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C: ' ' 

== BO l ~nrn 
' 

L ~ U ti rJ 1! 1 'IJ U 1 \fl < 6 0 X 1 0 
8 

) < 0 • 1 4 X 1 0 -
6 

) 

" 
i_h u -;J 1 'l i! r.i 'lln'Jl~ rin'l1 ft6l 

q ' 

... "' 2 .4 ~1Vl1'UTl1U 

" 
~1~v\ln11A11"L~rJ\JFl'J \l ~1ng~~v \l1~ 

' ' ..,. v aa o tJ ' u tJ au ':>. a • 
~ ')\Wl 'l!'Yl1U't1;}Jrl11m,JfllJ~1l<l1WE :J L 'll'U 91'Jffn\'Yl11tmJff)llJr.J(O)'Wc;i1(<1 1 % Wi v 0 % 

~1~iU\11U~1 ~ 11l1~~1~1U'Yl1U~~Fl11ll~~wa1~ 5 - 10 % ~1~ \l ~~ru L~rJ 11l " .. 
'l v " R 9 d 0 ,, lJ ' 0 1 I 01 d l! ' 
L i!~nlinU'YllU-;;iu L vi!,~ 11rlf)1'1Hl.6)'1J1n~l'lJPJ \1~1~n1!'Yl1i!Y)-:V~~.l'll1l.1(0) mf\.~ 'Jv L Nrn<-11HL!l) I I 4 

fi \I l ?11m11 l oo '~l\1)~ fi -1 ~ ,1rf1(1'l\ L ~rJ 11Jl'U.·;11Jh mn mn 1~;nn 
" 

P = IV 

= I 
2 

R 

= V
2

/H 

~'Ju~ 1n~n;iti 1~~1~1u'Yl1u~~~1~\lll1nn11~~1u1m1~vri1\l~v ~av~ 
L~u ~n~~"a1~~,1 ~a~1u~1~1un1u i "vllu1l4 EA11~~1\l~n~1~~ 1 

;i~~rut~rJ~l~\l11l1u~1~1U'Yl1U 1 1~~L1~1 
~I ., 

1 ·6 ,n w;-i1 \l '') ;J ti Ji0 \IL ·if $J1 f11 mn u ·1nn 6l 2 • 5 1 ITT~ 
"' (l IJ , , 1 "1 tJ ·:;i ~; rn 1~ ·~ cni,;i ii. 'll ll (0) 

~1~1U'Yl1U~M~1rJ UUU Liu 

. 11 ' 
~U 1 U~1 U6l1~r.J\l n1U'JJ 1 \I ~ 

L~ U 100 ~1~18J~ 1/4 ~~~ 

tJ 

LI. f) t\ n 'H.~ L li rH 

1 ~ L f-nrn ~·n~ ~ it1 "J1~ ~J 

~)1~{1 1m1 ,~~''l ·6\l 1 1iri11 ~.J ~N \l M t.J ~~1 
\I 

LA~ aaf1\l~~\l~1~1un1uu~~~li~~~~1A11~~1~~1~1~1uu ~ ~~1 n1~ 
q 

'5' '1Jfl 11!.'~ 1 n e~n'LJ8 \11.~h ihr\rh U f~1L~~n18n~h ~ 
Jh Jl1·1m ' 1 1t'trn.i1 •J~n1~Jl'i1 \1An~11h'J 1 ~ \l 

" 

• 

• 
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riA11 >mfr1Hh <i \l LL '1J'l.J~1i \lrl1 LL m.J L n ~1.11ri'l.Ju1~ L 91n1 'ILL 'l.J1HL.!lj'Ut11 ~ \1 ~11 JJ~n LLiwt.111 n11 ~n 
" \I 

&11u A11JJ&l '11m 1 u~1 L 'W1~·1rn _,1~,1~1I1 .!lnr..1~~1hn Wi riA1 5X 1 o ·-
6 

q 

5~11n1l'nu~vA'J1)J~1\l~n~1~~1a\l~\I 20 ~1 ~1 1~~ 
\I 

~hvh urnur'n ~\I~ \I ~h&i1ur11\\LL1J'l.J~3'Jn-:\'Y, 'l.J11 ;iuci1 mHHJ(91 
\I • " 

'LJ •n;i LL n ~UFl~U'Yl~ L Yl'l:tff) -r-%1J;)t:9l;J "' ~ii~t'J" td' \) rhlLL&'il:il'tJ 1i1~w~ 1::t11 'l ~·"l 'l ATUJ~ll 1/ 't1l1t '1 ~ 
~ . 

' v ' 
141 L iJ~mrn iJ;;;i \l L ~inn !! '1F1 A1)J1hn~1&11Wi ,rnrn irn i.1'1.IU 'ilt:'U'1 ff1 \J ;i5 L v ,1 L f.iPJ~ y;n 1.;.1 

f 'Jirr't-11 i¥ rJntlUtf.i~ \I L rm 11J;i'\Lin;ith Jl ~A1A11~1L>l1 mn id '1J~I L iJ ~ 1l'U 'l r,) 
q "' ,, 

1 tl L mt ~vPJ~ L ~w f L ~itr1 ;ft1 u'tn it~3'.i -~to1 ~l '-1 ni-i -i \J '1~~11 \J~· 1 frrn 
• l' I,' I II &I I I 

to) ,rn\'i 1 '.\lG1 1h~ '1 iJu ~w ~ 1~JTH1 L ~vit~miv,l~Ii1rn" L ffo L 'l.J ~inm llz:i -JA1ff:n3.1c·1'1 tm 1 iwr;:in~ .. rn 
" ~ 

;i~ 1 G) rJ~1 #I th L tj1tiii'11lh u ·n-1 iM11 ~·\I ifotJ ') ~n;i I) ih ;i 1 fl LL r~ 1A 1;) ri ~1111 \J 'll v \J (l 1 'U 
q 

I I I.' 

u~~1 Lnuuu~~~~1~a" ~ ~~~1~1 n~1AULA7~~ituun1~L~v\l'Yl1\ln1~u~nu 11 ~ ~ 
•• 

1· GiiH~ L TI ii.'1.l civ n fi'wi1i!51'Jr.J L n1hn L ii PJAill E uDn ·~~ L ~ v'lt 1 i.J~n iru L ~'U.~nmL llll'Yl"i \I n1t:'IBn1 ~i 
'l.Jl\I UU'lJL~UU f l UE11 ~ ~Uuvn~1~1nM~l~~~~~l~vu11l~1v~1JUU~U~il~U1\l'l.J PJ \lcl1u~ 

" ' ~ 
1~.:i ll 1u~1ru 210 u\JA1~~u ciuuu~u~u1u~n~MU \IU E)JL~~n~1~1 un1 u u'l.Ju~~1 ~118il~~ 

.. q 

~\!ti~ \I LL U'U~~~Al L i.J~mrn 'I.JUL ~U911 {) LL N~ LL 1JUcHJn17TIJJ 

J 0 I, I V' I df\1":;> 
a1U~lflTI1~1nU~ULi~~ 2 LLN'U11\lnU 8!J UUU~U~U1 U'YlLuU ~u l,n ... 

d fl 1 0 . 0 , . ~ "' 

:;nnm11uu ~vLilrnwrnr11~1n 'l.Jv\ILVll\l 'll (:HL~Nl WVi)un~ 

~1~~u\11u~~A11~~1.:i~n~1~~1~a ~ ~n~~1 i~1~u 
" 

~1~ i u.:i 1u~1 ~ 11.l~n~H ,~'lJ ij\I U~\l L~U 1~~1 n1~L~v \J n,~A1H ~~~ ~1U 
\J l u~l'iv "n 1' A 'nJ.1 L ri~ \l l<11 ,, ~" ') )Jfl~~ 'l ·ff 1 JJ ~1 ~'J'IH·n 11r~ lw 1~ ,. 1 'lJ r.i,11f11 L Mmh- ~;i 

1 fl 'ln rl '~nn 

.. q • 

c = 0 .088 AK /d 

L~UA'J1~~,~~ 1'llu\J~') L~ui.J1~~~tl1E L ~'l.\1 ~1Fl11~1A~ 

'\J1 'J l~l 

A L ~'l.\~·ii~'llrH LL~1!L illU~,~~ \J LL~1d ltlL r\1r)mLr~1d ~I ~' L ~flfl'I ~ fl 
ci f. I C# J ~ 0 

nnUutJ~~'l.\1EL"U~1 'r1\J L~U ITT L ~~~ 
'II 

d L ~i1 1-111 ~Jmn ·11r-1 \I u r.l111t>18 L ~m1~ n~b~f~ 'U.l 6-1~ iAi ,, ~ 8 ,, 

1l 1~nu~~~~~~~1 EL~UL~U~ L~~~ 
K 2 . 1 
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~~U'll7~1 '3~UA11 ~M U1 'lJ8~1~~ L~nFl~ n 

~UA11~MU1'lJij~,~~ L ~nFl~ n 

u~A11~111~~1'li8~~1L~u'll1u~u'lliniu , . 
~11~A11~~1~~1'liv~~1L~u1l1~~u'll1n ~u~u 

• • 
~i ·n~rim·fo~n111 &11 ~An~'l 'vl~1 

U8n~1n~Arnn1W'lJij~~1L~U'll1~~~~«u8~~UA11~~1~L~aM~8~1AW 
q q 11 \I 

~1~~< Power fe e ler) L~V~~1n1~~L~n~~n1~1~~Fl11~~1UTI1U~~~~8~U~ 
\I 

L ~J--n]uUfl'HHL~ l '\.J1'.h ~~·1H .iJ11 iJ 'hi '~ L ~fl~1~n11~ nn·n1n1'IJ:;nnc~~·11;;H:!Jfi L ~ l v~:n~ <Hi st P" -
, \I 

• 11 

' ff ~Aa)' ~'l · ' p1 1 es 1 s e ec-\:, ) v1\111!'..I u. 

c = q/V 

u = < l/2)CV
2 

L 

lan El = ( 1 / V-lC) IR 

== l / (AflCR) 

L ~v u L~u~1u1'\J~1~~tl1uL~u~~ 
L \I 

~1AWL'vla~1~aL~u5@111~1u1H~~1aw~aa1u1'\J~1~aruLlt11'llfiuw~~ ,J \I 4.1 

,nid '\J~1~fi~"1~.rnt11 i!~h L ~uiJ·n~~ 
~A11~ga~ ~ A11~~1un1uL~~~uU'li8~~1L~~'ll1t ~ L 1l~~uu'll~~111 

\I , 

V 1 • 1. 'I cJ " 1 1. '{ .., ,., .:J ' '' ., r.i • I o "\ 61 J I 
~111.1J@l11m1'1! W'W 1 ~!11~1 L ln!tll'!.11 11rnl'lJu ~~ninmHc:i L 'Ll"ll'n L nUu1H'1Lflt•lL 1 L ·~LL m!'ll &'\ 

• 
L ~8Fl1 1~~1\.J~1'lJ8~~1L~U'll1H~~UA11~LM~~1~11~~1'lJ8~~1~1 ~~8L~1~1 L~U'l.l 1t::~ 

. q q G 

~A11~~1U1'11 UL ~\l«8~~1~AuL~U~U~ 8N~n~~~C.J~~1'l«A11~;i1~~1~v'3~1L~'IJ1J1 ~~ 
\I ' \I . • ' 

L 1l~mrn 11£'1~'t111 ~; L ·~i~nii 
'111-t1"1.1lf'h L MmJ-:rw=.i~ L ~n1 ·w; 't ~~rh~1 rnL ~1tvc;if.1 L t\m.1iJ1 \! '' ~•J {} 

• u 
J I '"l 0 (;~ r.:1· 1 6.al cl ~ 0 1 f !) 0 d, LL c-J 1t;i ~J tJ tJ U~ l';) r) L crn rn· ~1'11'1 L 1J1! 'IJ;;) {}LL ~11\11~ 1;;)'1J~J {) L ~ N 1t4"11 '1LL~HJ C.J~~) <;.lt; t)~f)LL 1J'IJ l ~,J;:) 

q • \I \I 

!I 'l J·'/ tJ 'l I f, d o o 'l tJ o p, .f J: • • 0 a 
u ~Un7l1 U~ 1'W1L~1 lFl1~'lJ11'1n1~U~~t11'11~~Lfl~w~~U1\l ~ ~U,H~ 11\l U~U8~~LUtJ~ 

" 
O~ f\ 6 s C.. ? 1 "1 11 I 1 • 1. t/ '1 •' tJ I .:: .'J L1iPJ\l';\l]f) w;;;i:i.J 'ltu1\l,'J.llf'l ~ ;i~tl1 1~ ~lA 1A113J~ w'W1"" 1 nlWUI uffHJ kL~!ll'ol'H"l . ' 

' l ~~ tJ~1~~un,~ua1~~1niu~1 f)u~~1~u~11 1u~~~1ri~~v\l~1L~iJ~'j~~~1 ~ 
• 

'l J1 • ,oi! 1 "" cl "1 ° .,:: '""" 1 6 rl JI .., ~ • I .., '1 " ,; i ;i.1 ~ iu11t:r1 ;i~ '6911 L nu u'r~ ';JLL 1J1Jr.H C} fl \w.r i'l'Yl'-n-;.i ·0~1 L nuu'J~;JLL'Yl'l!'tllr.l~IVtn! ~H :im 
' ' 

o t' !' L v c' v o.
1 

1 !:' '"l " ..., d ,, E ,. d 
~ L 1.h!.~18 v 'll L iJm:n L ·d mm v&'li1',qJ,1'1! 'l4'liJ .-)Wil:-LLN~i-l'l.J'Yl~i-lU'll1~1~ L 1"11 L 'W'Jlt:: Ein L nu1l 111~ 

LI. ml·wiifai'l ~ ·;l1f)~ L ~P:H ·fi1 u1 n"1mnni1n ut~\~·1 L Rm.!5'11-;.i LL mm1%i~JH1 ~·1tn,'J.ll'l nrm 
' 

I I ,f,l • '( 1 t_I ed. t,1 'l J I V 1 ci I I/ 

FlilFl11~~1 a~n~ ~~1a~ ~ ~ L~~ITT~vn111~~1un1J~ruru1NA11~n~ v ~1un1 1 {) ~ " .... ..,, " 
'· ')';,) 1 ~J ~fl 1nfi ·;i~1 ·~~·h L ~1) tl'l Hg~ L ~ n 1 r111 r:rt1 ~'l ·ti~h L fi ml1 ~ ~U'"J 'J ~,JC.1 1 SltJ~ '\tl iA •t ,n ~i 

• • 
Yl ' ]A J 1 ~J;J;J.Jl n ') LL rm 'l ~I 

• 
d, ,.j 

'(n {)~1~ \1 L llcimrn 'LliH 

'J 1 ·J1·HLL1J'U1l d)i! 
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• 

• 

I 'l I 

·a1u '"'~ ~1L~ui.J1~~uuu~~n1~v1n1AL~u1~~L~n~~nu1"uuu~1~~~,~~Au1" 
q 

!1 '1 o rl o " • 1 )I. "1 1 11 u ., ., L lJl! viv L ifl~1 ·n1 m111Al .. lll'Yl'IWtvAr1JJ~1 <1i-1nu \~\1.11 £H 'I ~r.nnmnn 
\l 

LL'IJU~a v"l~L 1.J~uuui.J~<1 "i~EU~1{15U'"11""~u1iM~~Lgnln 5Vl~1 U~1n1~~1~1t~UU1~~ 
• I IJ 

rh~111JJ;) 1 "1.W1·1w ,1;-i1 L flllUi~'ilLL uumV-dimnn , . 
U U ufi~lJJL lltHL UUtil "i~ "~iJ 'lh 'l Vl l vfilrlJ 1~J~ 'l 'IJ~ 1 L n~1;n fl"HJU~'-l 

• 
' ~ '-' a J t • ~ 1 l o\ ' !i '1 · I tJ ' f, rl 

i ~'"11~~11LvtinUa1iW'Yl~11<1L'IJU ~ u~L~uA11~Fll"~flU wW15ti~11a~1 ~v "a11 LvU 

LL~~~l"i~L1.J~uuui.Ja<11i.J A11dJ~1'\J~l~v<l~1L~UU"iY~1vilv~~~'il~LU~UUUU~<l1U~1E 
• • 

LA~v"fu~1 ~ 1u1u~~~~uinlll~~1L~ui.J1~ ~~ Li.J~uuui.Jil0~11~uuu~~1n • • 
;i1 n~-·u1n61 L ~nLL~~ L i.J~mrn 11&~ "ri1 'lfiJnnn11 n uu~u 'I Dn~ ,,~Fi1 LL iiirnvmn;i,1ffnm1,'.) ,, 
!I <1.1-'I J !I V! va t i 
l"lflE w~1~v8ULMvfl~1U 

2.G ~1L~~E1i11~~1 
il1Co1~1ihu1111l1 -:i-t11 'I 1 i.Jf1ri1rn13J L Vt1lr.n1b1 '\J~h L f1v1 1'iu1fil L 1J~m! 

u i.J~ "1 i.Jt>nJJA11dJ~~u "'11'l-W1 n-r~ LLaa~11~1Juu 1~uri,nvii11u1 vn3J 

x 
L 

L 

= jWL 

L~UA11~~1un1u1tJ~1L'"~8U~~a~1 LM~E 1tl11tJ~1 
fJ~ tl 1u L ~u 1 u~,,1 
L~u~11dJL~1L~""dJ~ua1tJ~1n1tiu~a~u~~8u1i 

• 
url~1~~1~1~~MU1EL~UL1L~EU~v~U1~ 

J :· I 4 I 

LnUA11dJL~UE1tl11~~1~va~1L~UE1~1~~~1EL~U 
I 

L v11~ 

A11~J L "'nrnih 11Ji:i1'l1vatn'1 L M1i~n1ha1in,r~1 'l~i;i1nM1'; ·n7P.Jwi1{i 
~ ,, 

~1flfl17iFl1~U LA~ v0~~~1A11dJ LM~U1~11tJ~1 M~BM11~~1f)fl1 5L~AL~1~LLUU~1u1a~i 
~ti, 1UAll'l1Lflui.J'l~-;.)LL1hEJ1i A11~di 1 urn u liJ-W1 L f6 "'ff vu 'lJ v a~·1 LM~t.n1h ·~tJf1F'n ml 

• 
i'l 1HWl J-11'111 ~ f1·u v ,1'l1Ji:h f)".j t-; LL~~ fiuifo1{l lY1.L ri~h L M 1i tJ 1 ih ·~ff)~" LL NI> L ~'.IJ~1L L ti 'J"n 1 ~ ,ri ~ \l ~'It 

" I r;j 0 I ,/, lJ 

~ v l'l 'la •ih~1fi1Jv~h L fi 1J i.J·rn ;iriwn ~-JO'Uv a 1 tJi:J1 Wm LL ~a Ii uif mt 1,~~)1 L n lJ 'l1 1 ~ ;i Cl,, ~h!A 11.).)@l 1 ·i! 
~ • .i 

n1UL~"i8U'lJrJa~1L~1J'll5ti~~tii~a" ~"UE~,~~1LM~E1~11tJ~1~8~ 1 dJ~U~1L~UU~~~ 
• • I I 

~110;J1L~8fl~~~1WA113J~~1a ~ ~1~~~1~U~<Turned c\r c ult s l 
I ' I I 

~1MtU~1LMiE1~11~~1~~8Fl~E~~~A1A11dJLM~E1tl1~8 E ~ ~E~ 

rh LL UULlflUv l fll ~~ v 'l-iJiJ11 i.J 1l u;;;~1~1Mn1rrn1'Ylrmci11 lr15riA1l LL~rlO 11Jr-I 11'1 ,..n~J . , 
l ~uin ih 1vJ,;J1i11 n ., 1lmJr1'rn 'Uuu ni\ L 'W v41-rli L31 v@'fo "rn11-H "1 iif\ ~·rn t nmA) 1 ;}.)fi~ "Ll ~~ 

..., ... " 
I I r ' I V 

LL mt L ,~~n~1wr u n id iJ-i:h n11rn ·~.N~11A1 ,..1JJ0~1 1J Yir.:ir.J ~fi~fonu L M ~ i 1rnn1 ·:; ~rn L ·~1J'W ~ ~ ,, •. 
~1U~lnL~~~;i1n~~~8~~~L~v L1~~LLiun11n1~~1 E~v"~U1~U~L~~n1~~1 ~~~~L~~ 
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n1,~~~1 L~~~~u1lJU~L~~n1~~1L~l!~1n~u ~\Jn11~~L~t1~;JH~1 1 n~1u?1l'll u \J 
Fl11~@'ll 'l!'Yl1U1 tJ.:J1'IJU1 Ufl'lJA11JJ L "1~~11 ih lw'li'h;i1:5fJ i:.Ja L n1W~ 1 unn L rJrJfl1 1 "~1-ff '11 l!~ ,, .. 
c'.: ,!l ... { r!, 9 1 vc1. o [\ 1 cl ' ' 
m! ~1'W11JAummmt L t-1 ~rr:;iHr16'ln11 ~ru L ~£J ~1 6'!£JnTnnumt L 11uuc.m L irnmn \J'i!ti'I! " ., 
r) u 1~tJ~1\ u 1 i!~1rnr1tl1 ·rr ,,, it 11A ~ 1uA11~Jf1~1·rn~'lJA r1~i1 L ~ii \J L 'th~ u cl11-ilr'l 'lJ 

c: 0 'l ,, . I ''l ' 'd 0 0 0 , , cl ,, I d d n 1 ~.m ~{) .inn ') 1W ~I L 'll LL mi L 'WUJ ";j (O) LL~1mJ'lJ~l '•rl nGl'YlA1 1lJf) 'J 1 '1'/lv ,, 'tll \!AY\1.J (l'Yl ':Vt;A'i'J1.J 
" &11 vv1,., L ·tlii''l ·il@"i1 L~1i~l'nh'l1J~h LL rm L \Jv 4ln~"i 'l.l ~n11~1knd'rn'.fo M1'u 

I ~ ~ 

n1uu~1~~1A11l!5~\l~1u1uu~~\!~1t11~~,L~u~u 
" 

2 .7 'M1iauun-31lil-W1 <Transformers) 

~~ilU'l.li\J1~~1L~U'lJFl~1 ~~1tl11~~1v11.J~U1U~U fJ ~UUUnu11~~u 
" 1 I t cl 

L ~ "-lflll'Hrn ~ 1'w,;J1 L 1.l ~ timL 1.l~ v~l1lJ L 1 rn 'hrn 11nit'1 R1~l5U'l-111\J ';)Hrh, ,~ L f1&111u1 iJLL~J L ·1.rnn 

1~~1~L'l.l~tJUU'l.l ~v ITT1~L1al 11.1~n~11~L ~Fl n1Hll~,~~.L~~tl1~1~L'l.l~'tJUU'l.l ~\JITTl~ 
v ' .. 

