASSIGNMENT

g 1 N1 D 1e 14 |1 Vpp
@ ouT1{ 2 13 [1 N6
=
§ IN2[] 3 121 OUTE
5 4+ i+ out2[] 4 NS
% N3 5 10 J OUTS
s ouTaf 6 ] INg
= [ I

i | vgsll 7 8 [l ouT4

0 [ i\
0 VI VT VoD
Vi e
Vi, INPUT VOLTAGE (Vdc)
Figure 3. Typical Transfer Characteristics
MOTOROLA CMOS LOGIC DATA MC14584B
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OUTLINE DIMENSIONS

L SUFFIX
CERAMIC DIP PACKAGE
CASE 632-08

1 Al N ISSUE Y

r | WAL )
Pt I e T i B e T e B e O e |

I
-]
_

]

1

K y!
el e v 1 JL ol
D1apL J 14PL

@025 00100®]1] 2 ®] [&]0.25 0010)®@[T] B ® |

MOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH

3 DIMENSION L TQO CENTER OF LEAD WHEN
FORMED PARALLEL.

4. DIMENSION F MAY NARROW TO 0.76 (0.030)
WHERE THE LEAD ENTERS THE CERAMIC
BODY.

INCHES MiLLIMETERS
MN T Max | WIS ] WAX
0750 ] 0.785 | 1905 | 19.84
0245 1 0280 | 623 [ 7
0455 | 0200 | 384 | 5.0
0.015 | 6.020 0.33 0.50
0055 | 0065 | 140 | 166
0.100 BSC 2.54 BSC
0008 | 0.0%5 | 021 | 036
0125 [ 0170 | 318 [ 431
0,300 B3C 7.6285C
ge | 15° 0] 150

0020 | 0.040 { 051 | 01

zzr‘ﬂhﬁi'nuﬁﬂblg

P SUFFIX
PLASTIC DIP PACKAGE
CASE 64606
ARNARAA AR ISSUE L
14 ]

o}

TATATATATATAY
A

t— o —=

— F —

‘I L_ SEATING L 4
FLANE
H G D

NOTES:

1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.,

2 DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. WMENSION B DOES NOT INCLUDE NOLD

FLASH.
4. ROUNDED CORNERS OPTIONAL

INCHES MILLINETERS
MIN | MAX | MIN | MAX
0715 | 0770 | 18.16 | 19.56
0240 | 0260 | 640 | 660
0145 | 0185 | 369 | 459
0.015 | 0021 ] 038 | 053
0.040 | 0.070 1,02 1.78
0.100 BSC 2.54 BSC
0052 [ 0005 [ 132 | 244
0008 [ 0015 [ 020 [ 033 ]
0115 [ 0135 | 292 | 343
0.300 BSC 762 86C
0° ] 10° 0°] 10°
6015 [ 0038 [ 039 [ 1

z:l—xl_:@'nuﬂmb|i

MC145848
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OUTLINE DIMENSIONS

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751A-03

ISSUE F NOTES:
DIMENSIONING AND TOLERANGING PER ANSI

" Y4 5M, 1962

fffffff . CONTROLLING DIMENSICH: MILLIMETER.
H H H H H H H . DIMENSIONS A AND B DO NOT INCLUDE
" 3 MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.35 (0.006)
=B-] p7m

/_q PROTRUSION. ALLDWABLE DAMBAR
© |$I 0.25 (0.010)®| B ®| PRGTRUSION SHALL BE 0.127 {0.00S) TOTAL
WH—H_H—H IN EXCESS OF THE O DIMENSION AT
MAXIMUM MATERIAL CONDITION,
MILLIMETERS | INCHES
_'IG]"_ Rx45° -—!FL MIN | WAK | W T MAX
-C ‘T |'_ 855 | B75 | 0337 { 0344
f ] /'_—71
=

360 | 400 0150 | 0157
& i i 5 = ) 135 | 175 | 0054 | 0068

2 e i L

SEATING —'H-— D 14PL K M

0.35 049 | 0014 { 0019
P [@]0z5 0010@[T[ O[AG)