L1~1L~~vunu~u1u~n~~~1~~u ~uuunuL~E1~uU 'll~N1~~1~1~u"~n L~vn~1 
~1 '1J~~1~1~~1L~1<Primary = p) U~H'lJ~a1 ~~1~1~uMi~L~t1n~ 1 ~~i1 ~1~~1uvn 

<Se condary = s ) 
• 

\flllJJi.Jn 2. I · 
" 

,i.l ~ 2 .1 u~~~~~v ui.l~\!1-W~1~i.l1unvu~1 ~ 
" 

'lJ~ a1~1~~1 L~1fiu'lJ~~1~1vJ~1v8n 
' 'JE1 {) z:iu 'U ~I 

Lvrnli L G1~n L 11 ~ iL1 ';,) 'l u8v1'n n1i1 MN'll•J "n1 H LL~ '1'W 'VJ1;i1 n 

n 

n 

= Np / N s 

l ~i!ili/1 11 ~l1b'll v \J.;h iDU'Hl1.J'lJ u \l'U &'l ;;;n~1'l vJ{i1 l 'lh 

1l 1.J'll~ N1f>111J1:h vvn 
fi <:> 1 J·'/ V OJ I ~ Np LuU~1U1UiijU~fJ{j'lJ~a1Fl lW1 L'lJ 1~MU1~ L~U7il U 

f.. 0 1 I 'I "" I ~ N s LuU~1U1Ui~ U'lJ 8~ 'lJ~~ 1 ~ ~W1~8n~~U1EL~Yiv 'lJ 

~ v~uL 11~~ ~1~11~M1~ ~~v1 1~~\!~1~1n'll~a1~1~~1L~11~E~8~ 

.P 

= 

I AR 
S L 

< I / n ) ~ 

• 

• 
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= 

II 

2 
RL/n 

?'!J~ 2.2 ua~\l1\JQ1la~8u~~ ,,~~8 utlaa1~~1~tl'l1n~ 
~1A11"LM~U1~1411M~UaB~1A11ll~1~~1 

• 
·Hnd 1 a'!Jfl i'l1vi.rnu1 it 
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i i nte r-mo dula t i on di slor ti o n) LUll~\l¥11~J @fo-:in ~,,11J:rnmH ~th'l 
I .' 4 fJ I ~ 

n11L~~'l!~n5u~Ua~~n17L~t.1u~1n~~~1ru1'1Jn1u<N o i se) ~\J L~u · 
!I ,,,; '1 I " 0 ~ 'l (d 0 1 I R cw R ~~~1ffiTIL 11 ~~8a n11 ~n~LUU'l' ~ ~UTILn~ "LuU1HL'Ut.l'ULuU~~~1~lnn1111 \l ,, 
8~n1~1n~LA~8 \l~n11~~1 L8~ ~~8~1n8ru~~~1u~1~1un1 u . " 

• ~a1'UniuL~u~~~1ruc.i~~~ut.1n88nl~t.11n ~L11~1~u~1ULA~v\J'lJE1E~~~ITT'l1~1U 
~n~~~1L~'lJL~U 1 1u~~1t!L~~l1J~ 

c 

'lJrJ \l~t1!ry1ru9)~ ·~fJl.fll1 ru1 1Jff}uriri 1 ,, L -il1~P.Jtn ,rnvn 

in 1 ~!~1 n8~11 ~Tu 

I J ·· ' I 

L~ rJ G L~Un11~E 1 t.1~8aLA~ va~E1 V 

• 
n11~0uaua~~11~n <Frequency r es p on se ) 

l I 2 1 cJ .o 5rJ a ' '1 v "" 
' 112) ·u 10a ff"lrn 1 i1r11h1m~11 a 'Li v at1-r11t·i:1~ L ~1~J-r1P mn~-r~~nm fcJ-1,f) t11 L n.::nn~n 
'' . a 6 1 1 L') / d d CJ '-' ~ a 
ffrtl.J1 U'i'.li'l t E118 rnrH · 'l~!rt ·n Wo iH m:.i1A1 'u1 n~ ,, mn \J'1'J L u'l-J1~ '!J l.1 \'£111 k ~h1 L n~;n m.1 

" 
rlJ 1:JJ@'i11~rn 1! L 1i v·il v'l!t;~ ·1 Fl u~·1 -.:_\ H't) ' 1 t.1 'lJ rJ a m1~'iW n~11 o ,, Ac1tri.iiil~ ·u rJ a 1 a ~"J A r1~Jr1 Nil . ,, 

d db d d ~ 1 
t1r11 ·1mwn n1·nm 1 ti L '!.l ~mrn 'ut'l \Jitnmrn~,m L iJ'll. 1l c-11i1tr11 rJ ~1r 1Lvuu 

'l ' fl 1 J tJO 0 if 1 01 • 1 \] ;J'HL Cl~ ~J L u 1! , &11 ~JF~ru MJ'LJ\?l 'll v \!'YI 11 'U ' i:1 N L (?)t)'r 'U'Yl 1 \rn qu~ L 'i ' I r l 1~J ') 'l f)fl ;;Jnl.L 1J'l.J 

- ---------· 
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1\J~11~~n1~ITTuuauv\J~1~\J1~~u ~~<d -c > u~1un1\lun~~ L1 1~tJ1t11~M~n1~v\l • 

1 u n1 'l ri?i'l iL irnf1 5 ~~ 1 liLL 'lhwu L ~UrJth \l~l1 n ih 1~hL tJf) f)11'lW1 tJ l ufi1 1111 1l1 'i'IHJ'1 tJ 

fll ~·rMf~.'lUL 'HJn1 i13j:JJ1n L nu 1 u L 11 ~1l.l1''HHL n L ~ ;;~rn1 'lll Vl£J~1 fl Fl 

·~1Mll1 \J 'lJ'-l \JA11 ~J~~;i 1/l •if n11 LA~ v \l 'lltl1 tJ L ~'-lffYi 'lltl 1 U~f~.C}! 'Hitf1 tJA11:JJ(~'!\J ,1 UAiJ fJ 

~cyrn 1 ru:nm11~f1 '1Jjb\n'llti1mL ri~ u1~;ii? nn ri~1'Yluirn \l 'l fi l 1 ' 1 N1Wl1 n;ii? l ~mn1, 'llWl ti 
~· ,. ~ 

J I I ~ t I 

11NL~~A11:JJ~1~A 1 1:JJ~MU\J ,,L~1\JA~UA11:JJ~~ 'Ylt11~1vit1n111~~1 Q 1 u1\J~1~U 
. .. .... \I 

c II o.. II ';j !J en 

<Tuned c ir cu it) L 'WJ,IA11llr1'l 'l1Yl1 UL ·o \J'~8'11'1JU 

A11~~1un1UL~~t~un1~Ll1 <Input imp e dan ce ) 

l UITT v u~i"u '11 8 \l 'lJ'Yl ti L -;11~lA1 'lrJ mn A11:JJITT1 i!'Yl1'l1L 11 ,, ·foim1 \) L ·li 1 

118 \l LA~ v \) 'lJtJ1tJ .fl ' )fl L ~ltl 1'-!1bL6l1 ff) 1~JJh 'U'Yl 1 'UL~ \J'll;;Jurn \) L ~1 L ~1~~ ,1~!i 'Li 1 ~~h 'l u 

LL11h1 t; L fl~ v "'llti 1 rJt~1·H~1~ f 11 ~ 1J~n it 'll~J \J LA~ t:h'.l 'll u 1 tJ nrnL M ~ .:i r11 L frn ~r~.'l! 101 \01\J;-;1 ;;j th" 
8;;)~~~1~~1A'Li ~i? ~8\l~A11~~1U~1UL~'1~fJU'Yl1\JL~1a\l:JJlf) l~ u;iH1~1~1un1U1\l~, 

" 
L Fi~v \l'lJCJ1u~~A11 ~.ivi11nn u L ~· .:i.zi PJ 1i&41iin~l1 ~l ;iJrh.1LFl~v1rJ u LA~ v \J 'l ·~ 

ii 'Ht>OLlUlU
1lif,nu <Temperatur e range ) 

" . 
J I ' I ef I Lnu~uiuvu~1ui.ln1m~L~nr11~Un~~n~~~ ~H~1\l 1 u1~1~~ L ~v1~ , . 

t .J V QI f - ' V J; C- ' l j, t.J 0 6 Cl C.W 0 t' C 

11.11"111 .~:J 'l mrn -:1 t.:it<r-.> L rJ \J'HJU'IJU l ~rn L 1\vn~ ui.ln1m~1·n1 \lr111ntJ \JN '!Jtw~1 n l1 '1 \l uru.~m.1 
q 1 ~ 

' ' IOI I ' 0 1 J} I f/ " l.71 0 ~n n . ff)j 'YI ::i)1~ ~f:lfl1 ';f LL1 'l'A1tWl~8rU.'V! m.1 ~lf\~ 11 ~n LL NJ ~ 'lH ';f rH Il l '51.n ·;,mn ,n '! 'lJ rH 
~ " q 

0 ,( .$! " ~ C» '"l JI I) r.' ., .. -l •. ' 
YJ'i rl '\l.'6 iN L ~)() ·r IN 1'V!1 'JJ L Wi 8 ,rn v 'It M v ,J'Yl &"I iN P.> \I ";I 1 L frl.!:';v t1 VI i.l \I f'.) v fl LL 'lJ 1J \~ LL ih rll W I ~J 

1Y-i ·nn n1F\u ·1l'1 ~r.J :iJUu rJfiNA ~1'11!1°' 11 L ri~8 \J 'lltJ1mLciJj LL"~ ~" ~11'.J 1vl.W1f1@fo ,rnTn)1 ii \I 
~ 

lJ t:ll t.J " cJ 
~ .:i a\Ol ·;;i11(()8 .:i~ vn"i ~ 11 ~11:1A11~11 v·1.m 'W u L iu.111? 
" . 

L 'M ~fl < Lo a d ) 

1~~VJL~~~1U~1~~'lJ8\lfl11881lU1J 1JLA~8'1'lJtJ1U 
" 

LL 6-rn ri ·11~Jvl1imi1i 1 ~Ii v'~ trn ~~·1 v ,, n111 cii u@!1 Ci ' 19'lv .:i rn 1 c:irJ n tL 'IJ'IJ "l ~ L r1~ v "'lJ tJ 1 u fl -il'l ~1 
~ 1 tJ C · I JI .. l tJ II .!, ti 
n1 i.Jn11l'V! ~ ~'lJU1 ~~1 \l fJ L11~H ~v\J 8vfl U1l'JJ 'V!A11~~1U~ 1 UL~\l~PJU~1 \IPJ~n~1~~~ • 
L ~\ -/f1 ~rn ~t11 ~) L ~k1'hh llfl~'lt~ l!rnn lu1 )J LU~ ~ HlL Ufi "~n~.ll m::1fl ~l-ti 

\I 
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U~~~~1a~n~1~~1 <Supp l y potential s l 

~13Jtln @i 1.rn ~ \l '~ 'HJAmJ1 iJi~ rl 1 ~1·~1nf1 itfirh £-1 IL { '.;i ~ 1 P-Jfl i'J ;:-l ;-01 rn il'U 

11u~1 Liu +to 11~~ "~~ - 10 l1a~ L~u~u ~ 1 ~A11~~v\J n11~8a~1~a1u 
•u 

bl ri Ll 'V! ~ " ~ 1 ~ 1 iJ i:i 1 ~. 1 1ltl'j'E1 ii 13j l ~ u ~ "r\ L n E>l ii(}!~ 1 l 1i fl 1 'J ~ f 1 ,, ~ i! 'l ·il L ;_) " l ~ PJ \l '.\) rl n 'i ti 11 'J (~ 
9 {'l ~l· "l °' .... ., " '1 · " ~· 'l ~' , ·n l lW';i G'1 8G'll, L ~ 15 v 'i1 "J fllfl'J~~Ur1 fHJ '\ll'llJ ') ( Re1,u 1 a Led I C l in·o v Gl \I lt.W 6H;. 'J1ffH)f) 

\J 

6 .3 QO ' ~~~7~~~L~B~~1~ <Th e em it ter f o ll ow e r ) 
,, J/ 

~l~l~.1 ru, L 'Ul'Yl l \J i n Uri~ 

' r.rnnt\ R 
L 

·nJ~ 6. 1 LL~ c;i-11 \J;i~;~fif'l L ~v4ff11 JJ1'1H ~~rn'h ~\Zl 
" 
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1 0 4 

Ltju~1~~1~u~~U L v~~11iL ~~u1~~,~1~ iu 1.~~ 1 ~~~~ 1.l~ 6 . B ~ RL 
\I 

~ Y1rJ•Jtlr\11 r, • 
6' 

u ~H R 
4 

~P-J 'll t\ 1 unii n \ .., A;;_) R 
2 

tiu R 
3 

11!1v'liin i~riii L '1·1 -:.iu·iH 

CJ~ "l\l l I CJ I/ t.J Cl~ 0 d ,) 
L~~ ~,'JlU ~nn11~~"~1 L 11~H L 81~1 ~U1Un~LuaL~vL~1 A~L ~1~ LL ~1 

1
, 1 I 

H 1n•Ji~ 
' rt 

1 irn.J~ G. g 
\I 

r. , 
c 

ib ,Bib -
rb 

'• 
Vin 4t 

RL 

.. 
V -i r - i .r - i R , n b b • • • L 

0 = 
v = 

\ n 
i [( r /( !:J+ t ) }+.r +R] 

ft b ~ • L 

I 

LL 111 v = 
0 v. t. 

i R 
• L 

., I', 
vh'l '~U r. = V /V 

out. \ n 

= R I [ r I ( <p + 1 H - I" + H } ] 
1... b " L 

;J1fl L ?l~.J ~j1 rl r 'l.] -;r jj.'J,l'HIL L 'l'll fl~ l k r lh· ~dnm L ,.), tl 1J 2 0 
b • 

e-' ll I l lr-J~'.}.I f,i~1\1ufi•J R
1
• = J K -:.w .. ~IA1 G = 0 . 9 7 

Sf I I C (~ d . "•t !.' ' _.9. l' ~ 1 

i:n 'll~~rn1m 1 ·110i r1 n1'J 'L11l 1tl l 1~ 1. \'l~Fl ~'!'1 ;w Gi•J1.lfl'lOLiflW'.i '1H ·11• ~m•J 
• 

wn :J.1efi1 m1 1 iL L ~ ,1·fo1!l mi T T~i l ~i';J '1 ~J L i.J ~mt .)~n1 'lJ ;;:i "'ri11 ~1~) .. 1 irrn u L iB ,1·~{,_rn,.n ,, L 1h .. 
1l'UffYl'-!fi"i1trnu L ·rn,1 ·fo mn \J P.:1vnfo;h 1h ~ .1nm f3 i~~vn~ ·1Z1uii1J. mt 

z = v / i 
\ n \ n b 

= ~ + l )V / i 
,/-" 1n • 

= r b + <ft~ + l ) r " + <;8 + t ) R ,_ 

= ft RL 

• 
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div~v v w111~1,r L f 1fi n111 ~ ~~1 L fi it11l'll'-1 \l R L ~:iJA11fol'.1 "! A~n 'J 
' II J I I t I 

';)~ 'l ·£11\l~1~~t<lL11W1l'l11J11 LL~n~1·iir.i ;)1 1)~/l u L ~P) \!A113J11Avfl ')fl ~~ ~l~l ~ \l t lfl 1 ·rnu 
I II J J I 

~1 ~1,~Fl1 'l~~1,~'lJ~\l 1 \l'.\l'JUUUU~ui'.J~\lU~C~1l~~~L~U~1n11LKU~ 'J~~~U~\l~\l ~ 1n . ,, 
v , ,, a f. ~ n ~[ 11 1 '1 l-' c~ 6 d . r! 
W l fiq(Cll.lfU'Yll {J L 'U1~.J'U l't l~ ~ Yl 1 ll n' I? LL~ irn 1t\1l 1 't l11 U'Zl ~ L (11'-) ') L 'l~~ 'U1~ 

1 il ~"Ifi~tn L Fl . ·1 ~ w~~1n1 t: LL~ L •li 1'liJ111 ~ ~ 'l u1 'WN&l~h L fimhlj ~ L ii vJIJ L M mh ~ ;l~h1 1n \>! 
' ~ ' 

1 ~CU';J~~1rJ ~~1 n~,~~ ,, ~rn8 it~';J~ t11 'l ~'"11 v L ~~~u -=Jt-n111¥'Y!11 ·1.1.~ !i L mAmh ,, L ') "n 
~ BE 

'!'11 \l1 \!. L ~;;J•ll1'll v \l~IQ'1!1ntn~mn \l 1 \l'il 1' ~ ·~~r1 1 1 iX11~ d1 -=J~r\ -1A vfJ 1, ~1HJrl 11¥1 \J':,)1 ~~~1 

1 
I :n 

'"1 L ~~u-u~i1,1·nu&1nu ,. 
• 'l'l'H1 it·H1ri111 c)1 L , ~,iJe:i-u~'l!'ll.1'~~~-W \lf~~'U L ~wfi'U ~ dhlu~ Lu~ L 1~1~'.\l~th 1 ~ 

• 

o o ' '1 _,..J ~a ' ' "' ' cJ t.J ~ '-'1 .,,.,,. 1-'1 1\l~18~FlL~u~L~1~~~~~\>l~ i'.J~A1Ln1nuA1A\lrJ'll v \lL1~1 RL c w~P)uuun &1 l ~8 ~ 
\J ~ q .... 

n11 u~~ L~u4ALM~uu~~1{J~u~~u1u1\l~,,~~ 6 . 10 · ~\l~1M~\I L ~~~n~1~~\I~~ 
v v 

6.4 

<A s ingl e - stage a mplif1t?r) 
I I I 

•=> Cl i.J' C l '' !I ··rn fn 1 •) ~)flLL ll'll '.) \} ;J'J l F1'1' v ,, 'IJtJ 1 ti :i-11 Fl L ttli'.J ') \91 .'UJYl L 1 ' I~"! v {I fl'l 'J ·~i-; t'HJ \l 

~,i1 ~@d1fJ L Fl ~v \dh L 1ltoiii°L~.flJ""l 111 ~ff)1~1~11trl1iH tl \l1j;;_rnrn ,18rJn L ~it l n'f ~1 l v~~J 
'll u 1 ~1l tJ a ~CM.fl'. 1m v 8~1 fi {J £J '->Fl l oo r,,,~~ 11 ~~ l i1~l'1fJFn1).J{i1 uwi u L 7i} {l 'll •J mr1 n .;{ tJ \l w i '1 

I V I 

~CQl~lnL't1 1 \l u8n ~ ~nJ~1! 5 L r\1riA11 .~dh1m -w. L ~ ,i-H•.rnrn \lrJrJn 

d 1 :tJZ!. I ~0. 0 <- "6 
ITT'-I U~ U'iJ\lA11"0 ~~\lU~ 50 L~'lITT~n\l 10 nl~L ~~~~ 

' 

l ~~J ~l £) L i,rn'h ?ifil l 'IH Fl~~) ,1'tJi'.J ' lml ' lA d1~n l 'll 'H'il1 ~n1i 1 ri _s:Tu. 
11t1i.J fi 6 . 1 1 ~r~.CH1rntn ,1 vt:inLL w) \l ~irn "ifovn11 1 11~~) 1 ·ff u f.I ~ \l '~ -, tJ 11J t~ 1 1 o 'h elf-~ 
1 '! ""' t ,!, "' ri ' ,., d 0 " ( 'li'Yl<J 11!'o ~ L c•1P..1<J L utl ~JL OJ u L 1Jv'i 2 N 1 6 o 5 aJ ~l1 l~J t1lHJEil 'WH -i i! l 4 L j.ln n 1n v"i~1 ·~ 

• 
L 'J1 ';)lj 'l -li \l .-, ,~ri 1 0 r\'l" (;i L ~':I rl~~ \l ~ni1 l!~11!~ 'l-i1l ~?'1 n "i t: LL ~~u;J \l ~rnon ru ~n n IL~~ '1 

" 
r'hdll'1~'ll,fQ1fl1L~1! 0 .1 0 /l K = 100 1 ~J l~l 'llL ulJ LL1l 4 f)1'J'lJU 1~J 50 L'tll 1'J ·1'l~141 
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--------- + IOV 

1-

\ 

"'~ l 'l.7K 

• 

'"i u~ 6. l .1 ll~~hrnun·ni11 iu ~,rn~h &)~ 
'U q ') 

f)5 ~ lL ~~Iv~ L "1A L ~l•Yf L ~1t 0. 5 rir.i~HLmrn ti~ 01 L·n1 ~n·n u~ l1-rn1ln~¥i 3 1fi N~LLv~ ll 'l.1 '1 

rl11 lX n1~LLNL1Ari1 'l 1!;zi~ L ~1u4 rin111n1 'UL ~u ,, L ~n{iPJ~ L '11~1i ~" L Ui! L fl~ ;;J ,, 'U?J 1 ii ~ 11&1 
'U 

I I 

ITT1@11itri11tL u~ti@"i8•1J1nufim ttN ~f v \lfJr-'nifou L ~v L 11£Jrn1"i_i R L x f 
·~ \l~~~11i1\l~5~1\l1U1~A\l~ ~~1~8UL~U1J~'IJ 50 ~1~1uJ" L ~un 4.7 ~1~18~~. 
~'11d\1 R· LL~~ 10 f'1Tii1~l 8~~~,~~11 R~ LL~ 'H'Ufil1~L~';J';)~~jF) ·nhtm1flL E /3 

3 ~ cc 

I rJ d, fl (.. .... ~ 1' 0 1 cJ 1 !I 
fl8Url~U L"1Ul\l 8U 'LJ ~~ ITTPJ\lR1U1U~1Fl1 T 'Uv\l 1" ~1~1fl1Jrltl 5 ~ 

T = [R (l+R /R )+R J/[R (l+R /R )+R <1 - ol ) J 
l 2. 3 2 l 2 3 z 

~ ' l ,,: I 1-/l L 'rlPJvmL 'IJ'IJ1 ,1;)1'Yl'l1\li"D~L918'H 'IJ8 '.l 2N t 605 tlAl ,o/_ LU! 0 . 99 
J I I 

~~1 ~~1 T = 3 . 8 L~U~l~U8~L~~~~1f1 
I 'l•' " d J! 9 'J ~u uA1U1~fl1,'UU1U'U8\l1\l~1n1ALAU1 A11 ~~1UTI1UL~\l~8U 

ffh'.lPJ;;Jn-;;i~fJy\11h~ ;1.nru. R ~\l r < t - ol) JJfl 'l ~Jlflfl')1 l rtf ri'IvJmnn Lfi rJ L ~eJn 
t:: c:: 

r-11 R n i1 ~'l eff l'hr-n 1~J;i 1 m11 ii L ~ "11 v 1!111 '18•rn"11 v ~)1~iv a rir11A11.i1efh mn i! L iij \J1l8'U c 

l~' ', 
~'ll~ 6 . 12 LL"N~1 "fr;dhm111!~1t:>~ L rlfl L ~iv-f ~Vn LL~~ L 8~ 
'U 
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I I 

tiFn 1~.1 ()ti v:in m4vff) -u1@11 im11t t 'ili ,~ ·fou 6 . 12 
" 

Al l~J~i ' i mn 't! L ~ "~vmn vvrJn L ~it R c· 

C1 

I 

11Jtl 6 . l 3 LLclf.hiftl'HLtJlli;.n 1;).J~fHlffl'Hl1" ~F8 
" ., ~ 1 ti tJ 00 • 

nu L~~ u~1~1 un1uv~~L~rJ~ 

L 11~1~1"i~~,,~~1 Rl ~v~a\l~l~~v \ln111~ 1FlU~PJ~1L ~ U'll7 H ~ . 
'1Jit 'i1u ·li -i 1Ll 11 11~1u~Uv•i1•H R

1 
1itiiJ~ 6 .1 3 k)'wh1Fn13.J~lvvfn 'r 1'1 'H Wli R 1 L~u 

t i I:. I t 1 I If 

~~u 1 o~vvA11~~1 un1unv ~PJ v ~1~iun1v LPJ~ ~A11~niJ1una1\1 ULA~vv~TI1uU 
01 0., 'il ~ 't ,!') (:< ' I l ' I 15 fl ol d ~ Of Av 1 OL~La, ~~ v R1 ~A1 L~1n u RF LTI,UU U"iuTI 6 .1 4 L"i1"1{l;)1La3.JvU 

'II 

,Bti, 

'°r Rg ib - II( - rb r,' 

r:-'·1 ,.. t ~· 
' Rb ''J Re 

·~ 3.3K IK r, 

I ' Of 0 0 ~ I 

L A,PJv ~E11.JUUU8~~ LITT v151 ~ 

Til~ Lv' ~1~fULA~v\l~V1E 11~L~gn1vvvn v L~ l~U ' Cl . 1 ~1~18~~) 
C> U . t . C 

,. d IJ d. D 0 J:i..' ii \. ' lj JI t. ' '-' I ~ 
L 1 ~ L \'l';)n1 \1 L 'lJT~ln L fl'HHfll L U~"1C~.f~.1CIJ.L uU V" ~ \l U1!'.\l~ ('lfH u ><j1JWI R r '.\l 'l!. iYiWtH 

I I I 
I' 1 V a o 0 1 a "' I ,, 

v I v :;:: 5 0 LL ( fl ;)!j ~ L A'H) "'lJUl vmJn1"i'lJ£.11 Vfl1 '):iJflu1 'l.!.rl~1 {l @ll~.Jll),;) ·:Jnl"j 
o uL " · · 