Py

-

PER SIDE.

w

DMENSION D DOES NOT INCLUDE DAMBAR

-~

040 | 125 0016 | 0045
1.27 BSC 0.050 BSC
D15 | 075 | poos | 0.006 |
010 | 025 | 0004 | 0.009 |
D < 7 o u o T )
580 | 620 | 0226 | 024
025 | 050 | 0010 | 6.015

J

:n-e:xq.ca-nnnu:-!g

Motorola reserves Lhe right 1o make changes without further notice to any products herein. Motarola makes no warranty, representation or guarantee regarding
tha suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any produgt or ¢ircuit,
and specifically disdlaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided
in Motorola data sheets and/or specifications can and do vary in different applications and actuai performance may vary over time. Alf operating parameters,
including “Typicals™ must be validated for each customer application by customer's technical experts. Motorola does not convey any license under its patent
rights nor Lha rights of others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant
into the body, or olher applications intended to support or sustain life, or for any other application in which the failure of the Motorola product coutd create a
siluation where personal injury or death may occur. Should Buyer purchase or use Motorola producls for any such unintended or unauthorized application,
Buyer shall indemnify and hold Motoroia and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expensaes, and reasonable attorney fees arising out of, directly or indirectly, any daim of personal injury or death associated with such unintended or
unauthorized use, aven if such claim alleges that Motorola was neghigent regarding the design or manufaciure of the parl. Motorola and &4 are registered
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How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motorola Lid.; Tatsumi-SPD—-JLDC, 6F Seibu—Butsuryu—Center,
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Philips Semiconductors Product specification
L~ ]

NPN general purpose transistor BC337
= "
FEATURES PINNING
s High current (max. 500 mA) PIN DESCRIPTION
» Low voltage {max. 45 V). 1 emitter

2 base
APPLICATIONS 3 Couector
» General purpose switching and amplification,

e.g. driver and output stages of audio amplifiers.

1 3
DESCRIPTION 23
NPN transistor in a TO-82, SOT54 plastic package. e a— 2‘<
PNP complement: BC327.

MaMigz 1
Fig.1 Simplified outline (TO-82; SOT54) and
symbol.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 50 \'
Veeo coilector-emitter voltage open base - 45 Vv
VEBo emitter-base voltage open collector - 5 Vv
Ie collector current (DC) - 500 mA
lem peak collector current - 1 A
lam peak base current - 200 mA
Piat fotal power dissipation Tamb < 25 °C; note 1 - 625 mwW
Tstg storage temperature —65 +150 °C
T; junction temperature - 150 °C
Tamb operating ambient temperature -65 +150 °C

Note

1. Transistor mounted on an FR4 printed-circuit board.

1999 Apr 15 2



Philips Semiconductors

Product specification

NPN general purpose transistor BC337
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihja thermal resistance from junction to ambient note 1 0.2 K/mw
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
T; = 25 °C unless ctherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lego collector cut-off current lE=0:Veg=20V - - 100 nA
le=0; V=20V, Tj=150°C - - 5 LA
lgpo emitter cut-off current le =0, Veg =5V - - 100 nA
hee DC current gain Ic =100 mA; Ve =1V,
BC337 see Figs 2, 3 and 4 100 - 800
BC337-16 100 - 250
BC337-25 160 - 400
BC337-40 250 - 600
DC current gain Ic=500mA; Vee =1V, 40 - -
see Figs 2, 3and 4
VCEsat collector-emitter saturation lc = 500 mA; |g = 50 mA - - 700 myv
voltage
Vee base-emitter voltage Ic = 500 mA; Veg =1V, note 1 - - 1.2 v
Ce collector capacitance lE=ig=0,Vcg=10V;f=1MHz - 5 - pF
fr transition frequency lc=10mA; Ve =5V, f=100 MHz | 100 - - MHz
Note

1- Vge decreases by about 2 mV/K with increasing temperature.

1999 Apr 15



Philips Semiconductors Product specification

NPN general purpose transistor BC337

MBH721

20

hre

160

[t Veg=1V

120

40 ‘1\

0
— 3
101 1 10 102 I (mA) 10
BC337-186.