Rb ~~h L rh fi11~1' 'J~·;, mn It 111~~ L m~~ {j ~8 {ll'lufl1HL'UW£J'U ' rn L ii'-1 L foJ 'Ufi'u ~·(Qf~1nL1'1'1 ~ 
L8~ ~~1~~H~1WL~1AU 3 . 2 ~1~1~J~ 

~ 11'W tJ ·~ ·J r1 '"1 J Yl ~j ~u u. nr:; i; LL ~Av i! •iJ '1 v ~r~J1 ft ~lv ., 

'l '' l ':1 1 ~ <::: - · / .,§ 
b 
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1108 

;i riniil~Jfl'l'J tvrn 

~1 I l ~~. f fl rl 51~ ~ v 

v = 1 R 
0 lL t. c: " 

ll 

LL en 

v Ri +<i - i )R 
g " '<I b b 

v 
g 

= R i + r i + (r +r >I 
~~ bb "'r flt 

<V +i R )/(R +R ) 
" b b g b " 

v R <V +i R )l<R +R l + r 
11 g bb g b bb g 

+ ( r +r )i 
"' f' • 

R V = 
b g 

i [(RR ;P')-1-( r ; A )(R +R) 
• gbr "'r-- <lb 

+(r- · +r )(JJ,+l)(R +R )/ /], J 
• r r g b 1-, 

a I ~ ~ 

L 'l!.rH ';;n mn WJ'U.H<ll 16n11L~ 1 ~Jl 'Hl \\ 1lJ1 

L Ll~ m.JL fl iJ 'Uff 'l.\ 1 Fl ~ f) H rw~ Ll'Hlrlnt?h 8 1 I /3 {i ,, ~ ·1rnii'J 1 R ~"h ~Jl fl fl ) 1 r L + (' ~ g ~ ~ 
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Fl 11 ~m ·) ·1 '1 'Im \l u lJ u~~ n YH) 1 L 1:161 ~mm1 c11. L ·nu 1iJ&i1rn 1 Y .i ~i ~J v 11 n-rn1 
~ 

1.L F.IY- Fau.~11 li~ ·u ti \l rJ iJ n 'Jclft1 L I~ u'll 'l ij 1:J c ~11 L tt~ 1'.l 1u1 L 11t·nJ"lw ,,i;11 1i1~i11rn11H 1J \J'fo u 
'l 'l q \I 

z 1 d I) v r:i tJ o a a !J 

1!'J UYl 7 . 5 Yl\l z Lli'l ~ z gjj(01 8 \!LunA11 ~Jrn1rn1u;iu, 1 ~nwi.luF11 ~H.1 'J fl'k\ 
" l '2 

~ ·ni, z3 ;)jj~rJ\!L~tl'li '1toWl'H'LJ 1~. l 1it5 1J~ 7.6 Ltj1!Fl '"J8 ~ 1'1'lJt.l\lLA ~t.Hr'h L 16l ~fllfJ!10L 
\I 

C: ~ ~· o ' a ~ •.1 I~ n I J ~ u cJ ~ 
'Yl'o tl Lf>l~'W~WJ(Colp i t.t, ) .~ z ll i;\IY, z Lt1 1!!.tl1 L fl'UuiW~~111i z b111!r11 Li-n!t.J) U1 

l 2 . . . ' 3 
I I I.' I 

A11 ~.1 1:l •iJ v " .LA~ v ,, fll L ~Vl~CYCMlm 1lr'hm1iG1l GH.n ,'J;l'J kl Yi \JFl ( T a. nk c i I' cu it,) 'lhrt: nv-rn!h lJ 

1 t..• '1 . tJ 'l 11 o 6 o 0

1

1 

L lL ~!:; c l + c 2 ~ltJ fl'IHl 'IJ'l.J'l.l 'ln'IA fl"l 'J '1.J v.N 'lrnJ' rrn·~ ~ L 91v1Yl1 \l11HL i\l~f)1'J L cH i '\H 1·! ~ 

·1u'tY;il11.~~ L w1vi L ~ tl L iJ~ mrn 'I.I~ \!Fl11,Jf1m.H ~fll.fll, lCIL L ~u 1 'll L ~fJ rJ 'IH Fl~ v \!f) r1 l ~\il~'ry,f}J,lnl. 
' ' JI ,, f, I! ' 

A 11 ~.1 tl L 8t.1 -.i~n c;l1111 .. rn ~1 ~runJ1r11. L ri~~ it'l in v ;i1u1 f>i L 'W 1 1 ~ ·dl\tle:iri v ~ u '1 'IJv ·n -.i ~L ri' \JA 
• ' 6 • ti 

ii L i•l ~~·n v fl't), L ti 8 L f1A L l' 1"u LL mt ·n L l'I ~ f) \j rll l 11Fl ~rgtf"ll)Ul iJ 'I.JU~ L N t) £] 1 ri ll•J Fl ~Jl n 

1 ~~ 7 . 6 U~~~LA~8\1 ~1 L U~~~~lffiU'IJ'U1 A~~~~ 
" 

L ri~u vr11L 1i.A~runnn•'l .zi1 {1 -:;11;i 1i8 mL11m~t, ?iv u rn/ l '6r.J~fl A ~.1 fn 1~i1 
... .... \t . ~ 

J ,, t t t.' f. ~ J 

'lJ t.'H~lfY,fflrn. fJ ~ fl L ~'U.iN "'l1~ ~hi' #!Jl .. Ji1~1n~/ vJ'41-< Pi ez oe l e c tr i c ) ~h11!.1H ~rn-li..:rn 

c~ i t 1,/l 1JoW '1l~~1 l vJ~ ·-i ~ \l ~8 ,, #} ·1 i! 'lJ v ~LL ~1HJ~fl~~~1 '[ ,X LL ~J lW ~) fl i~ 1A 1 #\ fl .. l 'J ~lb L 'I.JI &-l \l 
~· 

l f1 1- 1 '~1dt~1fo t1 inn1.L~Wrh Q 'lJ 8 ,1') -'.)-;:;J'}~AlN .~ ;iiif1 ,, 50 ' 000 
" 
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'J 1JYi 7 . 7 U~fl" L Fl~t.J Mll L v,~ii'rnrn1mFIJ1JFl:J.JGi1m.Jiin 
" ... ., q 

11i·nJf1 7. 7 L 1Jufi 'HJ~I" L fl~rJ ,, [;, L 1lrnk11rn1mF11'1JA'Jf·l17Jl/J~flLI, 1J1J~11,, 
ti ~·t 1 

I o I I .! l' 6 
A r.i 1 ~.Hkl Ur i 11! ~iii v 1J 8'\A 'IJ 8 ,, &J ~n~r\ 1 ~htl flA11 :1-Jt)!'J fl L 1' U tiA11 JJO L 1 l '6 LI. 'U.1i '6 ~i ,1 ii U ~ lJ fl '} !U 

' c), .t ! 111~1 l' a v c) 01 
eJ 'ti, ·1 ;i :.H;1 ~ ""\! u '!!1 n.N L A~hH111F1r1aJf1 'lJ r.:i "r.mn 

" 

.. ' ~ 
CW C» L"-1 (.') GIJ "l J • 

L Wi th'l 'lltl l !'J'ih'l';J~; .iin 11 ~JtJ1'CJ L nri ·1m f-°I 

" L W11~1"~1~AJ1~~1UTIIUL'"f~U~\l~UFl1~~§n 
" 

~wm.n~ ' 1 n1 ,n "J '1~1 L Tiu ,, .. ~n ni ""1~ L Nf1t1·nni.JN ,nnnrh 1 in :i.'1~n;i-:v~ L 1.l~mrn 'lli.i" 
" 

A 11 ~Jri'lJ rJ \l ~f~,'lJ 1 (111 &i~ ,, U !'J ,~/l -H ~·'l!'l! 1flLLL '1J 'IJ~ L ~ i!j'1 'UA11 J.J~~1 'i 1 iJ 

r'h'l1¥CJ?:lnt fl~lfl1'J~'m)1L1A~)~l~.fll1 HL 

• 7. 4 'H~'H-11 'U"'Ul~CUCll ' lflL < S ·l gna 1 cont. ro I c 11' c u i t, s) " .., ., 
Fl ~ 'ltl'YHJn1L1l!i1Tt>:tJ L fl~ ';_) Mll L 

0UE>l~rnru1ruF1 Y1~J~N ii ffr~.rg1onn \l f)r)f} " .. .. ,, 
() n ~ \J L 'Ul N ' l tJ ~11n1 F'l fl 'HHL N ~OJOJ1 Cll ;ii:; ,,n L 1.l~mH il1tA ~,~~~)CJ tl' ·1 Fl ') ., ~J (~ ~ .rn ~ 1 ·if L ~ 'lffl ~ v.. 
,, ._ . ..., \I 't 'I 

I I I I 
o a ' oo R a °' ~ _. ..!i 
Hl ~;J~ L 'i £Jn -.n l' l 'Jl .~fnlltl ( B d 1 o freq 1.1 en c i es) 'YlFI Yl~Jfl'lJ1 \I Fl') -1 ;JJ r1n '} irn ,.i l,'JfjJCQ ' 1m 

• q 

~~I d'\1t CJl . td,0 I 

c:n~n 'i flfl 1W\!"1CJ 8 vn·:;;n n iN ' l l'.Jl'.n rn0 1. ilum·mLL~J L i.rnn tJ.W1HJ" ~ifl~inmJ v-1 ~ Hl'l'lfJ L f t'lm 1 \l 
1 • 

~'i' · -.i ~A J 1aJ 11 ·J ~ 1! ·1 Lb -;N ,, 'l 1l'l efi1 t;1.J:;'Yl1,,1 m·~:iJ1 ng.\l t)tl ';J t1T U'6\1~1~~: 11 ·l ·if~ ,, ~1 -:i ·~ 1 ~ 'LJ -11~ 11· 
".ii 3:. iHrff) 'lJf I ~ ) <f'f1i..11J II. 1 a t~? ) L ·ih lt1'l 1ifl ~'I~ 1 tl[J 

\I " 

'1 tJ;; \I (l(ll ';' lJ n-h f1 ~1! 'W 1 H i:: < C a r r i e r ) 

L ~1 rJ f1 ~ i~ 1 mm m'1>1 ~n ~1 ·H ~ 11 H \tl ) 1h 'LJ --, rn l ~' . ,, 
\I 

HAOIO fflEOUENCY 

. 1 

~ 
1; 111ot 1 l Ii 
WAVE 

THANSM ITTE fl 

I I I I I 

'HW1 7 , B u ' i ~H 1'1ii1nn irn Yi 1i fl'J ·ui flu 6'l ~ n v ~11..f~ -:;;i Fl ~1 il ti 
\I \I 

• 
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1 JJ1~ 

I I 

tl1"l~.,AaufivL1it>~ <Co11ti11uou!3-wave +Jrsns1nis s ic1,.l.> 

CJ~ di 0 d o a J; '-' 1.-J 'l '' ' ' 
l i1rJ0"1"l'l!. 1'1'1tl~n1.iiric:i \Jll'l L 1A\i"l'LJ'U~I \)j ihl 7. 8 ~1.1J1"H) '/.J cHl'l.J T) ~ l'J 

~ ~ \ t 

'Yeo1£Jn1 J'1'1~1u ~~ L 1J111 L Fi~ PJ \I rh L 11 ~01 ~1! L fliVi~ LL 11 ·u ·11v \J -s-~~ L ~1A 
v ,{ 

".i ~ I.~ ~.J ;;:ii tl < M o r s t? 

SHORT 
llUliSf 

• 

LONG 
UUftS I 

" 

SHORT 
uu11 :; 1 

• 

~ V I 

LilU011Fl11Jn~1U~iJ~ 8LTI8~ 
I 

11.lF1~1rn 1 <J "~ ,J ·u 11~1'J ll1JiJ 

MOR SE CODE FOii 
rHE LETHH 

R 

"'.1~ d. f\ ' ._. 
du .. 7. 9 LL;N~HA~ 'U\.JllH~t>~if\8101"'1 L uu'll1.;i '1 vnw.rn~1 
\I ., 
flTifl11JnklLLvlll.Ja;Jfl <Amplitud e 10odn l atic1 n ) ,. 

rn 'JA TLJ n~r1 fiFi vo 11' 1 ·i.i ~·ruru1mFn 1~if1~h Fl'Ji.JFl~ ~mm 1rufl 11 llfi i') \I L '61~ 1 ·il 
,, .., q u v \I 

I I V 

L ~£]\!Al lJA~Fl~'l!. 'Wi'ltl~'l'l "l ,, LL pj:).1l/~ ·;,i~1 'tYl ,,ff) "l 3JO '~~ 8'tll" L i.J ~ ff)"H'll 'l.J f)~1'1'11 ,rn mm ~l ~F l . " " 
( Am p 1 It ud e mod u 1 Rt ion, AM) ~A tlfll 'i l "i(firnCUlCUfll ' l ~lf~ii1 FrJ1JFl~Ll mJi~~l~ef1 'lffl \J Fl~U 

IV 4.1 q \I 

I l 'l I d . JJ 'l r,l r. · 0 .!':\ ' 0 ~1~~A11~~~n~~\17~~ 7. JO ~~'lJ'lJ1ffiFl11~0a\l1'l.J1 i.l Ul'WLnU~8ij~LITTil7Uv~'W~~~ 
q 1\1 \J ~I 

.'LJ rJ ,1~tV,tM1fl1;>~LL1h(.11J.J!"l11.L'iniv·u~ \J 'f'l-1L'tl'll~~ufJl1Jl8~r,n11Fl 1 i.l rhn11t<1~·1rn ,1 l ~11,"i ifo i.J'l.J • 
" 

1 ·u~ ~CUCU10Lln ,, P.J8fl';I~ L ~1tFl ", ll~ 7. 1 Ob ;ii:n ~ 1t 11 LLv~'W~~Fl 'LJ t) \JFl~ltAYl ~Jf~~ \I Ll ih 
..... ... " " \I 

1 I f} (J () d !I 61 ~ c), r o! b I 

i.lr.it..n "'Ll ' l ~) 1111ri·;n ~ 1.11!~10J \I L •ilo1··H111.lo ~1 ffr~.'lJ '"lOH uv \l ;i10~1111.f1! 1 mv-n 1rn1@11 L 'Li1l 

L ~~ \! L WJm11\!11fl fl1 :i.i1 fl~ l,L\Ji ~·l\!CY, 'IOJ,Al l~Jti ~ \! ~13.J rl 'J i:l L ?11rn1 \l 'l u'\ fl'1 nmJ lllFif;rl £J LL ti{) 
" Q) O rl \) ' d ~ n! JI I d I ~· d d. c.J ~ a! 

".\) \l':-V ' ) L 1hH•18 ,, L v16~fY,CfHlt~)'J'"'1m;w11 't1\tl '-1\)011' ~ \) L 11U 'IJYH~l i'LJ1! '!Jim fl N1~'W1~i:m.Jrl1 -,;i., fliN \) 
'\l 

I 
i 

(.rJ 

MODULATED 
CARRIER WAVE 

(/1) 

/ UPPER ENVELOPE 

/ 
~ 
~ 

LOW~H ENVELOPE/ 

kl 

• 
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I I I I d I 

'l u 1 'Lltl 7 . l 0 ';\t:. Lfhr:h fomA ~1.\'W 1 '1HH UH'W'lU 'J.l1di1 'lli'ln 'lim11 'J Nn'IJ rJ ,, 
\I " " ,. • 

~'1gr~1m~\~111m~1 l ·iJ 1 'l ll ~t 'l Fl:\) ') ni ll fr ll11fl.1J 1J u ';Jr) rJ D~~6'1 l ii~ ·r All'l ·iiti jJr) ~; 11 '3 mn ·1H'; 7 . 1 0 c 
r, 1 '-' CJ ri, I t.: t I ,::1, d ~ v ' a I l.' ' ~ C)r"• 

1'11 'H L fl!Ylfl~i!. i'll 'U min1J~ 1'IW1 "'LJv ,;~· 1 6'1U 'Y1Fl 1 llfli'l1 LL ~fl L 1 tlfl 'Jl ti ll L i.JW.i L ;;_nn l ~i.J <Upp e r 

• .~ (. d a "'l L d, .'i en I 
e iw l ope)f11J lf-IL1u7L•JH) ~;riJ< ow er e nv e l ope) L~ vi'lfQLM. -lliHl \H.~n m11-:1 ·::;i~~1l 

V I I V 

AWi £J fll 'J FI ? iJfl ~" l < D ernu d ll. I ate) LL ?J I! L rYl ~(UCU lfU.fl1' I JJOl~1 t.J vrnJl 'l ~l n 11 ~:l ) 1JfliJ 1 ~~ i l1J .... 
~ 'i ,, .!l •. I Cf o I ' d 'i ti ' 

~ f' L ()~ 'Ll &'I 'm ':I 'LI iH fl 'j ~ ;Jl tJ L 6-Jt.J ,, 'J uH11..J U "1~ 'U 'l ') ~T~ 'rl 'o1l'llm!~n \l ') 
" 

' G ' ., LU87L1!US1111'lA1'l.ln~1 < Per cP. nta g 1? of mocl1.tl al:, jon ) 

ENVELOPE 
SINEWAVE 
DISTORTED 

CARHIEll GOES TO 0 V llUT 
MODULATION ENVELOP IS NOT 
DISTORTED. 

(a) OVER -MODULATED CARRIER (l>) 100'K. MODULATION 

• 

....-- -LITTLE VARIATION IN 
CARRIER AMPLITUDE 
MEANS SMALL AMOUNT 
OF MODULATING SIGNAL 
POWER TRANSMITTED. 

( c) UNDEHMODULATED CAAHIEA 

MODULATION COEFFICIENT M = -~!:'=~ -~!!x - V p -p min 
· V p -p max + V p -p min 

12 .. 3 9 
'" ~ 12 + j = 15 ~ 0·6 

12 v p- p % MODULATION ~ m X 100% 

'Ii. MODULATION · 0.6 X 100% ~ 60% 

(<.I) CALCULATING MODULATION PERCENTAGE 

11.H~ 7 • t 1 LL <-i~h'J flrn~~n'J~ l~ cm 0l1u1 Un') J"Al 'LI n ~1 - 1 
" . .;;, 'l tJ j cl, cl 'l ti ad ti i: 

L 'W 8 H l ' l "I"' \,fl c:l 1LL v L ;:J ~ fl (;ff)\;'!'l'l~!'l ;i 15 ~ ) th'.li~tl 1 t.Jl :J.Jll-;j ~ ;i C.I ~tllfnru 
~ ... " 

r1ff"J 1Jn ~ l LL ti° :l 'hr\ ~J:Jn n )~~&'l ~h.1 i U~ 7 • 1 I a d)1!,fl1'~r 111 ~(IJiU lf1LfiffHJI ~ l ~n n d\i! hJ ~l 'U 
q " • • ..... 

L fl ~n1 J 'b'1 'li
0

G"l l '.\IU~1~ 1t'Wl1H~ Un Al 1Jn ·~ l L f'1n ( Ov e l'nlOd u 1 8. t.. eel ) W l 'jf) 11Jfl~ ·i (H f l i"l Gil 
" " .. 

f) 4 ./ \J ' I ,( I 

' [ (¥) tJ ~(JI.CU lrn. 'biwfl L ~ tJ 'U~l \1l u 'J '1Jr1 7 • 1 l b dh1,n 1'ffl 'J1J n ~ 1 1 0 0 L iJ '-l 'H :fi m•1 ·n.Jti 7 . l 1 c; 
~ • 1 

r.{ ~ ., o '1 ~ I c.! ' ~ rt < 'J i 
L 'IJ 'U fl 1 'H'lJ 11 fl ~ ·1 'IW U L fli! u < U n d e rm o ct u 1 at i:: cl ) Jll ll 7 • I l d L 'U 'U. fl'! 7 rll 1.1. '1 H L tJ ;y; L •J 'U. ~ ., " 
f 117 A11Jfl k 1 

' ., ' 
Lr-11~h1AHlfl ~1~ill'lrHu.U~~h'llU71Pti 7. 12 . 

., " 
1 ' Cl I I 

iJ r;)1J J fl i\l i'l ~l l \) Ll.~l ~ tJ ' ) 1 ~ Ir) Hf) Fn 1~1r1 r.J (\111 J n Li cW ~J 4')~1 \) 'lJ rJ \) iSLp,lf'l lllll l ,, t_l i'.J fl 'JI •J '~ ~ f1 ;ci •) ,, 
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ti ' 

Fl )'U fl ~ 1 l 18 fl l ' l ffJl ~J fi <i) ' l \! L fl 'i':J\l ( 5 i d e f r e q 1 t e n c: 1 e s ) 
I J I 
~ ! J a l· ~ o a , cu v CJ $ 

A 1 'J ~,ffl'lll \l l AtJ \j l 'll1i'~l 1t ') 1rn I fl L 'HJIYn LU11J~1'H! 'll1 ,, L 0ltl \) ( i d I? band s ) 

R, 

1 ,, f 1.---....JI rv 

f'\ A 1 
7V\:' 

I I V I 
a °' o ') " o b 

')"ihl 7. I 2 LLNfl \l L A ir) \lFl?1Jrnn L 'tl'tl'l1 Wilc-1 L ~lF:Ji ,, 
I V I I I 

'tl 'l \I '-J8f)'l.Jt.l {) L 0158 \lff) 'Uf1 £'11 ~~ ~Jfl~ 'UffJ 1,/E) L ~I J.Ji 1 ~ Jfl1J LL fl i.J~l 'J ' l ~.) ft 

·ii I \) L f ViJ ~fl l u 1! ~·r~.~("l m ~ \l 'lh ') N l "i 

~· ' ~LnA L~07 <Delec Lor sl 

INPUT 

IN PUT 

o, 

(H) PEl\I( D£TECTOA CIR CUIT 

AGC 
FILTER GROUND 

1~ 13 

RF 
AGC 

CONTRO L 

AFC NC AFC REF AMP 
OUTPUT TANI( Tl\NI( 

lh) SYNCHRONOUS DETE CTOR IC RLOCI< DIA GRAM. 
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n1~~ Ln~LFl~4LJ ~~ L ~UU U1J~18 <') 11~1nn1~~~ ~~D'J~ ~~~8~1 ~ 
'II " C~ ~ t ~ .J t I 

fl 1Jl YI lJ L v L tlJJ'rl) <') ' 1J ~ 'J 1lFl L 'tlFl L f l rJ ~ ;) \i'l.n t; L 1J 'l! LL 1J'JJYJ~rl Y l .mmfii ;J ,HJ r)~l l foD.1 i'J 'i rl Fl 1 . ~ 

u 'W ~ ~ ~ 11 LJ :J I ·t ·rl ll L Fl ~~ \~ ri 8 'J , l Fl l lL 'l>J ~ L ·6 u 1f,\1· •J ~I L 'Yl fl L ~ v 1 

DISCHARGE BETWEE N 
/SIGNAL PEAKS 

C DISCHARGE WHEN RC IS TOO HIGH. 