Fig.2 DC current gain; typical values.

MBH720

500

hre

400

=T~ VCE =1V

300

200 N

100

0
-1 3
10 1 10 102 ic (mA) 10
BC33T-25.

Fig.3 DC cumrent gain; typical values.
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Philips Semiconductors Product specification

NPN general purpose transistor BC337
MBHT22
500
hrg
400 e
T VeE=1V
300 N

200

100 NN

0
1 3
10 1 10 102 I (mA) 10

BC337-40.

Fig.4 DC current gain; typical values.
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Philips Semiconductors

Product specification

NPN general purpose transistor BC337
PACKAGE OUTLINE
Plastic single-ended leaded {through hole) package; 3 leads S0T54
4
1 ) ———F-_¢
{
A L !
1 .,
—
. ?L—-—-—J—_'—t—T
— '
- S et e b S O
— |
o N—————+———J
ta— L4 —-|
0 2.5 5 mm
L [ERE N S S |
scale
DIMENSIONS {mm are the original dimensions)
UNIT [ A b by c D d E ] oy L | "
52 | 048 | 086 | 045 | 48 | 1.7 | 4.2 145
mm | 50 | 040 | 056 | 040 | 44 | 14 | 35 | & | 127 | 127 | 25
Note

1. Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal iregularities.

REFERENCES

OUTLINE EUROPEAN
VERSION EC JEDEC — PROJECTION ISSUE DATE
SOTS4 T0-92 5C-43 ==} @ 97-02-28

1999 Apr 15



Philips Semiconductors Product specification

NPN general purpose transistor BC337
DEFINITIONS
Data Sheet Status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

1999 Apr 15 7




Philips Semiconductors —

Argentina: see South America

Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

Austrla: Computerstr. 6, A-1101 WIEN, P.O. Box 213,
Tel. +43 1 60 101 1248, Fax. +43 1 60 101 1210

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 20 0733, Fax. +H375 172 20 0773
Belgium: see The Netherlands

Brazil: see South America

Bulgarna: Philips Bulgaria Ltd., Energoproject, 15th floor,

51 James Bourchier Bivd., 1407 SOFIA,

Tel. +359 2 68 9211, Fax. +359 2 68 9102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS,
Tel. +1 800 234 7381, Fax. +1 B00 943 0087

China/Hong Kong: 501 Hong Kong Industrial Technology Centre,
72 Tat Chee Avenue, Kowloon Tong, HONG KONG,
Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia: see South America

Czach Republic: see Austiia

Denmark: Sydhavnsgade 23, 1780 COPENHAGEN Vv,
Tel. +45 33 29 3233, Fax, +45 33 29 3905

Finland: Sinikalliontie 3, FIN-02630 ESPOO,

Tel. +358 8 615 800, Fax. +358 9 6158 0920

France: 51 Rue Camot, BP317, 92156 SURESNES Cedex,
Tel. +33 1 4099 6161, Fax. +33 1 4099 6427

Germany: Hammerbrookstraie 63, D-20097 HAMBURG,
Tel. +49 40 2353 60, Fax. +49 40 2353 6300

Hungary: see Austria

india: Philips INDIA Ltd, Band Box Building, 2nd floor,
254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025,
Tel. +91 22 493 8541, Fax. +91 22 493 0966

Indonaesia: PT Philips Development Corparation, Semiconductors Division,
Gedung Philips, JI. Buncit Raya Kav.99-100, JAKARTA 12510,
Tel. +62 21 794 0040 ext. 2501, Fax. +62 21 784 0080

Ireland: Newstead, Clonskeagh, DUBLIN 14,
Tel. +353 1 7640 000, Fax, +353 1 7640 200

Israel; RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053,
TEL AVIV 61180, Tel. +972 3 645 (444, Fax. +972 3 649 1007

Italy: PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3,
20124 MILANO, Tel, +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2chome, Minato-ku,
TOKYO 108-8507, Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEQUL,
Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysla: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGCR,
Tel. +60 3 750 5214, Fax. +60 3 757 4880