<En velor1e d _Lec t. c11' c ul·,o f f' fr eq 1tency, f ) H~ 
y '(fl. x 

f 1 /2 HCrn 
I 

01 ~ 'J ' l ~J ti 'll v 11 ii'ff,f}l '-1 nL ·1i ·1 '/ ~ l "i L n H 
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f 

,, 

~ a i 
~~~ 1run1\lPJVn~8\l~L'YlAL~tJ1~~~{J 20 dB / decade 

INPUT 
SIGNAL 

L~~ - ~~A ~~ <Ph as e- l ocked l oop ,PLL) .. 
de 

OUTPUT 

r------------- -------., 
:7 I 

I 
I 
I 4 LOCKED OUTPU r '· vco !--<:>--<....- 'ff • . PHASE LOW -PASS 

DETECTOR FIL TEA 

L-- ---------------~ 5 

C1t J.I cu 
1\l~iL'UV \lITTU 3 1\J~7 FlPJ 

- 1\l~1 ~1 L U~A~UFl1 'UA~A11~~~1 ~l 1~ L ~~< V o l tage-contr o ll ed 
• 

r• s c i 1 1 at or , V C 0 ) 

- 1\lgi LiJ~~LnA LITTv4~1 V1 f'lJL ~~ ~'UL ~tJ'U Fl~Un 1\l88 n'!J PJ\)~~1v<VG01 
(;) t• . :"t/ 0 

rnJ~'l!'~.1 rn ti 1 ,rn ,1 

~1~· £J r)u1J~ ~.nrrn rl!!-TIYl 't11 \lA 11~HL@H1vl 1 \l •1w \lfl11 ~ilflv L 'l.J !Ni ~ VI '"h \l ~rurn 1 ru~ \Ji~ ;J \l 
~ ·. uu 

-- 1 \lg1 L lJ~fr1 ~1 u <L o w-p h ase f i 1 t e T' > J1'1-tf 'U ~~r~fgfQ '"lill ri 'lJ f)l 'U~ L nfl 
\1 J ~frWll.l ffi'Yn l PJvfl'LJrJ \l1 \l l iJ'1~ L 'tlA L f'lv4 L tiv 1~Jl '~') \l '"~ ·JiW Hv~LLvc:.! 1 rlAYl ~J~ <Hun Lin ~ ) 

1 \);)'J~LL8~lL8il1 ·i.f 'l irn '"lFl f 'll 'lJ v ,, L r) ~ 8 {J ~ 'U l 'YliYJA1f LA~ 8 \) r_j~ ~8 ~ '" I 'J 

LL 6'l11 kn~~ H '') '!JPJ \) L fl ~ f) / l ·rl 1i.~iltJ i{;>~i)u L ~ lWci 1 ,i~.n n g~)'JUJ1 mw '1fl1i ' l 1i-WLL '-1 iut PJ ~ 
~ . 

'l 1i .W) fl'~, 'UF1L ~v l '1-l ~flJ.ry 1m't v L vvl <I n ·L e rme d i at e r re q u l:-ncy , IF ) riff11~JLL 1i 1,1, ,) 1.1. ~i \J 111. 

,~ ll~ 7 . 1 7 Fl11 ;iifi Vl ,, 8 ,, 'l ~';n rn ,)-;,J1 n1 L 1~vlFl 11j.J1~1 fn 'U Fl~.JR1 !J liJ~mL7 Fl J ~1 11~ ·;i ln'~ r.:1 ,, 
~ q 

I J I 

1i11 ,, 'J fl 'lJFl 11JJth51 \)~\I g~ ()fl'Wli L ~1l ~') {J ' ) 111 ·1 lH~ LL iJN LL v~ 1 ~fu rl 1 l~Jfl b rh L ~\ ~ l ':\11 fl 
" 

~)1Fl11:1.if1'1.J v ,1~·Cllfll11 1LLLl1lfllil'n \l rl'U \4 LL 8 N bL iJ rl ;J t:lll l ~ L flVl l 1 ~ b ~<1 .~'lJ 8 \I fl '"J 1 ~J 
~FlW~1~'l~~1~ i'lJL~ ~~UFl 11~rl'lJ8\J1\1~5 ~~~Fl11~~~1 tJ1u<loce 1 os oj l l aL orl 

1 \J ;i11n"'.i ~ '"Lil l"ifltt~ ,iL ~ii.-tl r:i" '! 1 #i L ~ 8 L'll~mi ~PJ ,, 1-i.J 1· ~1 5T th -· 
' I I 8 I 

L~~L~~11un1 Af'Ug~ LU~EU~~11fll'J~111A~ 5~1u~~ rill~A11~~n \J~ PJ\l~~ UPJ N U~~1~ 

'LJ[IL~ljl l ;in PJ~~ \l r.J ajti1J~·,w;111rnrn ,, L 111 L ~ t)f)'J') ~LLiJcHLiJ6'1 fiv Fl~U( L oc k ed in ) 
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11 r1 ,rn~ v~i r11 ~i1 FHJ 'l frth 'l ~ rh fi \I 'l iJ1J1L1.l~md 11 u~hu'.ir:i LL 'IJ ri \l~ift11~1f1th ,, 1 u 
" 

-;J 1 ritl'lJ ~ "t:IU l v \I 'l }jij L Fl~ v \) ;"fo 1~1 ·6LL1J '' ,1'l1 i1 L ~~~1~fl ~; L,,. fJ •.rnti rnn'i rJ l.~ 1l ~ .~ 'l 1J1~ ., L ~I~ 
~ \l~~i~'" L il'iirrn·t ,J-W1r;~ L ~11 l u:3LL~1L1J~mm :ilJ L ~u?1~ ,~~ '1';.J1nLL11,1,il 1 ~ L ~~~11 ~.,~; v "n1' 
... '"l .1'l l'hHlMH U'l ull 10. 14 

" 

I 
De OJI 

...____.__~) 

• 
-nJfi 10. 1'1 LLMt\11\)g'n1J~~mLLll~\11,.Ji:h r1:0 ,, 

'l ·tiv ~ N L v1L1J riii ci~i'l 1 L 1.1'1 L ~1;y{.,.h"11AV1ff) ·ni1 L ~CJ \I 20 ;:\ .-( ~ L ll1 ~1·B 

i111 ~'1111t;il~ L r1v111·h~ 1l ,1 lh ,, 1u·1mwtil1i·1Ji11~1i '111 mi E-11rir'i ·1"1 u-;i1\~l1~i -J ·::.1t:.f1n·1 t: LL~ 'l µ '"' 
• 

r.h 1!°1'~1 c.imn n~i 1 ~1lil'l1 '1111 'l ~Jlln~ ~LL(~ 'l l! ~· lh l ~·~Jill~ II 1 iJ~h r.i rl 1A L 'U ·1 ' [ 'l.lfl U1! i.j r.rn iJ rl \l 
I~ ~ r.- C 1 t J C\ 'l . ; 
11 l ilu l H N~l'1F0\)1 ,J ''iJ'EJl! cH ~ll ·u ~J.)(l~l ' J L 111 L \l};;)';i 

LL 1J 1J ~ L H ~ CJ.flLL 1m ri .,, B L i'.hm 1J lJ 'l ·d ,1 
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2 'l cJ t ti 1 ,,,_ • I •• wnh1 10.4 Fll c LuU 2 ~JlA11111'Hl 
" 

3 F111~JJl1un 11u ~ ,,.fo·uln \I v'-lfl-.U;_) ,n \l;t·/1 U''i 'llfi lo. l 1 .. 
4 ;i \I vvflLL uu1 ,, ·~1 Lrn ~\I ~1u1i·l~n,n1 uri~ L ~r1~1fJ5 ~ u~iv 'l i.Hl 

• 
11riL~ '.;i'hJl:J"Hii1 220 11c-i~Lv~ 11c:nfr;i11J1~1r11\ltivn -10 11~~6;~i?u 

o o ~I ' ,.:. ,, ' ri rl ,-
fl 1~LL~'J'll\IP.Jvfl 10 ~JiHHW~JLLuri fll'Hl11:!LloJ8"1W£lflYI 5% 'l'IL~l~Jll-til~I 

s ti Lrn ~,.,-;;,rd iJ to 'l":i ·~/i~~ ;i "vvmhrn1 "~1 'l ·iJ:n L 'IW { l ~ l •.1f1 

11¥ ·~1tJ1 lilr11 u~i1'l ~; s 11 m~ n11: LL~ t o r1 ri ii LL.'-'" Lnl~ ·aq~n1~"1-W1~1~ ~r~. L ~HJ 1u1 ~11· •J.~l 
6 ·~\I;_} rJnH 1JU 1 "~1 Fl11JA'-l LL 1J u'5f11T1 L 91 P){ '11lJ ~ 1wh1Y'il n 1 J(r~ s . 

,..\ " • I ' . ~ 9 "' ., '1 · I 'I 1 . I ~1 "' J fl I 'l l ~-IOJrHHfll'Hl'H:nL~llvfl l LLulJLL u1 fl15~CYl C'1£Jrilrl \I -win 'U~ ufl "Hll 11fl'HIL1U uU l WI 1 

... ----- ~ -- ·-·- ----- - ----··. ~ --- -·- -- ------· 
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. 
~mJ~lUJlf.l 

fl ·rn uwu 1 

17 9 

111 v cl 'l 01
' 'l '' ~ 1 °' ll i;:Ji;) ,rn 1 'J "!llWJ L f) lJ 'll 'J W~ fl ';}';;) \) vl1WH n·nq 'W u~H 'IH 1.11!, 'IJl'r H L '/CJ 'U ~ 

• ciuj_ ci • d J: t J d 
L ~ l •J 'Wi'l cHJ 1fl'Hl'Yl 1J 1. l r-1 Fl 'F qJ R L '\JIJJ'LlH ffH fl'lJ'lh lJ ~ C 

,, L q 1 

·~1 ~ fl n il "i ~ ;1 'l iJ l -ii ·1 ;i 'll '· l i 1 fi iJ 'T J N l ~1 ·;;i ~ ,, ~Fl L '~ rJ i~ ~ ;,,' !.')fl r,;i " %) l ~ 11 \+I ';j ~) 1~ 
'\I 'l U 'l 

I I (/ "l V r"- 1{ I d 
mrn r,nrn 'U 'lHH c !P1fnm.l1'w;1wrn R 'Yll ~ h'H ~1 ·:;.iR'JrJ~1 R 1-1 \Jr1 

l <\ L L 

fl ;;J'll~fh l r\m.Jri~ ;i;i~ Fl~ 1 ~ 'l.)';rn ;i~n n L nv,'l 'JJ 'l~~ ~ 'lJ ') n ~ n &'l rrn ,l ,, L •u·un 
q • " 

lh ~ ·~ 'l iJ L 1j ' ) ;i uf1 ~111.-"1 Ml~ mi ,f \) rh 1 ~1 ~lliJ &TH L 1 ?J1J ;;Jf.ird 1.l lb r'1 ~· ,, ri 
q \I q 

~ 1 ii1h- 1:1 nrJ1J 'l iJ ~ii 'lJ 11 u L ~·mfo tJ l ~ti n-11 ~ '\~ L 1~ 4'l l 1 ~i L ¥i ;i rJ ~ 1rn 'l 1J w~ " 
" 

0 M ~ 
L m 1';J1n n 1'1 ll "i1:- ';J LLi'.J i::.i-11 CJ'!.l 'rn-;;i ·u v \lWJ L mi'l1 11~ " 

q ' • 

1 '!.l~ '!JI. lb 1i~1 L~'U1.J1u ~~ ~11~11~L ~~A~8" R R\l ~ 
" q '\J ,_ 

·1h ,1 L 'J ~n 'l.l -ri:. g LL i')Y,01 rll tJ 'll 1 ~ ~~1lr.:J ,, L ~v .. , ;)1 n L ~ 1!n 'l 'J rh 1 vl i;;17 \) Ll lJlJ . ., 
~hefhwrn'I! R •d1rJLLtJm'b L M'Ui.l'n~ -;;i~i 0~'-1F1 r:1n :;i rn fi u 

s ' 
' v ~ ' 

th l i-l fl'j ;.J \J f1 '1'~ LL ~ 1 ~e.J ri l!1 ~ ,11J1t ~J~'W L 1Jci l 16-l L ri~1Y•.HJtl NEil 

o, 

4 

+ 
C1 =470µF 

\.. 

+ c, = 

470 µF 

l 

I 

J 
":" 

+ C2 = 
470 µF 

(a) 

L_J 

' 

v o ut = __ de 
~ 

I \ I \ I \ 
I L-.1 '---' L-

R = L 
10kfl 

+ 

Ripple voltag~ = ~ V p-p 

v out = -- de 
-,-r,-,-,7-,-, -,-
' f f f I 

RiprJ le voltage= -- V p-p 

(b) 

'n..i~ 'l.]1. 1 l~~ G"l\1 lLV1 ~..J ·~)1~1 i·ln 1~H f1 'HHl f.'.l<a) 'l ,ti C i.1£i·1-1 ,1·1'll 
" 

! I ,. I r.' 
U"8Uu ~ \l 2~0 v Lil u 12 v '),1~;) 2 4 v " \~) J 

T -.i Nr.1 L v1v1 LL 'lJ'l.Jcii -:i L N'l l 

"J v .N ~-n .i'l L i'l ii 1 r1 1l 
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., v 
\tl1~l1 ·1.1:rn i! · 1 o K ohms 

47() uF 50 WV E l ec~ro l y~ i c 2 

I. ~81{J~ 1~1"1~rl ~ t . l e 
" 

2. . ;J181vJLrLJ1 '.l\l~'J 

3 . ~811a~~LITT84A~ij~ R ~"LnITT~1U~~~~11~L~g~n1 1'l88n 
L 

4. 

5 I 

G ' 

7 . 

8. 

9 . 

10. 

l 1 • 

1 2 . 

"' .( {~ ' L r.n l 1rimJ L ~1 u1 uvn 

~{)~1 1'lL-01~8"88~~~1aa1A~L~u1~a~u ~iUA11~~"TI1~L~l \I 

'l~~h~~ 
~ 

~'->vua~a1aa1A~~18~ R ~"Ln~~1 L 

1u~8"~L~U~WL~~11a L ~;i 
L 811~88n;i1n1";i1"~1~81~~1vun 
' .. Id ~81 ~7~1~1 un 1Jt. l b 

~ 

-;\11.1 'hJL iJ11 ";i, 
' "l /o / ' ,?,' f, -=-1 ~ ' 

i10 ~ ~J ~((111 L ~1 v'l1P1 'HJ~ R L ~,., L m1•LJ1 ;i~ 1 ri L ~);i'tl c:»nn "' 8 c:i n 
<' /o / 

L PJ ' ) l 1~\9·1 ~1 L \t)8'Hl811 

o .a , ... ~ 
"'I 'W L \W l 1CH \9N 

1 3 . , ~ ·~181 t.J'l ih \1~1 

1 5 . 

1 6 . 

l 7 . 

1 8 . 

\ 9 . 

20 . 

~ 1 ti 'hJL -iil 'H;J'l 
r• I 0 0 r.- I~ C"~ g CV CV c! 
t{)Ln~111 WL~al 1 ~L~~L~~~U~iP.Ja~a"~ '~A{) TI 

cl d 
\ 1 ~ L ~r1';) i 1J 1! • . , ...•••.•. , •.•••. , • 

,1toi;\1 u 'l i.J L -iJYl " ;J'J 

Fl~ t 1 LL~.~ 0 10&'"1 c 2 8P.lfl~1f1 'H-:.,7 

;) ··rn 1 \J L .iJ11 "g I 
t~ .o,C- r.;! at 66: °' d /)c.~ 0 Cl 

'j H l ,,rn 11 c;J L ~);) i'lflrl " ~' i) L 'W~J'll1t~ 1 ;;J ~H'tl ';n fl 'll wn I 2, ''J 'YH 'W ") 

11~L~~L~U .. . ........ ~1 L~~1J ~ u~~~ ~~~~~ L ~~11~L~, • 
I 

L l1 ~,! . • • • I • • • I I • 
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t<'hli11m 1 ul \l c:Jtt1 

2. ~,1~~1~UUUl~"A~un1v~n1~u~~1~n~1~11~Fl7~UUU· ... 
. . . . . . . . . . 

' ' , '1 °' "" ;i lfJ ~fl 'H Fl clU 

.. 
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I 

~~UJ \llUJltJ .... 

fhuuuli1 

.1<' '10 cJ 00 'I 

u3J1Jlfll11'Hl :?. ll1A1J[J1rJv1J~I L '1'11"1'111 

I 1 

2. Lti~~1n1111t1~1.JL~ULA~LUa'll~\lfl1Fl'lJ~1V 
3, L ti,/[ i-i·~ °" L flC-lfl1'11lfl'U L W~'lJ;J \IWIFl'lltllrl~fi~1 l Fw·f.~'1;J 
1 • 

II O !J 'tJ ··t ti 
A11l1wrnri1u L 'tl \l'o•Jmn '1 L 'll'l z 

1
,. ~ -1~n1 rnn ~1 · .;nr1 

11Jft1 u2. 1 1i;';hl'l1'U't11UL1.liivui:h 1~19'\vPJUn'DJL ·ih'l Hl \l~c' 
v ~ 

ll1 \l L 'Ul 1J·h1i:i -1AY1~~i1 U'Wl U'il'U V 
ff. x 

\..' ! f t.• I ,:! 
n •JG tH1 wrn ri-111•J OJrnn 1 v)fl l L lJ u z 1 "' 

INPUT 
o--11--1_..--"J'V\.~~~----l-l , 

I 

I 

111~ 1.12. 1 uaA\ln11~1 z 
v 1 N 

f .... , , 

L win u v 
1 

M urn 

C: t O 'l f/r.'- .:'{ '1 u C'1 6 (tl I/ 
n-1 "J L 'l.l ~mm 1 z , w ri 1 A l ttitl n111J v\W v11m11J ·in ;;1.m1 l rt ~n 'u 

Fi1G!1~!1'L\rnu111 ~rm L 'f);:A ~ -rn '1~vh L M111J1~~"1 "r.J1 iri'.it•tl ') ·;, r.'th 'l 11' 
v • 

" ' 0- ' r:.. f 

fl 1 z 
1 

.. ~.1vi1,.nnmrnGin11 ·u~.n t.1~1~ fiv1iH 

2 • rrr1 ~J ~1-nm 1 u L 1H> ·E •rn rn HJ v n z in 'l ffh-1 l'J n-1 5 l'I v OUT 

~1~1un1ulliu~11~L~u1~aArJ1\lv8n 1.l~u~u vouT ~Fl~\IA~\l~~a 
·u;H v

0
uT d.h:d~j9it.1T~ri~1 ov~1r:i c:i r1w1i'r1Fi1Lnu z0 l,T 

. ' 

OUT 
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3. n1--r1nnr.ifhi1\I L ~u •~;r1-r1~1url·i~v~rp,1flil1fft ~ l 'U° 11"iurl1~ ,, 

~rv.1frnnn ·rn;Jn Hv 
I"' tJ ,., , . ,. 

r 11 ~ 11111 ,itJ ~' n 1111 <1 .J tn ~ L ·11 1 

:< v -=.w1Ji 

CV /V ~ IR /R 
OUT 111 I" QUT = 

J . I l ' 

ri1~1unfin11·u1ntFv1: fan ~1u f1~ L lJ~ < c1 B) f8 ·rn i 'lf.i?i \I 11 

10 I og ( P IP ) d fl 
OU"!' IN = 

tl • L vJ r1 ~~.1~ u ~ln \I L 1h r'i 1m 1 ,, v v n '1'rnrn 11111n \Iv v nfl'1 r1·u ~nu .. ... , 

'l '' • c! llL Uf1'UrH q hvn.ht 
I U 

l.12. 3 a 'in·ni uti 'l ~ ~ 3 o uA dJrJ)j flry.1~.1mn'J I:{ L~iHL lh ~i l 'l ni i ·i-1 20 

- 40 uA 'lu11.J~ 1J2,3b ~fl'i~LL(iLlJ~ 30 uA 'l~ln11:LL,tl'l 'HJ~,1;Jn · l 

111A 

R, 

c, 

f R, 

c, 

-= 
(a) EXAMPLE CIRCUIT 

40µA . 

"· ::::1\Ar (\ (\ 
v~v ~n 

1.3 mA !\.. !\. ___ _ 
ic lmA-v-v 

.6 1 rnA 

(b) INPUT AND OUTPUT ARE 180" OUT OF PMASE . 
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2 . n·nn~~ 1 c L ~bJ~ 'li·n ··/l {'h c;id\~mnA'i~ ~J H {, inn:J,J, 

~i1J.l _u.1nm ·1 \, uvnfiti'l 1 ;;;i L ~1 ;ifflnf1~ r.:i m111 1if~~ L ~1;::i{ ~ i\:;:i .~l ~.l~. 1m 
JI (~ r.{ ~ f / ' f,f d. !t 1 f ' 

'tll \l L 'LJ l L lJ 'tnnrH i11w r1 rn i~rv.nnrn:wH ;. vn L ihrn 11 L ~ 1 ·;.) ~q1_q1_ ·-1m1· 11 ,1 l ·LJ 1 

~lfll :J .11. 20 u A 'l 'l.JH DMl ~ ,Jt)~\ rHFI Yij J U "" l 'hh'.ho l ;;ir.1fr·/ l 1¥r1n ~di1 1!, 
Ir' .J 11 ti 1 

'Y\'"l 'I! 0l \l ';ii 'I!. l 'J ~ L ~11 ;\\01 nw1 ;;:i :1.1 ;N ,, fl] 'l! i'lq(Cf"\fll.'11 1 \l r) 'J II ~ ;J ifhi i~ 'UH;_) <\tj!LU. HIL 
\ I \ I ~ 

n1\l L ~,~~n1\l~Dn~ 1 ~L ~ ~~u 100 • 
' ' 'l ·~i1 r1 tl 2 ~1 LI. iH tr\r.n n \, ·;,:ir..1n~1 LL « -rn \\ -nn \l L <ih ~ 1 LL~ -rn i1 i 

'1 ~·~f l I ~J ~dJ'l.Ji !. if 'll rJ 111' l) l'I ~'l i. "i 1.J fi i i 2 • 8 b ~l 8 r l •jf r:rn ~·I illll )Ol I. 'LJ ' )LI.':' 1i l ~·1 lJ 
\) " 

0 C\ lf J U Cl Cl I 
1?"1;if>1 m.1 r.1 ~1~1 L m:J 'J" 

LA~~ M'll L uF1~mm1mff) 1 ~J f~ L ~£Jn 1l ·u 1f .... ... u 

... tJ 

t1i')rl11Wl'il. 47 0 o h11l "' C·60 o l1 ms 4. 7 kcol1 rns 13 . ~, krol 11ns l ll 

k o l 1w · ~) £.h \l l.\l ~ l Jh I k o hm s 2 !fh 

0 6 -
'tl71 1! '6 ~ L 6-'l'J'l 2 Hb0 0 4 

IN 9 14 

c,/ 
SINEWAVE 25 µF 
INPUT o---)1---0-~/V\,-c>---+--t-1 
1 kHz A 

" l 

/ 
Vee 

+6 v 

R, / 
1 Hl 

.___+-1 (---o OUTPUT 

25µF V 

2N6004 l 
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185 

~·L tlnl lmi~ \J iN~lt~ 'b.J'tl 1 'l ~· ~1UflJlt U,'t l1 \J ~.l P.)f) tJlil L ,:; CJ'ill;l ';J Hl ~ ·r Fl 1]~101 r)l~ tl 1 \J;) r)fl 
.._, 'I. ' ,I q 'l.' .._, \I 

2.. 'l 1J~l'r:11H F 1THH ~~;irn \J dhr1';.j ~1 A ll rw 11 v !'. -

v '" . . ( ,r;, .. v '.) \tp-p 
El 

3. 

~~ '11nmw1 i u rw z IM IN 

\.,.~ ·-.,0 'Jci -1Lll~ U'ULL1.hHJ ~rnrnnm1 \I L -U1 L ~'ltiluin51 < 
'""/ ~ .. 
fll'ilnA1 'llJriTUTI'l 'UL ri v*'Zu'Ulll '1 ()t)fl ~ ~V'V \.-'. 

Ir 

,, . 'l 11 G>ll fl ti) lil i:':rurn 1rn i·11 \J v t:J fl 1 t'i rJ 1 ~·1 ITT r.:11 ~ ;;;i~11>1 'i •J~.11·1 ·1 ,1 rJ ~i n 
~ (<L ?< !}-p 'd./ 

v ouT =. ··~·········v 

~u~~.U.1 ffiTI 1\J~n~\J L~ ~iln~ ~~M~ \J'lJ8~~ 8 4 v - 0 UT 
=- •• • • ' • v 

6 . or:iv-1 R 
0 

u T , 8 mh li.ll·~wn 4J~i 11irn '!! L ~ ~ & · z = ..... '. 
OUT 

t -"' " ., ~a~uv CE fivn11u8UEuuna~ 

7 • q \J v~· 1J1 ~1ff'J1 ~Ji tl~ t.J 1rn 11~ \J 'l1 v \J ifr11.r1r1rn1'n ·J 8 r:in L ~\ ;;yn f.i .i'l v \J ri vv-1 

c IJ8fl';J1fl1\J~7 
3 

9 . 
" 

y;'h1n rn1n n1'l'LJ1J ' )tJll ' i f;l\J == ••••••••••• • •••• •• c1s 

;'/ .. ' .1 ,, ., 
fnlllcill'WU'il 'llv v L w~rn '1 L inmm1 '1 van 

SINEWAVE ""-' 
GENERATOR 
ADJUST FOH 
MAXIMUM 
UNDI STOR TE U 
CIRCUIT 
ourPuT 

H, 
470 H 

D, 

1N9.14 

R, 
4.7 kl! 

+6 v 

1 1.l~ ~ 2 . S uaFl~1~~1~1~{un~~~~ 
" 

10 . ~ ·1•.n JS1 ';r:n ~.J '} '!.l f?i 1J 2 . s 

c, 
100 µF 

" 
i 1 • iH' 11 rirnrn rnvn -i ,, L ~; -) 1 ~n lH~·na v--i nnn ,~ ~i ;:i ri f-i r) L 1:w u ... .. . . ..., 

12 . 
,. 

ffl ,'1 l 'JJI B 
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1~ ~1 ~.r~.·1 ru. 't11 v'Jv fl 'LJ rJ n v ·~ 1 

1 3 . 1 ·1~ir1J ~rMr.~. 1 ow11ii 1 iJ c~~ ~ ll1i -.,1 v 

1 • 'Yl ' l 'hi1~J1 ~ v R l fl~ 8 .iJ R 1~mn v 
~ . L ~j •rn'lfil c 

3 
8 ~ml ~ -J ~; \J l rnr11"n 1 ~ ll 'll ~ mm 1J .~h, 'JJ r_h'l z 'l ti) 

I I~ 

H i ;;J 'l ~j 8 V ' i v 11· 
3 . 

" 

I 

• 
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' w11llfiiiii11n111 ~J n-1111rn m'i1 ~ '1 Ll mmii\.J a 
"I ' ' 

I. i~'i;ir j ~t 'J J ""i11 ll "11~ ~l~l\rJ 1 ~J (\IUCll ' llll 'U rJ ,11 '1 ' J ri 1J i'.J ' l !J H il 1JH 'ii H <1 . . .. , ., ,, 

:?. • A,, L mi1r.J;,;i'lJ~J ,, Ll H ii ,1 '~ ' 11J . l 1,J'I'J CJ L f\;i,t · 1 'l1JL~'1t~1n 'Jf·Jf1 l )~·i'J I!''''' 
n ·1'JL~~uu"~~~1uu~~ 

I. ·; J-; U1 J '/](~ ' l lJ 6 ' I ii J ~ ,] ;) 'l ·ti 'J \) ·;1 'J' .n ·1 ~111 ··1 ,) ')"I l l ll IJ mi 'Li l •I f.I l Jj ll ; Ii) 
\J '1 ... 

' fl~l~ L ti l1~iJ flirl~ ~ vlj 

2. F1r1 i ~TI . 'PJmi ~) ~~vi l rl;J{ - L 1J ~ ·1 lJLL rJcH ll1l o 

3. flri1~Lvlj 11rn•J~v£.bi;w) ·Hflin~H8 i"iu F1in.:~li 
" 

4. Flin '1fr:ndjn'HHL'1flv~ L CIFI L r1t.1cf 1.J11 ~ "'m l HO ' '!Ji0 ,,iYl'J 'hrnvri 

360 ' 

'l " ,., . . . ri 'l ,. ;? ' 6. ' J ,, '~'l 'llrn mJ 1ll~ ~ '1-lfn ~ "'lJ[J11Jw1 nn'Yl '1Jn1n1 ·111n -, 1!'11 {l l ~1;_11 