Mexico: 5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,
Tel. +9-5 80O 234 7381, Fax +9-5 800 943 0087

Middle East: see [taly

For ali other countries apply to: Philips Semiconductors,

a worldwide cbmpany

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. +31 40 27 B2785, Fax. +31 40 27 88399

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 D 848 4160, Fax, +64 9 849 7811

Norway: Box 1, Manglerud 0612, OSLO,

Tel. +47 22 74 B0OOO, Fax. +47 22 74 8341

Pakistan: see Singapore

Philippines: Philips Semiconductors Philippines Inc.,

106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKAT!,
Metro MANILA, Tel, +63 2 B16 6380, Fax. +63 2817 3474

Poland: Ul. Lukiska 10, PL 04-123 WARSZAWA,

Teth +48 22 6§12 2831, Fax. +48 22 612 2327

Portugal: see Spain

Romania: see ltaly

Ruasia: Philips Russia, Ul. Usatcheva 35A, 110048 MOSCOW,
Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Paych, SINGAPORE 319762,
Tel. +65 350 2538, Fax. +65 251 6500

Slovakla: see Austria
Slovenla: see ltaly
South Africa; S.A, PHILIPS Pty Lid., 195-215 Main Road Martindale,

2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,
Tel. +27 11470 5911, Fax. +27 11 470 5494

South America: Al. Vicente Pinzon, 173, 6th flgor,

04547-130 SAOQ PALLO, SP, Brazil,

Tel. +55 11 821 2333, Fax. +55 11 821 2382

Spain: Balmes 22, 08007 BARCELONA,

Tel. +34 93 301 6312, Fax. +34 93 301 4107

Sweden: Kottbygatan 7, Akalla, 5-16485 STOCKHOLM,

Tel. +46 B 5885 2000, Fax. +46 8 5985 2745

Switzerland: Allmendstrasse 140, CH-8027 2URICH,

Tel. +41 1 488 2741 Fax, +41 1 488 3263

Taiwan: Philips Semiconductors, 6F, No. 98, Chien Kuo N. Rd., Sec. 1,
TAIPEI, Taiwan Tel, +886 2 2134 2886, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
208/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4080, Fax. +66 2 358 0793

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPEASTANBLIL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Fhilips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA D4088-3409,
Tel. +1 800 234 7381, Fax. +1 800 943 0087

Uruguay: see South America
Yietnam: see Singapore

Yugoslavla: PHILIPS, Trg N. Pasica 5/v, 11000 BEQOGRAD,
Tel. +381 11 62 5344, Fax.+381 11 63 5777

Internet: hitp://www.semiconductors.philips.com

international Marketing & Sales Communications, Building BE-p, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825

@ Philips Electronics N.V. 1999

SCAB3

All rights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the copyright owner.

The information presented in this document does not form part of any quotation or contract, is believed fo be accurate and reliable and may be changed
without notice. No liabllity will be accepted by the publisher for any consequence of its use. Publication thereof does not convey nor imply any license

under patent- or other indusiriat or intellectual property rights.

Printed in The Netheriands 115002/0003/pp8

Philips
Semiconductors

Date of release: 1989 Apr 15

Document order number: 9387 750 05676

Let make things bettor
PHILIPS

ED




dy ~ N o 1 N ~ = ' gj ' N ) N o N
wnansiidwenarsianubidmsunslsnuienisnyiniuu lweygnlmilulsdssleguaunisan

lunsdlla visdu Bnnamuiilndaudadiien wagnedonsdiisaivesenaisynasaninisilvly



dy ~ N o 1 N ~ = ' gj ' N ) N o N
wnansiidwenarsianubidmsunslsnuienisnyiniuu lweygnlmilulsdssleguaunisan

lunsdlla visdu Bnnamuiilndaudadiien wagnedonsdiisaivesenaisynasaninisilvly



dy ~ N o 1 N ~ = ' gj ' N ) N o N
wnansiidwenarsianubidmsunslsnuienisnyiniuu lweygnlmilulsdssleguaunisan

lunsdlla visdu Bnnamuiilndaudadiien wagnedonsdiisaivesenaisynasaninisilvly



PEAK FORWARD SURGE CURRENT, (A)