. .. ... . 
I 

11fl1()f1f)')'l 
\I 

( ri t tt ri ,., r.' 
uUfl'HILUcW L rl'iu '11Jtlll~ ' l L llU 
' 

~;J~~f:l l <~~'f 1<11.l 

' I 'l J""l r.l o! I <• ' 1 II LLl-liH;J ' lu 1 1r!Lii1'1A'1illL~lU'JlJfl1 ~I 
I I 

L Fl~ ;J ,1 rh l t\rt~i~.iP. 'llU.fl11'JLI L ~t.I ,1 
a < ... ~w''<v')7" 

111 'IU · ii~ L ~l;;J1 2N22Z2 2 \'11 ey -

J..· I.' t .,, t .I 

\in~111nnn I kohins 10 kcol110~; ~l 100 cd1n!"', I ~1 -J 

~i1lfrn~ ·;;r:-;,t 2s ·1~J1wnJ -,·n~1 25 'haj1 n.t1.1 7 'l~J .tf1nl r; -i 0;1 
' 

2 !:-• l ') in11 ~.I rj I ,1 ( II:. frl 

11:1J ;_HI, 1J (>! ,, tJ mm llll L ~ rl 1~11 PJ 01 \I~ tdi ·J . ' 
~ -ll1H 8 ol11ns 

7 .. 

I • • 
!11 L".A J.' • .' I .. .t i 

L ·u ·11·1rn ,1 L ·u-1lt, <-1') l J ·1 ·1 m -:rn 

., 
'1. ~I. ( I ) 

I l' 

1 · 1Fn 11 :-:1~.~~.1ml'1 L fo1;lln 
" 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



188 

Oz 
2N2222 

-nHi 1.)3. 1 u~fh1 'hVin~1,..fm1viilv\I 
" 
Lti"11iL~~~1nuM~\1~1~1~~un11~viLduuM1t.J1~ ~Fln~uua _· '"4~ . 

- . /:f., ••••••• ml\ L v1~·fl!!Q1fUl11 \It •iJ-1rrnrnlfi1 -J'E>1n 'HlLN 

s. 
' ~"ill'I A , 

. • r 

fi ~fl A I = •.•••.•.•• rnA A,1 
, ~ 

G. iHLll~l'l~1t.i'l\iJ ·9 11r-1ti~ 1·f.l~ryc~.1cu111\IL'lll v ,·N == •••• • r11V 

1' rl~CUOl1nL'tl1 \I r.HJn V =. <¥~~; ... m V {!1'U1ll1n 11'lJu"lll1 rJ €H ~\ ·;,i 
U61 OUT 

' c;', ' 
7. -;,) "lf1ri1~h" 'J L lhTI~1 L ilu~1,..{'1Hfi1 iA'JffiWl rll ~ l'lti-;j1 ti 'hfori 

C> "1· - <9,~~ ~1 'WI'! P - •••••••••••• VI 
OVT 

I I ' t 

1. rllUFll'l11'"i Uf.1~1L~~ L liu•Jrl r1 "'l ·J r'hri11u~N l F1~i1ii ·n11i,1 fon ·~ 
~ . 

' .":,I .,. d ' c.'! ' ' 0 'l ., < ·u1nmnn1 l rJflvrrnu" iii" u~a:: 11 \lmrnri1im \lrn1 ·1m11niB(lL111•.n 

'l u 1 .;i ~1 'W'liiJ cHHj 1 ,1'l1 , . 
c'f , .... d ,.. 'l 

'.?.. 1\l,11mnmt•1m1t1l "Hlllti':;lM'j~)fl';il1LlN l1·l111!Lm1 f>I 

~J. ·;:nrn 1·11 ~\I l mi'l wt1!fi 4 ,.\, Uf1ffJ1't111H:3r) 1. r-1-:.•1 ;b 'lirn ih 

n~~ua1uA~~A~u1u1~~ ~\lijU~1u ,, 
4 • ·=n n rn 'i 1,/l u ~ut1 s n1 ~LL NL ~3J~Ul!n~m111fo1ifirytfllll 'l iid ~' 
'l ~.i 

5. rl rl 'l ~J L ~J v L ti~ £11t( ') ~ L ~1 v LL l, ~ ,1 -~ 1 V ·1 lJ';j ~ L n61fl -·1 'J ~~l ~ti· ti l! มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



.. 

II ., 
imriv1u111n-1,nu 

• 

189 

I I I 

1111u~1n:11Ti 11 tll'HIVU~lHHA11)JU1lu H A1v;i11rJ1r1 

t. 
I I I 

tu \..' ,_t( •1 \..' I ':J ("'9 

2. l l.JPJ1l11f·Jf.lfl ') 'HJrJ1HJ vUIW un•Jnl'H'lvUN'ltv ,Jff)l~Hl'U ;;_) ,1 L ffJ ._. ,, 

'lli'.l'l ti L ~tl\l 
I I 

I • fl11PI 'JUN U~J \)Fl n~.iti·u ;;:i" L 1'11';;) "'1181 ti L ~ti \~ 

ll ri l U l 'l ;i I:'. 'l 11fi1~.l]1Cll 11 ') \I . L if 1'l6) n ·)' 1 \l L ~ l'J \I 'l 1 
cJ ~ ":' ,. • ' 

2. Wl'Hl~IMJUll'l 'H'l81J~ llu \lfl1 l~lfl'l.IPJ .J L ff.ieh11JCJ ., rJ L ~ jJ;];) 1.: r l ;_i \) l ·ii 
L Fl~v \Jrh L 11~ L ~ti" L ~1A~'1!Cfl!Urll;] L 'U1L~iw'1lmJ L 1iu l rl~f) ,1i) ,, L m1 Vi 

tn":i rJ •.rn 
d r! ,J ,, J;' 

3 • fl1 r1i.J C.J~~l uU ~1lu '1. ff) 1 ~ILi L lJ 1111·n 1Jm~ 11 ,, 'LJ w:;i 1fin11 'lJiJ'HJ 'lJ rJ ,, 
I I 

L Fl 1 ;_-i ,, 'U ti 1 ti flUflTUJf1'l.lrJ \J ~'WP.1Cli 
I I 

4. {hAC]CU11U'tll" L 'Ul'llu \) L Fl1° ~h1'UtlltHHTin'5 '1lilr~c)\llijUalFJ '1FIT°l:IJ 
I '·' ~" nuAr1m1 

5 • n 1'lviu1J f1 u u "Fl 113J rl 'I.Iv " L fl~ rJ \I 'U u 11J "1 :·1 ~I ·11 (l 'U CJ l !.I L 1:~ JJ ~ H 'l 51 

1Flt1n111~n11~uu~vun~~n1\liU 
CJ~ }( ,_, t./ f,l ti .r lJ ci ,;; 

6. L~~n11uvUtl8Ufl~Url1\laU ~~1M1'1JLW3Jfl1~~uU~UvaA 1 1~0 

;J~1l'1'l tln11"Ul'Jltl'Uu" L fl~IJ ~'lJCJlUflff"" 

vua~~laalA~ 2 ~iuaa 

' I 1·'" cl c.J U~~\l~ltl wL1~L~~A\ITI 

L fl~"->,, rh L uF1 ~r11.1111m l ~ u a 
C> ' I IV 

'l'l'rl 1.\'~ ~ l i'I v'I 2N 2 102 2N GOO 4 P.H.11 I°! ~l~ff) 

t J l! 
(ll1tl'l1.nniA 100 ohms 1 f·O ohms 380 ohms SGO ohms 

•Jci 1"~~v'i1 
·-l ~ 0 ' H L llH 'IJ r) ~J~I L mJI I l<ohrns 

~1~~U~1U~ 25 uF 25 V 
' .. 

1 00 uF 2 5 V ~_i£J"I ,1 ;::i1; 7. 1.WJ 

0.00117 ul' I lll1 

I 

1 • ~~1~~~~1~1~TI ~4. I 
v 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



190 

s, • 

RJ Rio 1 18 kll 560 II 

s, 
Vee -=-g V 

IJ 

1' tl~t \J4 •• 1 lLMI .:J 1 ~~1' L Fl~ u \I 1Jtl "J tJ ~1Wl 1Jll~ rl ;:J \l 
\I 

r· <Hz> v ( v ) 
OUT P - r 

' 

30 
~ 

60 

100 

200 • 
400 

GOO 

1000 

2000 

4000 
' 

GOOO 

' 8 0 00 

10000 

1200 0 

15000 

2 00 0 0 

I 

tW)"J "i ,111 iJ11. 2 L HYhJ1!9l '"17·1-:i . l.14. 1 LLV1~rn'ii/;J11. t'i<J itnfirn·n ,1 ~i11 

• 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



1.9 1 

1 .• ' ' ' '1 J j" cu o a 5t '.I 
11 

2. \t l vbLH&:l\l -:;;i1v \ 111JLi-l'FHll'lL 1MiH~£J\lL 'u1.\ 1 l( Hz LL£'! ') 

L ~l~J ~)(QfQ 'l m'nJ1'751lL~1! 60 mV l~l~h~ A 
" . J ~ 

~111NL~~n1~Lf1~~~~~L~1fiu~a~~n1~n~ail~~ 
' ' L "J' \J ') vNZUJ R 

q 

60 mV 

4. 

Ll 4 • l 

s . ll1 flTHl ~1 CJu\l'~ '111L -Ii v 3 LJ. i:'l~ 4 11.ul·rrn ") 1>11 1~.1l:1t~,J ~lu . ,. 
I C 06 t '1 J' 0 '1 

Cfl1i1\l~ 'IJ4. 1 ~~~1ITT~\l~-:;;ill.J ~LaE\lLA18 \J 

6 . 

7. 'IJ CJ~ c ~ rJ;;J ng1 n~1 5~ITT L ~rJ4~8\l a 

Ll ~ v£J1~ R 1 ~~n1~n1v0~1u 
5 

8 . ~ 0 '.>l 11 di Lu~~1~~ ~L~1 L A~il\l 

r.' 
Q L Dit 2 v 

2 f' - p 

":!I: d 'l'I!,' " 9 . 1A ~~q1ru~~~ A v
1

N = ........... v ~~~~1run1\J L ~1. 

·rn?i11fiITT~8Af1l i'Yl A !.'l•J .:i\9\v 1 iJ 
..... ~, .d ~ d'l 

1 o . 1t'l~qi.r~1mrn ,rnvnri~1A 8~ L c1 ~ 1 b en81 Q2 l1n F1 ·n~m 1 ~iffYn \, 

~ 114. 2 
I • ' 

11 • 11~1 Ll L ~1Lfl 'i ~1iiJ n11\lW'U~H;;J \l~l11~Jfl 'lJ;;) ,n ,F..J'iU4') ,nJ't!fl'H: ~nH 
" I d 1 

L~~ 1.\ L ?1v1 f'i1H ~ irn1 ·1vJ LL ·tn 'l 1~1l8 l1ht L ffon11'i.!1l 2 

A1fl'lll I • ~j ~'l '!J 8 \)fl 1 "H 1J ~ m.w'h Ll l~ tl ,, c 2 l u:ii 8 7 L ~ lW ~ 1 ·~ 1 J 

2 . ·;.iwvi}1nti1Trh'bH ~·1ir 1 11vJrJ1 1 ti tJ~ ~~ '.:;J,,~·1·HnH 

4 • ~ \l Ari inmn 1 ';i 'llfl ~~ 1 v.11 z fJ1tln 1 'J {i ;)1~~· ~_rn 11~1J fh 1 ~l ~.rnwn 

ih.:iii~· PJitn~"u ;:)*1JlfN~U!YHWh \lfl'm·m V) ';JFl 
q q ' 

5 . ~1 1 ~~8~rl11i~~~1W~1~ L~1A~~ 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



192 • 

1 • c~ Cll 1 "' L 'W PJ L 'H.11!11 17 1JLL rJ IN L 'VJYJ 

c ,' v .~ 'l'i r!, 
?.. l 1)1 ;n \01 f l ') "i 'LJ !J ' )'tJ '!J ~h'l L fl 'ViH ·u 8 1 [J 'ti L 1h1 

3 . L ti a8·1'!nru.nT-/h1Lbvtl'LJ1 L nt;i'l.I~ \l d1'Yl 
0 " A'lLL UC'U1 I. 

3 • 1f'j ') L rhJ ~ 'J ~ ;ifi 'IJ 1 •n 8 ~ 1 ~·111 '-! \J ~I 'l!Ft ".f P) ,'-J(J)J \?
1h 1!'tl'\ U H ~ rJ 1 J ~ c I ?.I 

q 

'-.' l,' t:1 _':( V t o fil V rj '1 L' v1'rn1mnli.i'lv1.J L 1lun1'H1v1t·u,_nmc.i·ur11 i1fl') i '!J81 8t:it'l~\Jn ~ 

4 • ~li.l~ ~'llJJ u ~ L ~'Yl 'l 11n8 ~~ 0 Sl~lh 1.¥ L ~mh \J ' )'l! 'l 41'1'~ \Ju lJ'LJFli·I~ ·~"1i 

~ I J 

5 • 11 tH ~ ;i v r; s l 1.h! fl 11 ;),) Ll @I n ~ 1 \) 11 ~ L ~.., 'lJ v \J 'U I L fl Yl fru 'LJ') <~ PJ IN 

' ~ oe o: " R mlrl 'HIULC:W L ~l'.i tHlJ8Tl~1 L Ull. .. 
U~~\J~1E1~~fu~1l1c:it~ ;i1~ 
·r:ivtl~ z-~ T N~1,lA1l 
l rl~ v ,1 fl1 b ~~~11Jfll1m L ~fl \J 

A °' I 
l ;JL11JYI 2.N5458 H'HJL'IJ8 '5 U'Yl'U. 

Vvo = + 12 V 

c, 
0 .5 µF 

AUDIO fR, 
GENERATOR 'V l Ml! 
1 kHz 

G 

RL 
J.JkU 

---vOUI 
0 
2N5458 

1~~ ~ s . 1 uaA\l1\l;i1~1~iunFla8\l 
" 

I 

l. \<JV''J \l':;i'JWl:JJ'J'lJYi ~I~::; . 1 
" 

2 . L ~ ,1 tic~.cg1fU W) \) L ·ii I i"J ,, ~fl~ 'l ~.i ll ') 'l 1¥ ~CQI ~ lnl'tl ') ,1 •) ~ ·n f.j ~1 l1~ LJ 'lL 
" . 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



1 93 

3 . 

v = ••.••••.•• v 
OUT 

I 
JJ C• 0 

v =., ... . .... v l 'IJTYl L m1 
IN 

......... v A = ...• , .. ,,. V 
v 

1: ' ~ 
'IJ U't'l 3 

G • -)'(') v • LL ;,:;i ~ v G vs = •••.••.• v v G = ..• . ... .. v 

7. v!)11.nm'11JLl rJ~Tn'lL(i gfi Lnfl vG s = ... . ... . . . v 

8 . ')' fl) v = ••••••••••• v 
GS 

1. 1.J i'l(') C
2 

0rJl!LL ~lJfJ&,1 (')8~1v 1'JD 'h1 rhli1L1JitL'tl1ti~ 1! 
2 • v (i s ri 1·fl 'l ~1r1°1Ji1 1'1nm'l t!l b fr1nim1;;,:i1 ~i L 'l·Vi' 1 c: L ,,~ ~1'l1>1 

3 . 1 ,J'.\1'5'113'.irn"i '1 rn~ ;:J;;i U m/l &i 

1\ --
v 

4 . g~~§ ~ 1 ~~ l~H1~1~1~ ~1TI11U~~LFlij4 1~unuL~TI1u1~~1~ 
'l ~;,~ ~ () 'bj 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



fi1uiun'h 

I. 
c~ ' ~ " C> n I.c l J I{ l c 

L \J 10~1 ;:-J LY:! 'j 8 \J fl I L HFl~f)J(fHU.lL 1J 1J L 1U111 ff~ ·J t:I Vl·I U rJ 1J 1J ;_;•J 

2 . l~~iFlA11~ri~8\JLA~8\l~ILUA~~~lru 
l. LA~ 8 \J rh l 1tFl~CYC~ rlflHL 'lJ 'lJ 1 1 'I! 'U ~\11 ~1 <if'H':\\ "J' 1ll bin ~J < Le a d -

l ag c i rc ui t) 

2 . 1 J ·:;ic; U 1 ITTlll 't'll 1 1~ l r1mJ:tJL '\J t'i1hfir111~ 1 ri@h U z;")1-: ~J~JL iJ ~ffl ~Jtj 
' C• wn ~ rn·Li 

"' 
3 . 1 \J;J ' ) ihITTl~J tll '[ ~ L n~ l vJ~1-IH~ ~ tn \lffn~fl~~ ,, rl ,1-:;JJ flrn'J 

'll'Jl~JJ1 fl1 0 . 3 3 

1 A~PJ Mll 1ftrl~(YCf1fl11 ~fl\! 
u~~\!~1~1~ u1nu~~~u 15 v 
vPJCl~z;i 1 ~~·l Fl'!.l 

' ' r.u l".' Cl 

l A 1v\!'It1JA1 rl :J.J (1 

vr.:i~u v~~ 1t:1~ tuv4 74 1 

I 
1 ,j f..'1 al 

1 • l<l ;;_n ,1 ';l'Hrn ~J~ 'u'Yl u 6 • I 
"' 

"' 

2 . f11wJm r 
0 

= 1 1 <2 piRC) = .. ... .... . .. . . 
3 . ir.~ lL'D 'L!..LLUN A 'IJ8\Ji:1TYi'll 2 ~ rlLL~ ,1 l 'LJ1Ll~~\Jfh~11 l' 1 Xcw1.1 ·)ru 

ll i'ltrn 'tl1HL 'Url B L 'U rlWl ,, 8r)ll'IJ 8 '11 ,, ~·11tlt>l1.1-J ~l 1V LL 'li1W 1\i'l A ·~1J ffrg

~1ru ~iu~11~~ 1A1v\!~11ThA L ~~\J1~~A11~rl f
0 

~1~~~ 7 ~fu 
'tll ,, l •ih 8 8 6'.!i/li.'1 l ~ ~ l A 'll<l -Jl ~tM.'l! r irn ~'J.l 41 flZ)1J1! ;i vfJ U El~n.! ~l '~l'I ~ ri rdi11 

, , I I 

4 • 'il "'.ili ~Tr11.h11 0 lL ,i 1~i \J ri11'l.H1J 01 ~' l .~.Jfi l ri~ u \l1\ 111ili1 b ~v ,1 ..-vu 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



'"'·hi:n:u 

\/'. ., 

1ov T-i c, 
"" 000 1µF 

'.i lGN l\L '"'-' 
GENERATOR 11, 

10 kl l 

C1 l I 0.001 µF 

-=- -=- -=-

i ll~ l] 6 . 1 U~G1\l1\l~ 7TIFl~~ \l tl1~1~ 
\I 

"lJ '-1 \l 'J ll ;i '";i = •••• ••• • • • • ••• I( Hz 
I I f/ I 

5 . llf iJ ffJ13Jf.'\<u ~ ll L A$58{)fll L1if.H cltl \I 'liY ~H iLJ HtL ~i:, f!h 1:H ~\! l 
" IJ 

H z ;nn f
0 

0 1 C» 
L llFl8~ '5 'l.11! 

c, 
0. 1 µF 

R, 
l kH 

-=-

- 15 v 
R, 

11Jfri '!J 6 • 2 LI, f1f1 ,1J \l ;17 b Fl~ 8 \l fh L 'bG'lifrWiJ.lfH'Yl~l ~l r) {! 
~ '7 .C\ ~ 0 ' 

L A'Ju\lfn L 'Ufl"''l!'Y'HULlmJL TU 'IJ 'HY~ 

c. . ~;, ;::i 1 1J ·-1'1· ~n:in llfi 1) 6 . 2 
" 

7 . 1H iJ R " ~ 11. ~·'11.'1! ' l m 1'Yl ,,_:_i rJ n'ti 'I 1 fl 1) 1m ·;;1 ;::1 ~{l ~rt.fl ~WJ ~H ,:i mi. 

B . :5111r.n1aJe1Fl 17.l ~l 011111~· 8 L 'fl~ rJ \l l·\Ol~1Yl a.i f.Ji l 1~} r -=- • •• •• •• • • 

1 

"' ""'l " ~1U1NA11~n ~ f - , . . •.. .. .. .. . . 

I~ cJ o ~ c.11 'l 
'lJmi 5 t4 ~-:.iu11q1~ !FJi::: "i 

" 
2 . 

3. L ll 9:i mJ L ll1.J'IJ~1Yl~J[J,~ iT11. ·rnt'l ~ifl'IJ ''s' tzi 1f.iLL ~ lfl l'l'J ,1ri1i•HJ ' l ·:J '1 d 

4 . 'th11. 1. 'lJiimrn iJ~1 ,1 wn~.1 f1 ·1w ,1 L A~rJ ,if'h L lli:;if1'fMC1J'HILl in i.1o/1 'lJ .. 2 I.... \ I 

V I i r. 

~ \l iflu 'l ~1~1r)1,j 'l c.) ~ \J ~~' L 1\-1'l1 'll ~&i'u \I L 1J 'fir.11!r:i'lln-;; cii~1u 'l -:i ·l ~~ii') 
\I \J I\ I\ 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



. " o en Cll _!:) 

L 'Wl.J 'll 1rn J v iN~I ~ -' ·~·hHJ fj"lJ 1 ti 

s. r.'h;i,H nl'J 11¥wn~J~'ll~H L A~v vn1 L f.\~1Ac11.cv. 1ru 'l ~J v:nhl 'll c . 2 
ti 

~ ~IN M1 r1 M1 'th1!;, 1-1~lv v L 'll~mwy, 1 "J1 ~rnri1 L ~ .,J ~ffu~1~Nrl~ ,f 
q • 

fl • [) ·1 ri rl 'IW 'YI U~I . R ~l"J m~ ~ 8A '1 'wl -fl11-' N ~ L \>'11l ~i urn ·1rn. 'tl 1 \I ~J ;_:1n;,, 1::: 3 • .• . 

:, 'l ,, 0 .-!:: ••••.•••••••• <ti \l, r.1·1) 'Uf1v1m7n LW'J •..•..•.••. < ~ 1' 1 ~.J'LJ u . ., 
6'l ~rn") ~ i.Hn 11-; llf1?1·u v \J 1 ~~C'l8&"1 

\I 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



I .J o 

L ~ ;:>1<h.11 \l \l 1' l rJiB ~-. 5 r L 1hu Yl1 r:J \l n · l l ll6l ~Ljl,'ll, ' Jm(;ll 1 Jm.1~ 1 ) I ~J 

' I f/ f ti I ~ d f.:l d 
~hn 5 L1l1i 2 v ; 3 LL 111 rnvir.:i •J lln ·Jm .1nmwnL 14~ 1 Lmm~1.l.1 'Hi 

cc • 
,::.: I ,.-:.. ~ cJ 'l 11 I' • .:. ~ ~ .1. )

1 J; 0 fl V 

~ 'll c-lmwn 1 1 ~ L W) ;\')') 'JJ ' ) E· ~l L dJPJ l 1 ~ L ff; l'IJ 1 5 J, 'W~'IJml'l 'H 

~h L fh1LJ -;; ~;J!Yl cH iJ 'J~-:;) ~.J I fl~iH lJ1.\ f.J rl l ~A11 ddl'Yl'H rJ ;.)fl i'l~ ~h1 ·/h '[ ~ . ' 
fl r1 ~J~'tn \l eJvfll il~mrn 'U~ \l L 1~:11 i~1u ~t.11 1 i'I L ti;i1n s 4'lmHfh tJ 

' ~ ri 0 , , 

il~n1raU~U L A~ 8 ~ ~~TI~1 LiiU 
• 

8rJ~7t) ~1~TmJ 2 "11 LL'-H 

lL ~ ~ \l;) 1!J liJfll 1JFl 3.J l 1 c;i L ~;i ' \ ~) 
• 

'l Cl t:l'/l NE 5 5 5 

Ii..' \.) tJ • 

~11 lWl'\J,Wi 1 ! I k o hm s 2 ~n 1 0 l< ei hm s 10 • !<o hm s tH!'l\'l~l' 2. 

~1 1~ L TI U~88~ L ~84 10 0 l< o hms l ~1 
~ d l ton L fl lll ·rn-:;i o . 0 1 u f' 

• 

5!i5 

0.01•F1 C 

' ·nJf1 '!J 7 . 1 LL ~~ I {) H;J';l ~}iflil~l 'l·d'm1 ~1 ri \) 
" 

• 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



198 

~ ~ ~ 
AJ'lll fl 'l'll ,1t)PJflITT1~~ L1J 'l! •••• • • • • • • • • • • • • • 

q 

I) 

A'l Wl11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



. 
~vl3HlUJ11'J 
' .. 

rl 'IU'U~Ul 

' 
1. LN 8~lfJ1,1 ';l'JL\J!N ~P.Jrl ~1.)<Pha se l ockl?d Joo p,Pl.L)l.Li'lt; .. 

' I l/ 

,~ \, L nmnTn1 "11! L ~u L A7r.Hr1ci1tJfll'j1-n 1mih < DPmod 1.1 J el..-. r) 1.~ 'U1J 

Q 
l ; 1·l L 01J 

' 
< P L L l' r e 8 r u. n n i n g fr e q 1 en i:; y ) , ci ' l 1~ rn ·;i ~ 1 ~· \I fl J 1 ~J f) < IJ J c k 

I 

' '-' '°" ran ge-) Uri~ tn1m "j ''.\l'Url'J1:JJ()(Ca p+, ure r an~e) 

I • f.I llV "1 ll ;rn 1.h ~ v ll 3 ~ 1 'U ?I rJ l fg1 r L tJ ,,.~ fl l 'tl Fl L Fl~, 1 LL rW 
I ' ' a ~ • 

~n 1!1l'J ·•) \J Fl; 1~J rn;i -i t',J 1 u 

2 . ~) tL ~~LL r)('l fl <if~ 1~1' 1m:r \) Fl 11 }I fi'lJ LJ \) ~ifllCQ lfU'l'l ') ,1 f.:lu fl ') ~·1 rJ ~) 'l ~I 

ff:i u1f1·u~J\l~1~.flllru'Y1 ,1L1.11 
I I 

3 . 
' Q CY 0 r.-l C-1 ~ CJ/ 

fl rl 1J,f)1'Hl1 \l. ') 1t 'LI';) \11~ LL ;_) ~!HJ ~fl1H ~! ~l 6HJF)') 1 mit•J1 \")(') ~ '1 "i~ l '!J ~ ' ,, ) 
" it ·..-

6 . T J ~ L ~hA111Fl:JJJl'U:lflHf\Wff) lll~'tll \l 88fl'l.Jf) \J G 5 5 I. ~1.\L ~1Wl'H 
~ 

I ..I \ ~ I 

1 • '!lou~~1 'I16i L ~1gri -:i 'U·A~H ~~ti1u•1r1,.101'n FJvfl'lJ " :. 5 5 6'18~ \J 
• 

8 • ci1 'U.f11';1 Si' iJfi rJ LL fl'l.Jrn 1 i1fi · ~ "·1raT u 1n~n 'HH•11 ilfl'U ~·r~.rQ ·irn'Yn ., 

L'ih 'lt!i 
9 . ~.J11m1 "J~ 'l.J l l.'1.h lfl1,.1 0n 1~d1~!1~1 i'l 'l \l ' l u·u ;:.i ,, ~rJ1W1 ~ .:Jrn -1~1r\k-i · 

1 

I t' '! ' 'ti ' .':IJ t '!..' I ~ 

1 . rJ 11m1 "i ';.)'!J';,) H t< t ::_; \l ii~rn ff) 1Wi00~ rnn11!l ·11! n 1 ·:nw; ,, 
1 I .( I I I t 

1 1. ;J(i) l ~~Jcil11.10n1i1 1lr1i1i:hrn'l.l~.i-i~11m·E1.:J ir1 ~10\i-1'11.1.l firm· il ~wt'l 
' 

1 irl #l?1id11 ~ L ~\ ·;iv ;Ji 111lr';1 'JJ 1>i~.1 1 •61 u 
I 2 . 

LL l~ ~ ,~ ;n £J 'h,J i.n n t-i lJ 9 v 

v~~~~1~~lA1J 2 ~IU~\l · 

~ F l ~l v \l 1l1 L 1l~~·f.!!!11.1 flL l ~ tJ 11 

" มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



200 

"' 'W LL 8 &'l LL P.:I ~ NE !:°• 6 5 

~I ) E>l 1 n rn u 1 1< o h 111 s 2 1J'i 1 4 • 7 Koh in s l ;j -) l w ~ 1m1i ;:_) r 1 ~~J 1, s 1 ~J' f 
v 

o lt ms l ff) 

+9 v 

c, 
1 ,,F 

~~~~~ATOR f R1 

(DO NOT 1 kO 
CON NECT "\.I 
UNTIL STEP 61 -:-

.------I 

I. 
' d 

Flu 'H';;)rHllldJ'Hl 'Yl 1]8 . l 
" 

2 . ' ' ~ht~ )fU.Wrl~ J fnn 11VrJflLl m 18;;,1-;i WIJl'.H'nlH iJ B . 1 
" 

8 . tl 1' 'U R 
T 

4 . 
, ... 

'I. ') 'J.J R 
T 

=. ' . . " ... ' . . 

s . 1Hi1 f{ 
T 

' °' tl'l 'UO 1'Hl'H 

G. tfoLY1~8\lfll L U&1~CQ()J,~1 nH ~rH 5 k Hz o . 5 vr - r dh ru. 

7 . 1Hm:n 1:wf1'1J 'J ,, L A~•)\) rh L 1'.1G1f.i1QCillra L ~fl 11 l l ~ y;,~ \) L flrJ'tll \) ;;J P.Jfl 

1w \l~Llv~LL ;;_)iN~'l.Jl 4 ;i \l'U 'Vi t1 1 t1A')'1:1Ji%11-W1i~'l.Ju \l Xrl(fl! l ill'tn \l l ·ii ·di'l.J 

n1\l;;_1;_in 
I t 

8 . ~1~~Fl,\lA11:JJ~a\l~~ U ~H~1~~1FlVUi.J1~1 ~ 
q " q q 1 "' 

k Hz ~ \l L m1 '1i> 1 fi1;g1v L i.l~rJ 1~fn ljJf1n ~1 n ~·m11,1 'l Jl~n f 
t-1 A :~ 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



201 

. . . . . . . . f 
MIN 

- ••• •• ' ' ••• fl •• 

ci 1 'Utll'I~ll 

9 . 0h 1nru.F1r1 ~-irn~i &"1n11r]"·1n 1t 'lJ 8 ·n -.'.l~1n1 ~Hff1 ·1 ~ .1 1;fi ., r-h 11.'l i.\n 11 
.. 

"' 'tlfilti'Jf0-.'.)'U, f C UT Or F ::: ' ''' ''' ' •' ' •'' •'' 

I I 
C,J C'J 0 I IU t/ 0 I •' 

l 0 . 1EiWl11lJrl ~l 'i M l Llti'll '. ~n ~WlJ C) "tJ 1 1rn 1 1 ·~1J LL ~ 1 fl "I1.11£1LCJ 11\fl ., 'J 'il1J 
~ I "' 

l ~}L(J i~ B == r 
C M .A. X 

- f 
M IN 

-- t t • I t I I I t I t II • • t I 

BC = • •••••••••• ' ' •• 

rn -3vvnu1rn L mh 5lJ 
t ?. • u Ll1A1 1~1ri~'l!llliru.rn \J L 111 
L 8~Lg~'lJ1 7 ru~ L ~U~~1\J11 
1 • 

I d 0 J' ~ 1 '1 !i 9 v G ':l J/ 

2 · tJ 11.l. A 11 ~J fl ;;J ~ "J t: 'lJ ;J WH 'il ';J U L 1} 1!L rn L 1 'u rn L 'l-111."1 r;i \l ·~n fl 'lJ P) :l.J i-1 
\ l 

3 . L nrlfJ c.18 ~1 " 'h r"i'lJrn1c;iF1A1 c €i)r.:i~1'1mT:1~! 'l.J'lJ r. 1 \Jl" 1 
. F 

. I I f ~ I 

4. ;i \J u~ u1 r:H•1 -n~. 1 ~1~ . 1i:i1.i.~ 'rn~ -h \JA11~1o'Yl 1" L ·u 1 L Ll rimd'i1d ·w L fr:;i 
I 

rn -:i •Jvnfi·111 1 
I ~ I c', I I .J 

5 • ·;i ,1Fl '11L1nLWi i L 'l.J~mt ;;_) 1Jn5mfi~ 1 L 1l uti ;\1 rh ~1,~·\PIJ 1 ~J ~~I N'i l ~ L 111L 
q 

50 l(Jl z 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



202 

Fl 'lll 'U~1I1 

1 • 

' ~u~nL~~u <Re laxa t i o n osc illa tor> 
I I 

2 . l 1l,;)'1n1-11 'l~Jr\ 'tn "vvn '[ fi1CJ 1l1t1.lnru 

l. 

2 . 

L fl~•J ,ir) -1 L u~1~fll'Y. 1 nt5f u~n L '0'*1!~ L ~nri~·ryr1rrnnn ,F0r:i n 3 ·11 11,r;-1 

']jA ~·cuonon~6'1~1rrn fi B 
q ... ... 

I 

TI B 
2 

I al 
3 . ~~ urn1 1u11h~fo L ~PJtJ ll E 

.... .... \I 

I I J 
fl1'J' l '1~ i'lfil~lrllfl! 1 1U PJ 811 ~l E ".;J11'th 1 ~AYl .~J r) •lJ -::1 vfSiy,q1,1m L 1l ~l i'Jl\ 

Ll 'tl th'.l NFl~ \J r-n1J.di'lJPJ" L fl ~"tHn1L1lm'fr~ry1m'll"J ~lnm'l~!;i 1n 

f = 1/(R )( C ) 
c: F.: 