INSTANTANEOL'S FORWARD CURRENT, (A)
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General Purpose Rectifiers

NUMBER OF CYCLES AT 60Hz
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FACT™ ImpliedDisconnect™ PACMAN™ SPM™
ActiveArray™ FACT Quiet Series™ ISOPILANAR™ POP™ Stealth™
Bottomiess™ FAST® LitleFET™ Power247™ SuperSOT™.3
CoolFET™ FASTr™ MicroFET™ PowerTrench® SuperSOT™-4
CROSSVOLT™ FRFET™ MicroPak™ QFET™ SuperSOT™.-8
DOME™ GlobalOptoisolator™ MICROWIRE™ Qs™ SyncFET™
EcoSPARK™ GTO™ MSX™ QT Optoelectronics™ TinyLogic®
E2CMOS™ HiSeC™ MSXPro™ Quiet Series™ TruTranslation™
EnSigna™ pc™ QCxX™ RapidConfigure™ UHC™

Across the board. Around the world. ™ OCXPro™ RapidConnect™ UltraFET®

The Power Franchise™ OPTOLOGIC® SILENT SWITCHER® vCX™
Programmable Active Droop™ OPTOPLANAR™  SMART START™

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 FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

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

reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchiid
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconducior.
The datasheet is printed for reference information only.
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C RECTRON

mm SEMICONDUCTOR s

TECHNICAL SPECIFICATION

SINGLE-PHASE GLASS PASSIVATED

SILICON BRIDGE RECTIFIER
VOLTAGE RANGE 50 to 1000 Volts CURRENT 1.5 Amperes

FEATURES

* High reverse voltage to 1000v

* Surge overload ratings to 50 amperes peak
* Good for printed circuit board assembly

* Weight: 1.04 grams

* Silver-plated copper leads

RB-15
MECHANICAL DATA
* UL listed the recognized component directory, file #E94233 i
" : i mmability classification 94V- 150(3.8)
Epoxy: Device has UL fiammability L i O e ]
P05, 028 (0.7}
LEAD
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS -
Ratings at 25 °C ambient temperature unlass otherwise spacifiad. g _33_3%3
Single phase, halt wave, 60 Hz, resistive or induclive load. ey 7’ '
. 22015 8)
For capacitive load, derate current by 20%. Err]
Dimensions in inches and (millimeters)
MAXIMUM RATINGS (At TA = 25°C unless otharwisa notad})
RATINGS SYMBOL RB151 | RB152 | RB153 | RB154 ] RB155 | RB156 ¢ RB157 | UNITS
Maximum Recurrent Peak Reverse Voltage VRARM 50 100 00 400 600 800 1000 | Voits
Maximum RMS Bridge Input Voltage VRMS 35 70 140 280 420 560 700 Yols
Maximum DC Blocking Voitage Voe 50 100 200 400 600 Bo¢ 1000 | Volis
Maximur Average Forward Output Current at Ta = 25°C lo 15 Amps
Peak Forward Surge Current 8.3 ms single half sine-wave
IFam 50 Amps
superimposad on ratad load {JEDEC method)
Operating Temperalure Range Td -58 1o + 150 ‘c
Storage Temperature Range TsTe -55t0 + 150 'c
ELECTRICAL CHARACTERISTICS (At TA = Z5°C uniess otherwise noted)
CHARACTERISTICS sYMBOL | Re1s1 | RB1s2 | Reiss | RB1s4 [ Retss | RB156 | RB157 | UNITS
Maximum Forward Voltage Drep per Bridge v 10
F
Element at 1.0A DC : Volts
Maximum Reverse Current at Rated @Ta=25C . 50 HAmps
DC Blacking Voltage per elemant @Ta= 100°C " 1 mAmps

2002-8




PEAK FORWARD SURGE CURRENT, {A)

INSTANTANEOUS FORWARD CURRENT, (A)
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