rl1~n 1mi' ~1 mn un1£J1 i~ ~n ;iri u (\)~A 1 ':.Jfii L ~ ~J11'1 r 1'l!.Wlfl11t n 
~ ~ 

~~~~v011~rl ~ij,'JLA ~PJ,')~1 LU~~~~1ru~~1LiA11~rl~1~~~" 1~ ITT~l'l 

U~~\J~1E1~ +12 V l1~L~~A\J~ 
rJv~~~li'l;;:ilA 1J 

a ' OI 0 
CJ L ~n LU 81 2 N2646 ~ ~8 LU~~unu 
'! 

~·h~hmr·rn l 00 ohins 2 e)1 l 0 V. ohms 22 V. o hm s 4. 7 Yo h1ns 

8~1 \! ~H5l~'J 

~l 'H fim.hi 1~ ;i O. l 1JF 0.2 itF 0 . 05 uF 8~1v~dh 

I 

1 • f;l81.:i ·~19'n~J~1m i.J g . 1 
'! 

1 •inJ1N~it1 l f) r)'{ 1'f'j VF.: I v 
0 2 

'l]g • I 

:3. 'l·li~LAUWi'.1'1~8 Ull~H~~'fi E, Bl, B
2 

4 • -r1vi·n l ~rucnn1 '1'J 6'l L ~;i u ~ 1 ~", L rw1t:J ~1&1 - tJ ;;::Jt<l 'tJ cH ~rnrnru \I ... _,_, .. ... 

I ' 

5 . l'l') 1nrn. 'l.] , t:: ~Jlfllf-n 1 ~J r i 'IJ 8 \l l Fl 1 tH ll 1 L Ufil i\'111.'1! ")(IL q '1nF
1

l I RE ' c r: 

u~1fiu~na\l1u~111"~ 'l.]g, 1 
t...• ,:J ,J i.· ~..... a' i; ' 

6 • 1 Fl ff)') .~m rJ E 6111.l ~ l \011) ~ 1 n f = I I T L ~fo T L 'D 'I.I. L J Wl 
' "" 'IJrJ" 6;infl-NU 

\J 

• 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



7 . 

L] g . 1 

II 

R = E 

10kfl 

R = 
' HJ'o n 

d ' i 
~ 'lJ,;irJ1!0n•~ 'll fl 'HlL RE 

V D f, 
lL ~ ')'t)I n ·1LJY] \") ~8 ~'ll 1.\ 

VE = -

Va, = -

Ve 2 = --

--------V p-p 

--------V p-p 

., 
5 I. L e;) ~ 6 •J ··) 

RE Ce 
I ~ 1/ RECE hertz 

(k!l) (µF) Calculated Measured 

10 0.1 

22 0.1 

4.7 0.1 

10 0.2 

10 0.05 

' ~ 11 1~~ L]g , 1 u ~8 a ~8~~~1nn17n~ ~~ ~ 
" 

~ -3 L f1>Jr'i 'l N -l 1l 11-dv -l 'h ~ 'l 'll'~l fiA 11 :1.1cmil r.> " .. 
1 • ~J~ i'~ ........ . . . 8ci ~ B 

2 \I 

2 . ·-· .i ' r.J 'W'frl · •••.• • .•. rJtl 't i B 
" 

3 . 
~ Co- ~ ' ~ ~1 \ 71.l . "" 'J1JAiN1.\ \ llN b @I '\\ l't E . . . . 

\I II 

v ' 6 " ' ,, 
"" -~! • 

,,., 
f.llfll R 'I-Vi;;-) c L 1.J ~.1 'LJ 'I~ fl 'J l~Jn~~ fq P),1 . 

r: E 
4 . 

' " ' 
v 

R ~· c .'°':I 

rnA"i ~~ ') rJ r..lE>l tH ff.) I ~HJ ;;;i ~ lfl ;;:i,i • 
E <. 5 . 

203 

. . . . 
. มห

าวิท
ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



I) ,, 

ffl u. 1un.n 

1 • 

( P UT R e J 8 x a t i C> n o •; c i 1 1 a. t. o r ) 

L~Al't1\011h1n{.]1"1~rn?1 cX 'Ji;'i1mnu R l u~rn i{
2 

':il1tn- ~H ~ ~•Jnl~.v 
'l V .=-1 V V I t,..' !i 1 

Fl v L~;;J'1~nu v u~1 L n1nu 63 . 2% ~0 v ~ - v < Lu UA1 
G 0 CC 

' IJ . tl .'ti Cll N Cl 

'll t.hi v p) \fn1?nmn1t R ... 1l~\9lt:l v~1A1~nnHt:ir1;i~n1'1-rnf.m 'H:LL~ 

6 I ' I d, C• ~ 0 

li~1n~1n1~u;~~ L M~81<H o l di n g c urrent> L~~~8TI~1.J1 U 
'U 

M~ v:W ~ l');i~ 1 ~jfi(;1 n1 Ith ,111l~h1,n ~ 1'g~ n -1 l i-rl,J L r1mn 'J' 1') ·1L 1J.G1 ~CUl1J ·1m ,, .... ,. 
J 6 f f 

R "~~ c L~U81Jn 1m~~1MUAA1 1~~~1 n~~i 
/\ ... q . 'II 

f = 1/<H.· Y C) ... . " 

' ' 'lJ '1 t;} d ll~~\lQl~ \ + 12 V ~ 1i L8~A1'n 

PJv tliB~ lriNTA'JJ 
0 0 ~ C:..D. ' 
\0 1 ;1@)PJ"1~li'l \9l ~I L rltl'J 

6 
~8n LUvJ 2 N6027 

" ... !J 

i;11~11urn'U 1 00 ohm s 5. G I< ohms 6 . R k'o.hms 'I 7 l(r ilnns l 00 

!<ohms 2.2.0 k'ohms ;;) ~Jl\l~l~ ~h 

+ Vee= 12V 

.A G 
t----1--. ,....~._--o 

c~ . 

0.01 µF AK s 

IOOH 

' 

K R, = 

6.a kn 

VA = -

V G= -

VK= --

·nlo/1 1J 1 o. t L L.Nl'h'l1 .J '~1 1J1id' m1fi1tir-" 
" 

I 

1. tit•.:i1w~rrn1.'.IJ "Y'Lln 1]10 . l 
" 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



RA CA I = 1/RAC11 (Hzl 

(kf!) fµFl Calcu lated Measured 

100 0.01 

100 0. 1 

100 0.02 

47 0.01 

220 0.01 

I 

@)TJ1 \lll iJ 1 0 . J 1,L ~~h'l-il~J~J ;:;)-;)1 nn1'Hl~l i'lt! {j 
'll 

o ,d di o Cl r I I t r en i;-l 
5 . fllW:l ru~rYl~Jfl'U~l \J L A'J'-1 \Jf\1 L ~1 ~16~ rnru 1rn-;,1 n M1'J U~ 'J 1 J1!l'1fltl \I ,~ ... .... 'J 

I 

vn 'J ··1 0 r\ 'l.J 1 o . 1 
I I I 

6 . 1·~ff) 1 ~riri A f\1 rrn~ ~ia~ "I~~ "TA 1Hi uifir1~/l1iITT111 \J tl tl 1 o . 1 

7. 
" ,, 

·S1 •ii·u 5 HfW 6 

~\IL ~11r-'l1~\I 'l11~u \Ii 1 '1 l ~1~fl1 'UH1n~iu \I 
l • 

2 . 

3 . 

4 • 

s . 

• 
U i . o I 

1~ ~"1 • ••••••••• • • • • vfl fi L flfl 
' t:.1 .4 I \J d #":'• 

l~i'lii'l . • ••••••••• •• 81.J 'tl LL\411 YlG"l 
" ~ ~ d ~ ~ a ~ ~ 

"J 'll f l 6nd ') N L lW:.;l'tl Ll r) l Ut4'1 'lJ ;:h1'W 7J'Yll 1h 'j 1J ..•.•.•.. • . •.•.• 
'11 'U '1 

' " ' 
L ~,i1 'i/J1!A'J l~Jfl ';;,\ Y, · • • • • · • · • · • • · • • • 

I 
C• 

~~.;;) \J fl11~Jfl ':ill:. •• • ••.••.•.• •.•.. 

205 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



207 

SEMICONDUCTOR OUTLINE DIAGRAMS 

'1•·28 Stud 

28-01 

G =fT 
"' l~'( "° l•OU 
"' -, - - - I __J 

' .- ·: ''° 
·'."" 0 - 7""f 

34 

I ·1· . • ... , tu,. 0111 CAU 10 

I I U l>Cl l - l,fi( tr;ffl'f lii( iill • 

·Ll A , .. , ... , ... , .. ;1·1·1 I ~ I 110 • ot 
-- - - - Ill - - - I M 

• . - I ' Ill . I • 

I l . . . I ~~ :'!~~ ::: - ·~ 
60 

87L 

CASE 1449 -05 

175-03 

M2 _,/'(3l O"'" 

~'dt:P 
I ' Y, "' ~~"~ 'J.129 

.Y-,; "~ ISOLATED 
SlUD 

l/•· 28 Stud l1ol1ted 

W
. 

_ )_ ., .. ,..,, - ,-111s:· . 
·-0-· 

29 

35 

70 

109· 03 

1440-04 

~;::i~ . ,~~!.: --
- -.:· . it;T~ 

, ... .... + •. 
-:. ·:..~::~ ... . ..:::.:..1 ·•···• .. 

r ·- I 
••• · · $ - I 179· 01 

"" ' -· 

CASE 17-02 

-j ·""'r-,. . 1• '" ""' (7":i l• _L ... 

yW'( "'ID ,.<... /-- !j- T 
1111 .,,. 

' '" 11'1 

...L: ... i 

77. 04 

30 •• 

35A 

M17 

l G 

1 

Ml2 

117A-01 

CASE 145A·09 

179-02 

~"=~i .. , __ ij " I. 
u u u . ··-
0 D 0 " ; " 

.. n .. 
.~ 

31 

22A-01 

L .uEJ 
T ~ .. -j 

\~· ~:.-:; ''." .. . .. .. . "r·-

1
1- . -- ~l l II :;,::.:.; , 

' I \ .. , I 1-- ;1: /!1·'-1 
~· 0 "' .... I · " ' 
I 1.. •I• I I \;J ~.-'~ l L .'.:'. ~j ,::: .. -· .. ... 

37 

I ' ~ ~ ~; ~ ... ~.: .~: ·r;, ' I ~- · 1-
- I - "\~ n • •o .V/ I n ••tt 

,. .. ., _ ,.,.,, ··•··•· 
I, •t1 . ;;•;~I J 

; ; : ::..~. . L ~ ..'. ...... ~ 
...... ••nf!• '~ j:___ . ~ ·ti ,, _. ,. 

66 

~ - ·~ · · · t .... _ r · ~ ·· · 1 
r~j 1 i=~--{ l--J- ...... - l f _ _J

1 \ ~. , ... ... 
--- \ • •et 

\ . ' "' """ ..... 
119 

CASE 145A· 10 

CASE 182 
10 ·27611C 

~ - L""d 10 -92 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



2ua 

/ 
194 

,/ 

~· CASE226 
Mini ·L 

/ 
/•> 1-318/ 

SO 
309A-02 

Q ~ 

) 

\-~ \" _ ... -.- ../ 

CASE 318-01 

~11 : . . : .. rnL 
r~~ 1 · . iu_j::_ I 
I .•. i· ·r . T 

·~ t'L-V 1 .. ;. i I·· .: I 
I . , .. . 

.•. i-~ .. .. .... CASE "A" 

UNt 'JA I-

-I 1-
~_,.---;1Fii51----

' ~u"/JI 
M Ail lllA 

C- 16 

/ ' 

194-04 

<: ·· ., r"? 
' ) , 

/ f(f'\ 
CASE 244 -04 

~-~> I" 
sa~ 

309A-03 

:::-:" 
CASE 311-01 
IMACAO-X) 

~ 
CASE 211-07 

~ 
CASE 249-05 

~ 

302-01 

' ......... 
311-01 

Jj I ' CASE 

' 854-07 
(Mel•I Peck11gel 

UM"" -~I - !!!•• •• ii~ 

0 
. u ..... 

c 

~ 
CASE 211-08 
CASE 211-11 

JC/! ~ 

• 1/ 4·28UNF 2 A. 

CASE 283, -03, -04 

x . 

CASE 303-01 

0 .6 " 

~ >-::/ O• " 

~15 312-02 

---GD_~--- OU!ioUOI A 

I I --
01M> ~.,,. 

C15 มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



209 

---------~---------~--------- -- -

'· ,,, .,. W- ...... 
D0-8 

G 

P800 

G~ 110 411 

_L 
I 5 MIN 

D0-4 

_ L 0 0140 

90 • • ,---11..f1L 

D0-15 

~~=~ .. 
~MZ 

Pren Fii 

·-- -------j-----D_0_-2_1 _____ ----· __ D_0 -2~_A _ _ ~ 

1 .... :rn.•i_1 

ij~1~Pi' 
IM .... 1.U( 

I IU.111 
_L I ....... 

K 

Power Tab 

T0-3 
Power 
FET 

F 

M 

o;~·:,• • 

t , O Y• 1 

l ~J J)l, r;; 
MO .... 1(1••• ,_ j I J·U I 

Fnat Pok I j ''j 
l1ola1ed ' 111 1 ----- ____________ , 

1,;- -1 1-- - i 0 
.• ,,. ~ .. . ~ ~ · ~.::1 ~ ~:· .. 

P98 
L , .. , ........ ... . ~ .. ~; 

,~;~_ 
·~- Tl, T2 

110 151 101 

-, T0-1 T0-3/S/AL T0-3 8-Lead 
'----------'----------~-----------~~--------~ 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



21iO· 

I 
I 
I 
I 

lll 

~ 
T0-5 

10:\ 
~ 

Me1al Can T0-5 SCA 

T0-5 SCR 

~- .. ·-
\L .. -•l •tOfO C•Mt 

T0-5-8L 

r•m1@ a tr"·-~® 
1rr( ~'==:~-' ~ :~;,;~' ~rll\\~: 
~ "" T0-5-1_D_L ___ -1-___ _ T_0_-5_-1_2L __ 

1 
____ _;;l __ ... _-> __ T_0_-1_8 _

1 
____ T_0_-3_;__8 __ ---J 

lll ....... ...... 

~ @ 
I .. 
l•·~n: r 
"-I I j __ _1I1 

.. ~~.r-.... tOSti:J t :)OJO 

JA.A.1. ACHOSS f l A IS~ll 193J -

11• ltklNf 2A. MAX . ••u = 
i-@ OMI .... .... . 
~ 

T0-52 

T0-39 T0-48 T0-48A1 '7_ = .,._-::;:... T0-48 
1------ -,--1-~~~~--t-~~~~~-1--~~-=r----l 

{), ,,<?' J~·~·~{~~- ;~ 
,,,.. I. IMlllU I ~j" -_t::-L T0-65 

1. &A. Sf J~ ~ 
l . COUlCIOI l.. . 

1111 _ '}, .. _ .. 
T0-52-2L 

_.;:: _r:)~~~ .... 
O. l •l.I ' O•••• I 
""' "'". - I 

·~· ·· ~" 
T0-71 T0-72 T0-78 T0-92, 

--- -- · -- --- - --- ------ -------- 1--------- 1--- ----- 1 

j . (2) , -C{QHNNEL O 
DIAC ~J ' G 

T0·92 ~ '\ , 

0 
__ T'!:~-·--S _ 

.!'f'\. // (2) 
@@ T0-98 DIAC 

T0 -98 T0-93 

T0-94 

j 
T0-98-3 

SBS 

•• 1 • • · · l~ U< 

:··.:"; ....... ::~ · : .. f_ ' 't~:l'l 
o1 ':1' .,. · ~ ... . ..... '., . \1111\11 I 
fl 1. ::; ; :~ . JJJJJ Jll '-:;:·· ·i.····!··r .... 
'i ' .!.'··;: ~.'=~·:.::-:.:'::"::":' 

- -- -------- - - - ------ -- - ---- 1--- ------1-- ----------t 

_ ! .~. r:;.-~·~ r ·n M' • 

i.(j [T1;, ~:;J:i 
~-~ T0-106 T0-99-BL, -7L, -BL T0-100 

~---
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.,,.4 
11 &91 

T0-108 

MAii l<l ' llO !i:" 'lAI S 

1-12UNF ·2A 

, /~,0 T0-152 

2 ~ PIN 1. EMI rTER 
J 2 BASE 

3 COLLECTOR 
(COllEC IOn_ CONNECIEO ro !ADI 

,..,....-........_ PIN 1 EMITlEA 

~ 7. ~ ~~~~ECTOR 
4 COUEC l OR 

• , T0-202 (Cont'd) 
PIN~ BASE PIN 1. GA IE 

2 COl.LF.ClOR 2. OMIN 
3 EM111En 3. SOURCE 
• COLLEClOA 4 . CRAIN 

;;;;l/,P,.., 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR T0-218 

2111( . 

T0-118 

( l f ,11 

;;;;I/~, ' ""' 
T0-218AC 

1. onAlli 
J. SOUllCE 
4. ORl\IN 

·;+~~~ 1Jf ~ ·=· ~· ~ ~ .• ~ •. _ I.H [_ ~::: :J-o /: A~ 
'j'J~l, , , ', .-~. ; . PIN !: ~~~~N !. :__ ,., ~ 

~ T0-220 3 J . SOURCE UUI "~~.~~~~~·· Du•I Diode 
1-~~~~~~~~~~-t-~-T_o_-_2_2o_A_B~~-4-._o_nA_l _N _.-l-~~~-'-'0_1_10~A8~1~~~~~-~~--'.T~0~-22_0_A_B~~~ 

T0-220AC 
70 :" 
1n eo1 

10,ee Ml\JC 

~'~ ' ~"'''•J&51 
....--- , .. , IO-Z40A 

1N5300 SerlH 

l ... , ~ T0-22~! T0·236M 
T0·236AB 

Pinou1· 
t ease 
2 · EmillN 

J .Colle c101 
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OUTLINE DIAGRAMS FOR OPTO ELECTRONIC DEVICES 

t .... J ' 
i ii0 - 1 

-,--~, ...... """""' 
t u t 
i iii CU =-UH 

~- ,_.. 

4A 

~ - ~~ - - + - IOOOMIN - ; 

,--~'"""' 12 11J 
ii iQ DlA °""ODE ..... _.__ "''"""' D IO(N l 1FIC11.hON a a 

118 

~p~~-, ~ 
II II t ~r;=j, 

0 0 55GE ~ 

f l•l l w111 

210-01 

.~ 
' 

354A 

A c 1t.itl Sue • 
S•v• 1· 

f110 1 C•ltlllde 
2 Colectu. 
J ....... 
4 ff"'"., 

-,-
'''' - -c.11i 

'"' 

, IHI IWllll l 

263 

I . (OUl( IQe 
I . ... M 

Pin 1. Anode 

~ 
2. Cathode 
3. NC 
4. Emitter 
5. Collector 
6. Base 

730A-01 

Actual Siu 

Clea r Pl•11lc 

173-01 

Actual Size Styla I : 

l! 
- Pin I. Cathode 

2. Anode 
Plastic Style 2: 

Pin I. Emlner 
2. Collector 

349-01 

•' - 1 
"" L - ,-... I ~. 

ICllhO• I 1 : ::: :.~·~ ~ ·-i ····-
·~·· ·- CLA 

~
n-

·m i """1. 
_j•O 

.. oil-.. ~~ 

!.J.· -~-- · [J ' . 
! ' •• 
' ' ' ' !t- -- ,. 

4N 

) .4l! .26 

35C 

UDMP I ·A,,, 
""''"' ~=!"gr. LIDH<• @I I , 

I I .' '<"' B'..;;1 . . . I 
j\. ,, -¥.\ 

.LL.:'\.,! 

54AGE 
.. ~llloCIDC 
IC O ..... C l lll 
fOUI O 

I 
' 354 

Sryto " 
hi 1. Cel'iodl 

2. eoo..... 
3. Aoodo 
4. En.._ 

------.. ------ ------ - - ---1--- - - - ---t---------I 

-·~ -·~ t"" •U ..... , ... II ) 

.INIMi • LW·- + Uf' I _., _ 

'"""''' - .soo - """"' -, I 

l-H-;lG ;;i; l n) 1f L:.11 .L +l ,:.J.r 
· ,- \ -• .-=r1 ;;: 1.;.::;;_i I ' 1-11 
I 1 ~ LL ,] L L ... J -~ J L 

Cll-300 :!...~.r.:::t:·;~~ ~ CLl-800 CLM-5 

. ' . 
" t ~L 

~ ~ - ;J 

·- t - C.llClOI 

: - .. .c_ 

CLM-8 : - ~IUl.ll l ~ ~~·~ ~.: 
- ----------- --------'---------~-------

:\-"' ...... 
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DIODES & ST ABISTORS 

@MOTOR~LA GENERAL 
INSfl~UMENf • • 

VARO II~!Rj 
Alt iliodc1 11nd iric llf'e•!I suppHed hom ff,.clro Sonic stock wlfl be ol one ol llW? 
t0 11owh l\J 111011\•fnclu1p19: Ge1101nl Electr lr.. Oonnrnl l11slrur11cnl, Vnro. ln1 01nn!lrn1ol 
nrclllle1 . Of MolornlA We wilt norn1ofly mnke shlnme11I withoul rele•rnce lo rhe 
mrmulncluror . Sliould n c;oeclllc ma11ul:1chner hf! 1equesled. or ltem!J olhf?f lhnn 
llst,.ct. we resr1vp '"" rluh1 lo e•lend dellw•1y dAles Rnd modily ptlc:es. Such 0tde1s 
wlll not be sublec l lo modilk;Alk:m or c11nceflAllon. 

C l?F' 

SILICON MICROWAVE MIXER DIODES 
____;~ - ·- -------- --1yp,. ,,.,, Powt-1 Convn1slOl'1 Nftl P1ic:11tf11ch 
Nutnl>er _J!!9JM11z) Lovet (1111"1_ Lo55hJO) Cose 1-99 ·- - --
1H218 J 060 20 65 PJ "-" 11111WE J060 20 65 PJ 14.:14 
1HllC J060 20 55 PJ '-'' 1N21CA J060 20 5.5 PJ U4 
1N2 1E JOGO I 0 - PJ .. , 
1H2 1ER J060 I 0 - PJ 10.H 
~~~ !~ -,___]_OQQ 1.0 - PJ 2 ~~~ 
111130 9315 I 0 65 PJ 4-15 
111 13C 9315 10 60 - '-°' 1H2JCR 9315 I 0 60 PJ UI 

"IH2 JE 9Jl5 I 0 - PJ ,._,, 
1HIJEP 9J15 I 0 - PJ 11.J1 
111 23F 9Jl5 10 - PJ 21.32 
1H1JFn 9315 I 0 - PJ :rt .25 
1H2J O 9J75 1.0 - PJ Jt .H 

SILICON LOW LEAKAGE DIODES - 200 mA @25 "C ----- .--- ·------ --- -
1Yfl" PJW Ma1dmu111 lleve1se ftVolls J~~'£!_§!£!~-
~~'l~C~- Volls Cu11enl Reve1se Cose 1-99 100·990 
1H459A JO 2511/\ 25 .-:ii- - -,_ .. ,,...,,. 10 25nA 60 un ... 
1H4SIA 150 25nA 125 00· 7 UJ .17 
1N•SI A '00 2SnA 115 UJ .18 
111028 36 25nA JO 1.0t .n 
tN '1U9 60 25nA 60 1.01 .n 
1N41S8 200 25nA 115 1.0I .72 

SILICON SIGNAL/SWITCHIN""'G'-"D'-'l-r-O-"'D-=E-=S~-~--
1 vp; -- rnv VtM;;;- ii" -c;;('tov wrfa£nctL 
~_u•_•·.t~e1 _lYl _ tV n~ __ (f?.!L_ Case 1-99 100-999 
1Nll4 100 I 10 4 (iQ:j5 TJ7 - , .ZT 
1Hll4A 100 I 20 4 D0-J5 .37 .21 
111tl4U 100 1 100 4 DO-J5 .37 .21 
1Htlt8 100 I JO 2 DO-JS .U .54 
1113""4 _!~ - I 10 2 4 00-7 .11 .11 
iH4i4i 100 -,-- lo 4 - ,-- DO-~ -:;;- . Ii 
1114150 50 62 '0 2 5 6 00-J 5 .JI .11 
11141!1 15 I 50 2 2 D0-J5 .JI . ti 
1N415J • o 88 20 2 2 oo-J5 .M .4J 
1N•151 15 88 .?£ _ 2 2 D0-35 .M .43 ;;;; isi Jo 1 e - 100 --- 25___ 00.35 - rn --.1-, 
1114151 JO 2 I 100 '0 00-J5 1.ll 1.0I 
1111305 15 8so 100 2 oo-35 .M .n 
1H4441 100 I 20 2 00-35 .)4 .25 
11144411 100 I 100 • D0-J5 .JI .11 
iii4i0i - --95- 1 1 250 2 5 4 oo-35 .4i" .JI 
!~!_ool 85 I . I 400 4 10 D0-J5 2.17 1.41 
c , ,fl~ 

G-E STABISTQ_!!_DJ_c;>D_E_S~--
l y,,. ro-wn•d VollAt14' 

~!:!'.!.1!>y_1 _ 
810597 
118511 
818591 

tt.J..2!1~~--- __ C.!15o _ 
I 46 t IOY. 
2 20 I 5y, IJt IH 
2 01 .si• 

C· l11S'! 

FIELD-EFFECT CURRENT REGULATOR DIODES 
Uoml111tl Mi11l111vm Mhllrnvm fA;')•lt ot.1111 ,.~ , P1lce E11ch 

lype ne,r•'al04 Oy1111mtc ti<11,,,, l h1111 111y ------

Nv11!.~-~~°-!L ~~~~~!'~~~11!...._ _J. ~ - __!QO_:lJ~~ 
IH52U 0 22 25 0 2 15 I 00 tl .Jl 11. '5 
1HSlH 024 190 2J5 1 00 J .'JT 7.11 
1H5215 0 27 14 0 I 95 I 00 417 HI 
1H52H 0 JO 9 0 I 60 I 00 4.42 J.!11 

~~~~!~ -~ l~- __ 8 ~-- - - ' ~~-- - ! ~- - ~ · !~ - __ ! · ~! 
1115291 0 J9 4 10 I 00 I UO 4 •2 J !II 
1N5219 0 43 3 30 0 010 I 05 4 Ir J .11 
1H52t0 0 47 2 70 0 150 I 05 1.11 1 !II 
1H5211 0 56 I 90 0 560 I 10 J .lt 2.11 
!1:! ~~!~ -~~----2.1!_ i---2~.'.£-__ 1.1J __ - ?~-~! 
1H52U 0 68 I JS 0 • OO I 15 l OI J.55 
IH52M 0 75 I 15 0 JJ5 I 20 J .OI J 55 
1H5295 0 82 I 00 0 290 I 25 JOI 2.55 
1H52tt 0 9 I 0 860 0 240 I 29 l.OI 2 55 
!':!!~!! _ ____!J!2 ___ o ~Q<l_ __ 0 _2Q~ __ 1 ~~- _ !·!.! --'~ 
1H5211 I 10 0100 0 180 140 JOI 255 
1H5Jtl I 20 0 640 0 155 I <5 JOI 255 
tH5JOO I 30 0 500 0 135 I 50 JOI 2 55 
1H5l01 I 40 0 540 0 11 5 I 55 J.:rt 2 ti 
!!'~~! - __ l~'!_ __ '!_~Q__Q!~5 ____ 1 ,~Q- -2"! . _ _ !!! 
1H5JOJ I 60 0 415 0 092 I 65 J.OI 2.55 
1H5304 I 80 0 420 0 01< I 15 l OI 2 55 
1H5J05 2.00 0 J95 0 061 I 85 I .II l .!11 
1H5JOI 2 20 0 JI U 0 052 I 95 J .lt 2 H 
!1:!~~~~~- --0-~~L_ __ OQ~~-- -~f!Q- - ~ · "!_._!·!! 
1115JOI 2 10 0 320 0 035 2 15 JOI 2 55 
IH5JOI 3 00 0 JOO 0 0 29 2 25 JOI J.55 
1115310 J JO 0 280 0 024 2 JS J OI 2 55 
1N5J 11 3 GO 0 265 0 O:?O 2 50 4 4J J 90 
1H5J1J • J 90 0 255 0011 2 GO 4.0 390 
1H5JIJ '30 0 245 0014 2 15 UI 110 
1H5J14 • .10 0 235 0.012 2 .90 7.11 1..51 

C- 118' 

GERMANIUM SIGNAL DIODES 
1~ rn• ~d 
~~f!~l!_c!.._ 0eSC.!_lp.11o_1_1 --~S- ~~n_I 
1HJ4A C1""1"'el l'ur1-or.1t 60 !>11•1\ 
1HIO Video Ueleclrn 40 J/4111\ 
1Hl1A Vlder) Onloc!Of 23 IOO"A 

1;~~~ -~~,l~~~ode - -~- ~g~; 
1H211 VidefJOfo lr>f: IOI 60 1WmA. 
1N270 IHgh Vol1BQ!I 100 2001111\ 
1H211 High vott,..ne 120 1001111\ 
1H541 AM/rY ()f>lecloi JO I0111A 
1Nlll I llgh Vollf'IOll 90 51nA 
1N213 Video Oelcc lOf 25 200mf\ 

""rwd _!~~~~'--
Volls Case 1.99 100 999 

--,-- -- -i ,,- --~, 
50 .JJ . 11 

;>s oo- 1 .n . ,, 
I .21 .21 

~--- ---~~- ---· ' ! 
I 
I 

' '' I 
I 

.37 .'l1 

00-1 .31 .'l1 
.37 .Jr 
.44 .u 
.50 ·" 

_._ __ J __ .J=./ _._ __ .11 
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MOTOROLA 

TUNING DIODES 
lwrwig ()lodes tvo11aue·va1iabte ·capacl1ance diodesl e1e used as lhe vaJMlbte 
lletNnl of 1clfcuil10 chanytt (CH lune) Its resonant lrequeocy. 

FM RADIO AND TV HYPER-ABRUPT TUNING DIODES 

Yu WOik ngVollt 32 V 

Cr;,3V Cap. a 
Hom Capd(...ilence Aa1lo IP .OV 

0-. pf J ·JOV 100MHl Ne1 P1 k:e Each - Mon I Max M'n. Mio. Case 1-9!!.

1

. 100-99! - 26 

I 
32 50 280 226 lt .03 I .74 

llY1040" 34 39 25 100 10·92 .II .12 
11Yt04" 31 42 25 100 10·92 1.03 .n 
• UoJt;olUN(: Dull 

AM TUNING DIODES 
~: eleclloolc luulny ul AM 1a<Jios , 1eceiv .. s and ye,... al AM l1equency Coo11 ol. 

er a 
r.- lH11lo 11I Ca1·t1citanca w I OV 

Col v1un1n Cupndl.mc• Aalio., Vf l.OMlll Nel P16ce Each 

!!'!___ Min f---.P.f Min . VoUs Min. 1·99 >-!.!>Q:!!e 
llYAMtOI 

_ 1_5_ 
460 12 

I 
1·9 150 lt .14 I .IO 

MVUllOI 12 500 15 1-8 150 t . t4 .IO 
llY&Mttl 18 500 15 I · 15 150 t . t4 .IO 
lh'&MIH 28 500 15 1·25 150 t .14 .IO ,.,,. 

GENERAL PURPOSE - ABRUPT JUNCTION TUNING 
DIOQES --er 

Nom Cap 
pf Cap 0 

'"I .. 1 0~. -. n .11 k> •• 4 ov Case Nol Pfk;e Each ,..,,b9f V1 - 4 llV 2 20V 50Mlll ~~99] 100·999 f • 1 OMll l Min M ... 

!il~!i_Q MiitA . Wotk ~l9 VoOs 20V 
MYttJO 68 20 JOO 
UV .. JJ 82 20 300 
MYllJ4 10 20 300 DO-I 15.01 13.31 
....... Jt 12 20 300 
!'!!'!! I~-- _ ?Q_ _ _ ?50 
MYMJO 18 20 250 
llYllU 20 2 0 250 
11Ylll4 22 20 250 [l().I I .Gt 3.31 
llYllM u 20 200 
l!Y!!~ J~-- _.l_O_ _lQQ_ 
llY- J9 20 200 ...... , 41 20 200 
llY- 56 20 150 00·1 I .Gt UI ........ 68 20 150 .......... 82 20 1!>0 
!Ult I()() 2Q_ ~ 
',,,, 

GENERAL PURPOSE - ABRUPT JUNCTION TUNING 

CT 
Nom. Cep. 

pf 
Pail • '°"'. Nut11bef Vr • 4 OV 

I• t.OMHz 

!,OW COST 
MV21 
14V21 
MV21 
MV2t 
MV21 
;;iv21 
MV21 
MV21 
MV21 
~~~I 
MV21 
MV2.1 
MV21 
MV2t 
!!~! 
c-12n 

P1111 

01 
02 
OJ 
04 
05 

ot 
01 
ot 
ot 
to 
11 
t2 
lJ 
14 
tS 

Nl.1ml.NH 

68 

·' 
82 

10 
12 
15 
18 
22 
27 
JJ 
J9 
47 
56 
68 
82 

100 

CT 
Nam. Cap. 

pf 
• 10%ij 

V1 • 4 OV 
)• l .OMHz 

!:QWCOST -MV 
MV 
MV 
!!IY 
MV 
MV 
MV 

2:ro1 
221XI 
2205 
2207 
2208 
2211 
22n 

!!~ ll! S 
c 12 '4 

Par I 
NU.m1Je1 

68 
10 
15 
22 
JJ 
41 
68 

100 

Cl 
Nom. Cap. 

pf 
:1.!0%9 

Vr - • OV 
I• 1.0Ml-tt 

Cap. 
Ra no 
2-JOV 
Min. 

25 
2.5 
20 
25 
2.5 
2.5 
25 
2.6 
25 
25 
25 
28 
26 
26 
2.8 

Cap. 
R111kJ 
1· 10V 
Min. 

I 9 
20 
2.0 
2.0 
20 
20 
20 
2.0 

Cap. 
Aa1io 
2· 10V 
Min. 

DIODES 

a 
fii4 ov c ... Net Price Each 
50Mlll 

1-99 I Min. 100·999 

Mu.. WOlkinQ Volls JO V 

•SO 
450 
400 10·92 11.21 .IO 
400 
4QO 
350 
JSO -
JOO 10·92 1.21 .IO 
200 
150 
t50 1.21 .IO 
t50 1.2t .10 
150 10·92 1.2t .10 
100 1.21 .10 
100 2.0I 1.41 

0 
ff 4 ov Case Nel Pr k..e Each 
SOMHl 

1-99 I 
-

Min 100· 9~9 

MH W0t kl1 g Volls 25 v 
JOO I .11 I .4• 
200 T0-92 .11 ... 
200 .11 ... 
2Q!L_ .11 ... 
150 .11 ... 
100 T0-92 .11 ... 
100 .11 ... 
50 1.01 ... 

a 
ff 2 ... Case Net Pi Ice Each 
10Mt'1 

1-99 1 Mo1 100 999 

HIGH-CAPACITANCE TUNING DIODES Mu wo.kk vo111 12v 
livl.o:.- 120 10 200--
Mv tw t5o 10 200 00·7 111.n sa ... 
MV140I 250 10 200 
c 12'!1 

HOT -CARRIER DIODES 
""' C.,.,., Olouos ~~i11i1~1!or Vtt !!:~•u UI tr mixer and dolleclor oppllco l toos end 1.rl11a lasl owllchlnu as waH as many higher lrequency ap!Jllcallons . 

°"'1<:1 - II - IU "A 

l rvt Vo ll!> 
Min . 

1110101 • 0 
1110101 20 
1110l01 JO 
lllOIOt 50 

Cl VI k Nf 
I- l.OMHl 11-IOmA I• I OGHz Net P91ce Each 

pf Vr Volll nA Vr <IB 
Ma 11. . .. VOllS Mu . Ma11. . ;, Volls Ma• . Case 1·99 100·999 

I 0 

I 
0 08 250 

I 
JO 1.0 182 I .17 I .41 

I 5 15 06 200 15 - t82 . ... .13 
I 5 15 06 200 25 - 182 t.22 .n 
I 0 20 I 2 200 25 - 182 1.31 ... 

C· 11'1 
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SILICON RECTIFIERS 

1 AMP 75 "C Mlnloluro Ep0<y 

:~::~ -~1 - -1N400l 
1H4004 
1H4005 --
UHOOI 
1N4001 -· -- - -------

50 
100 
'00 
<OO 
GUQ 
ouo 

l ()l)t ) T". -~--:_!_. 
1 AMP 75 "C Pl111llc Ful necoverr (.75 mlcro1ec.) ---- -- -- -· ·------- --- -- - -----~--

Mne 10 Mo l<irol<t 511 .41 
Mnl l1 Molorola 100 ..• 
MR911 Mulrnola 200 .41 
MR91J M t1101ula JOU IX l -41 .50 
MR8 14 ,._ lo lornl;i 4 1)0 .51 
... f11111 M o h•r11l;1 600 .54 
Mneu M n l111oln 000 .se 
MAlll Molo1ola IOUO .II -----
1 AMP 15 ·c Glen PoHlulod 

.119 

. II 

. 13 

.14 

. " 

.21 

.24 

.l• 

.ll 

.40 

.41 

.44 

.49 ... 

.Ml 

:::~~~g: -ro-= -~go:--------~-L-- -::~ 
1H504' IGP - 600 00· t5 .H .92 
1N5001GP - UUO 1.l9 H 
A 14P G.E IUOO UI 1.20 --- ---- -- --

~H~Irt]1 50 " C -~•lol Lud, Fo!''"' ''.E.""l I™••-••<.) .o " 
HH9J4 - 100 .49 .34 

:~:=~~ . =- :~~ 00·35 :;: :~ 
~ N ~_9R_ - . 600 --~-·~61~~---'-·41~ 

1.5 AMP 70 "C A•l•l lond 

1~mr]· ~ 1 ir-00-.. -5----:-~-1 - ---:* 
1N5J97 - 600 .H .45 
1NSJ91 - noo .11 .sr 
!!!~!! . - IOUQ ~-----'-~1"'.0-'-1~~-~·7~7 

2 AMP 1QO"C PIH lie CH• 

200 
200 
200 
200 
200 

---
1 
1 

• • 10 

111 
IA 
1n 

'" 111 

~ 

100 
?.OU 
400 00·39 
GOO 

1000 

.59 

.u 

.13 ... 
1.21 I
-;; 

.41 

.49 

.59 ... 
3 AMP 55 "C 

:!: ~=-]- g~ ]-;gg 11 9 -i~-, --- !:: 
All 50 GE 400 3.50 a.'1 
A115~ ,_ G_ E____ . UOO ~-----'--3_.e_s_ 2. 11 

3 AMP 70"C Gl•n 

~~~=~=g~ - , -_-_----l-- ;,~~ -E,s LJ' :~: - 1 
1H5627GP - ODO 3.00 ------------- --· - ----

1,. 
115 
2.00 

;:~ffi"-'l '; ......... r·,;; -----·--: ·~:- ---~ ~ 
IN-1 999 ?00 2 04 1.40 
1N5000 - it UU 70 2.21 1 5J 
1NS001 - GOO 2.39 195 
1N5002 - 000 J .55 2 44 
1H500J ·-· IUOO 5.ll J .11 ___ __. _____ _._ ____ _ 

i;;;.:---i---- ----,- Piiv - , -
ll'l11 1hc1 Mn1 1ulnt •• l11i1•1 __ Vn/l o: _ ( r•' •• 

~l~!:;PjtO" C ;~~,;.'.'.~,ti Roc[oYOr~(j(.l ~l•lc10Hc . J 
Mnt'1 Mn l• 1•11l11 100 
Mnnt •·folrnnh1 t'OO ;-1;1n1 
M"U4 Mult'•11ln • rJO 
Mnne M oto1nln (i()() ·----- ·- - - - - .. 

3 AMP 105"C Pl•tllc Cn• 

:~~u~;-- -:-:- ---J - ;gg- I 
1N~04 400 HO'' " 
INS-000 GOU 

_!~OI -------- ~UU __ 

I -I '' '' it~ ! p,;:j;;--;, I iu,, 11·1· • 

I 
·" IJ 
n 

1 11 
1.31 I 

" 17 .. 
- ---·:: 

n 
II 
11 
II 

.JO J "' 15 .JO 

.40 ) 4 

.4• .JI 

.S4 .40 

... 54 

.II .15 

.50 1-· " .$4 .0 

.n .52 

.15 11 
1.10 1.0t 

5 AMP 55 " <:_-"l_•.~~':._~ OH , FHI no1 '·,~;g~ "'IJ (200 n•no ooc .

1

1 
Mnno J.hlOl (•ta 
MAUI IAn lrncrl<l 
Mnna M•11"'n'" :mo 10., 'M 
MAl24 M o lorof" 400 
Ml\829 Moloiok1 61)0 

··-- . - -

j;; [ -· ... j 
1 80 I.II 
I II t )f 
2 70 1 If 
2.SI 1.H .. - -- --

6 AMP IO"C PIHllC c ... 
1 OS 1S PWODB - - GI I 1ii0-1 P9000 GI ?.00 

P&OOG 01 400 
---1 --u=- --

f'r.no 1 11 
" ' 124 .. 

2 01 141 ~J _QI__, G.9.Q - -·- - - -

6 AMP BO"C PIH lie C1H 

;.;";5.----i:_- i. i ~ ;.-;;;;;;; · 1 i,,j -
MRTSI Mnlorola 100 
MR1S2 M olo rot" :>! J!I 1q,. 
MRIS4 Mrt t•nol;t 4UO 
Mrt f59 M•>lo1o la (iOO 
MA1110 Motorola ltlOO --- - --- - --

6 AMP 1lJO ~C Slud, Ful Recowerr (7.00 rumoHc .) 

:~~::~ ---1---·· ·--1 ;:~ I PO " 

.!_~~e~ : - ·--·-- _ _ 40tt 
No l•: l\•hl !l-lltl!" n 111 il• •1101f'I rev1•10:1• 111 •b111y j ;1111 ., ,,.. ,., "''"H 

6 AMP 150"C 

P O " 

i~itm _ --= -~-------1~~ i~~ 
1NIJ41RA !JO 
1HIJUR li ? !JO 
IH IJ1SRA JOO 
1N 1J4tln A 1.1111 

llCI" 

No1• : S •1 ll it1 RA '"""'' ' '<: 1uvp1i;e p n l;111l y 1a'"" '' ' lt t •:lnt\I 

H 
1 01 
1 1l 
1,. 
1. 11 

""' 

I-H: ,--
- __ 51_5_ -

n ,,. 
eo .. 

1S1 
1.20 

2'9 
199 
J .54 

- ;~~- [--- ~:~ 
I 70 1 OT 

- ~~ · !~ - - !·4! 
1144 1 53 
IM I 49 
110 1 11 

10. 11 - - 1 .41 
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SILICON RECTIFIERS 

i2 AMP no•c Slud Mounl 

IHllnA 
INUOOA 
1Hl201A 
1Nll02l 
1H•IG4" 
INllOU 
1NIU1l 
1NJllJA 

'"""". 1N1JOOAA 
1N1I01Al 
INl>OJRA 
\H11G4AA 
IHUOIAI 
UOl11"A 
!_'!.Je1)RA 

- - -
-
------
-
-
-
-
-
--
-
-··• 

so 
100 
ISO 
200 
400 
GOO 
800 

1000 
so 

100 
ISO 
ioo 
400 
600 
800 

tOOO 

1.14 1.31 
1.11 1.41 
2.24 1.14 

00-4 us 1.11 
2.11 2.07 
Ul l .OI 
l .OI 5.75 

12.2l 1.71 
1.14 1.31 
1.11 1.41 
U4 1.14 

00·4 us 1.11 
2.11 2 07 
4.U l .OI 
l .OI I.IS 

12.2l 1.71 

!!!•: SuH•• RA~~!~!!~l?Q!~!l'... . .,l•,,,.,,,_udo=l,,_o..,Sl,,,ud,.,I"-. ----------

15 AMP 11o •c &lud Mounl 
-·---- ---·----~----~---~----~---
INJlOI SO J.32 2.51 
INllOI 100 4.14 J .OI 
IHl11t 200 OO ·S S.14 4.31 
INUll 400 I.OJ 1 .17 
!!!fil! _ _.. _ ____ _., _ _;U:o:'Oco0 _ _,_ ___ _,___,1~!-7 _ __L!! 

Ne4e: Add tolh• R to denolu 1 uvu1!i• . LP°'~"'-"Lr ~t•_,_nO<l=•_,_lo"-Sl_ud~)_. ------~c----"~" 

~ri-' ·_c_s_1_r Moun• 

MUii I 
MIMI I 
MlllM I 
MIRllO I 

--·---
" 100 2.44 UI 

" 400 00·4 4.0I 2.SJ 
II 800 10.JI .... 
" __ 1 2~ I! :~-__ 1~ :!! ..--- 100 2.44 1.51 
It 400 00·4 4.0I UJ 
It bOO 10.ll 1.41 
It 1200 17.22 10.71 

..... : '" deno1es reveritt ~~r l c.•no<Je----..~1 0'-'•"'lu'"'d"'I ___________ _ 

~MOP,,~:~!'.!!~~"] 
1
:io.· 0 

HIMM - :mo 
ll04H -- 400 - - ---·--

]]

14 
00-2 01 

I .. 

JO AMP 100"C Blud Mounl ~---~----~---~---:::_:_-_[ __ ._-~_:_-_-_] SO S.02 J.14 
200 00 5 I 11 4.27 
400·-~---~~•:13_~-~'~-·~7 

. ~~111llu ~ !~~~~~~~~!.}' t&oodu lostud! _______ c_.,_., 

40 AMP llO'C llud Moun1 

1 l '. == ::: ~::g OOS ~:~ ::: 
·==----E--c ---:~ :::1 rn 
=~- :ii-·-- ~~~"'~'--l-----l---'1i ~ii- ---·~~j 
_... 111 400 4 H l .S4 ,, · -NO Ill GOO 00· ~ 1.12 411 

If ...... !fl 80U 1.32 I .IS 
r ~-!!.!! _ --- ~-1 ___ --~'-"1 __ !~-!~ I!~ 

... .... ~•w 11es 1 """'!l" l "'''"1trt111KHkt lu1hJ\JI c l / lfl 

l,pe 
Nu111l>et Manulactu1e1 

40 AMP 150"C Slud Mounl 

1Nlll4 
tN1111 
1N11tl 
!~!''° 
1N1114 
1N1111 
tNlllt 
1Nl1IO 

-' .. .. .. 
RA 
RA 
RA 
RA 

--
-
-
-
-
-
-

PAV 

Vollt 

100 
200 
400 
60Q 
100 
200 
400 
600 

Case 

005 

00-S 

N-;i~~Suma RA denotes reverse polarily (anode 10 sludJ. 

70 AMP 14o•c Slud Mounl --
70H 
70H 
7011 
70lt 
!!'I 
70lt 
701t 
7011 
701t 
70H 

FIO 
F40 
FIO 
FIO 
~120 
FRIO 
FR40 
FRIO 
FRIO 
FR120 

IR 
IR 
IR 
IR 
IR 
IR 
IA 
IA 

' IA 
IA 

100 
400 
600 
800 

1200 
100 
400 
600 
800 

1200 

• Nol•: HFR Oeootet reverse pota1ily (anode 10 stud) . 

85 AMP 140"C Blud Mounl 

10 Ul1F 
U11F4 
Ul1fl 
t511FI 
ml~ 
t5HF 
t51tF 
t511F 
t51tF 
ISHF 

0 
0 
0 

!20 
RIO 
R40 
RIO 
RIO 
R120 

IR 
IA 
IR 
IA 
IA 
IR 

' 
IR 
IA 
IA 
IA 

100 
400 
600 
800 

12QO 
100 
400 
600 
800 

1200 

Nole: HfR denotes 1eve1se p<>!arlly l•node 10 •tud). 

i ' 
150 AMP 1so• c &lud Mounl 

10A IA 100 
40A IA 400 
IOA IA 600 
IOA IH 800 
120A 111 1200 

[)()-5 

00-5 

00-S 

OO·S 

00·8 

150K 
150K 
ISOK 
150K 
150K 
150K 
tlOK 
tSOK 
150K 
!~~~ 

iiiclA t-in- -100·- ----
R40A Ill 400 
AIOA IA 600 00-8 
AIOA IR 800 
!'120A IA 1200 

Nul Pi Ice Each 

1·99 100·999 

4.75 "' 5.24 J 12 
7.10 ... , 
· ·•!_ ~UI 
4.n J 541 
1.24 l .12 
1.to 1.15 
I .It 7.21 

91.N 1$.22 
10.0I Ut 
13 OI 110 
11.10 12.to 
25.11 l!B 

'·" e.n 
10.0I 7.5'1 
13.0I 110 
14.to 12.to 
25.11 11.JJ 

'" I.OJ 
13.02 10.42 
tl .41 U .20 
21.31 17.ot 
JJ?L __ 2t_ ,!! 
t .11 I OJ 

13.02 10.42 
11.41 13.20 
21.Jt 17.ot 
J2. IO 2t.11 

c 111tt 

2s.t2 15 32 
33.41 200] 
31.11 2l27 
44.>t 21.50 
IJ.12 JUI 
25.12 15 32 
JUI 20 Ol 
34.17 2] 21 
44 .IJ 2t.50 
53.12 32.7! 

Nol•: KA denolet flVVfM p<>kully tenodu to Sludc.1-___ ________ _ 

150 AMP 1so• c Blud Mounl 

1HJOtS 100 21.H 20 S2 
1Nl0tt 200 2t 14 n .H 
1N301t 400 00-JO !I0.12 2l.lt 
1Nlot0 600 JUI 2t II 
INJOll 800 JI .SI 2112 
)~H~JOl::=2 _ _. ______ .___l~OOO:;c.=._J ____ _,_~41~- 7~4,_,_.~.___.__! !~ 

Note: Add sulllx R lo denole tav•se pota11ty (•uK>de 10 Slud). 

300 AMP 12o· c Blud Mounl .. .. .. .. .. .. 

JOOU10 
JOOU:ZO 
>00U40 
JOOlllO 
JOOUIO 
JOOU100 
:ioouu 
JOOUA 
JOOUA:Z 
)OOUR4 
!IOOUAIO 
JOOUAI 
)O()UR 
JOOUll 

OA 

10• 
OA 
OA 

A 
OA 

IOOA 
1IOA 

IA 
IA 
IA 
in · 
Ill 
Ill 
m 
IA 
Ill 
IA 
IH 
IA 
Ill 
Ill 

100 
200 
400 
600 
800 

IOOO 
1200 

100 
ioo 
400 
600 
800 

1000 
1200 

Nole: UR 1Juno1n ' •"•H pcM1ily (emochl lu 1l11tJ) . 

0 · 13 

B- 13 

c '""" 

'32 OI 12404 
J3 .04 24.n 
n .oo 27.72 
ft .It Jeff 
ll.40 4000 
It.II 4JN 

"·"- '---!.! ·~ 
IJ2.0I U•.04 
JJ 04 24 .71 
37.00 21.12 
41.11 J4H 

. 1340 40 00 

"" 4JH 
tt .N u .u 
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ULTRA FAST SILICON RECTIFIERS 

l v1>0~ '" PllV ___!!'!!_Pi Ice~£'! Ty19" 1- :i-G· ---- I . -·---tu P i ll/ rr1•1 l '•lt" I nc h 

11~ ~- Cw.1• _ _ -· j !i~ _I _ _!.~j-~9 N t 111 1\J nr MnnulaclVflH ns VollO Cose 1-99 100·999 N 111t1 lJ01 Mm1ul11clu1er 

1.0 AMP 8AMP -·--------- ----- .::J ·r···-MIJRIOS Mot0tota 25135 50 • . 14 • . !M MURIOS Mol o10ln 2 5/ J ~ II 91 11 01 
MURllO Mol o1ola 251J5 100 00·• 1 ... .n Mun110 Mo101otn 25135 I •o n 11Ac 1 11 11t 
MUR1H Motorolo 251J 5 ISO ... .11 MURl1f Mo!UfOht 251J5 1 01 I :14 

'!."~~~- Molorola 251J5 200 . n ... MURUO Mo l01 <"8 2SIJ 5 2.11 l .!M - - -- ---
1.0AMP 8AMP 
UF•OO I 0 1 50 50 .14 .11 10-H I Vo• o 

1: gg- J ,~ [~~~·' l 110 cm UF4002 01 so IOO .'1 .25 1 0 -10 Vaio 3.0S 

UF 4003 0 1 50 200 
()().41 ,., .31 ~~-~f-!1.P UF4004 GI 50 400 .n .IO 

YllE 140 1 V flfO JS 1.SS 
1.0 AMP VUE 1401 V1110 J S I.II 

10·1 I v,, ,o 100 1.IS .II 
VUE 1401 \19 10 JS 2112 

600 00-• t YHE1404 Vero JS 2.JI 
10- 10 Vnro 100 1000 ,,., 1.34 

2AMP -,-- --, . · l-· .. MUAl505 50 111 1!14 

YiiEi io I Vmo 2cnoo 00-41 I.Ill .II MUAl510 100 10 ?:'11-'.C 1 9IJ t 11 
VllE220 VafO 2 5 200 U1 ·" MllR 1515 1!>0 2 ti 1 '4 

MUR1510 200 3.11 2.11 
2.0 AMP ·- ----- --· - - -· ----
~Vf1110 iLJ]oo 26 1 1.44 n: YftEl401 Va10 JS l~r 1- ~; ~>O -- r rn [ ~ll Vero 100 1000 :LOI ___!:!! VftE2402 \1910 J S 
3.0AM P VllE 140J V n10 JS 150 J" l '' 

VHE2404 Var o JS 200 4.51 J .JI 
llF5400 GI 50 s o .n .... . ---- --
UF!M01 0 1 50 100 .n .11 30AMP 
UF5402 0 1 50 200 

00-201110 1.0I .n vliEiiiiTv~.-0----u--1--. oU -
1 
·,-"-;·;-J i i i 1- ,,i 

UF!M04 GI 50 400 1.15 1.32 10.31 l .M VHE104 Vero 35 20U - --·--- -
&AMP 50AMP [ :=J--- -- ,---VHEti:] Vmo 30 100 2.0lu; 

VHE2I0 1 Vero JS 50 10 15 1.l • 
V Of O 30 200 

00-41 VHE2002 VFJ10 J S 100 rn no 11 n 1 21 VllEB20 :LIO 2.0I 
150 1J.. • JO VllEltlOJ Vqro JS 

&AMP VHE l ll04 Vero J~ 200 11.41 10.15 - ~------

MUR40S Mo101ole 2SIJS 50 .n .IO 70AMP 
MUR410 Molorote 251J 5 100 26 7 .n .70 viieiiii] Vnio sOJoo - 1- ,x~ =i-11 i1L 1.; i 
MUR'15 Mo101ola 251J5 150 1.18 .II VHEI04 Va10 50 200 1'-M 1.11 --- --
c - 11g' c 1191 

ULTRA FAST DUAL DIODE SILICON RECTIFIERS 
-·----- - ·- -----

"Type '" Pnv Nel Price Each Jy1'"' '" P l1V ___ ! ~c 1_r'.!.'!=2_C~.£~ 

~'~':.!- Manuloclur9f ns Volls Case 1-99 100-999 ~~t!_b'!!.__ t.AonulRclu1er "' Vull s _c~-- 1·9'J 100·9!19 

16 AMP 18AMP 
MUR100SCT Mo101ola 2SIJ 5 50 12.N 1 1.11 T0211 I Va10 100 60f] - ' o;;;;--1- i i 3;-r=:w 
MURll10CT Molorola 251J5 100 T0·220A9 3.02 2.0 1 102IO Vero 100 1000 4"l J .31 
MUA1115CT Mo 1010 1!1 2SIJS 150 J.35 2.1 1 
MUR1'20CT MotOfOla 25135 200 3.12 :1.41 C- 119• 

VARO HIGH VOLT AGE DIFFUSED SILICON RECTIFIERS 
l y"" 

Number 

•o•c Am b len1 

Cu11enl 

Nel Pr ice Each 

PAV 

SERIES VC 
' 000 2 81f'tp!I 

: 8 .000 I 5 ""'PS 
VC40 
vceo 
VCIO ~~--·-e~.ooo-~~-'-•mP __ _ 

1·99 

124 ... 
25-'5 
zt.33 

Q.t~~f!~C}'..C.!!_~~~e cun e11I 50 amp!. Reversecuuenl@ 2s•c 1.0 /AA . 

100·999 

1 11 .12 
1 ... 2 
11.0I 

~~~ IES VCX ~,..•-l _RT•c_o_v_or_~r~---..----...----..---~ 
YCJOX 3 000 1 4 emp!I 21.11 20.ot 
VC40X 4 ,000 1 amp 21.11 20 40 
vceox e.ooo 1 a1 11p 21.12 2 1.0I 
VCIOX __ B.000 1 amp 21.IJ 21.11 

Aer.Ovf?ry lime 00 nS4'C . One hell cycle smpe cu11enl JS emos. 
neve1se cu11 e111 " 25"C 2.0 ,.A. 

SERiES VF 
VF12 12.000 10Q mA 1.74 
VF20 20 000 90 mA !1.03 
VF25 25.000 85 mA M 7.!12 
VFJO 30 .000 00 mA 7.52 
VF40 •0.000 •S mA 1.11 

2.'.! ~'!_l.!_cycle ~!.2.e_~u.!!~1 J amps. Rc~e cvr renl & 25"C 1.0 ,iA. 

~~!'llES VF X ~-a•_l_R~e_c_o_v_e_r~-~--~--
VF U X 12.000 35 •nA 
YFlQX 20.000 25 mA 
VF40X • 0 .000 25 mA 

4.10 
5.51 

10.15 

1. 11 
4.21 
l .40 
1.•o 

"'' 

----·------
' v"" "4 0"C l\mbienl Mel Price Each ----------
Numb et PAV Cu11ent Case 1·99 100·999 

SERIES VG 
V02 2.000 200mA II ... :~~ YOJ J .000 200m .t. 1.50 
VOS 5.000 125 ,,, ... 181 1.SO 
V07 1.000 125 m A P!l8 1 '9 1 51 
¥0 10 10.000 80 m A ________ rn 1.11 
V015 15.000 60mA 2.14 
VG20 20,0oo 50mA :1.52 

~~cycle w~e_c~~~ 3 nn•p!I . Rcve1se cu11c111 t• 25~(; I u_•"------
~~RIES VGX (F_!'l l Recovery) 
V0 2X 2.000 lO m • 111 1.11 
VOJX 3.000 10 no\ 1 SJ 1.11 
vosx 5.000 • 5 m• 2 oe 1.14 
V0 7JI 7.000 35 mA r'9R 2 II 1./3 
VO IOX 10.000 35 mA 2 41 1.H 
VO llX 12 000 35 rn l\ 2 95 2 11 
YOI SX 15.000 ISm A 295 235 
V02DX _2~!.o~ - 15 mA 3.41 2.11 
Rccovr.ry llnlfl ?50 1 ~1J<' Qrn• hall cyc 'e SOl p" cu11 eni:; ~- -------
Rev.,.5'! CUHenl til es~c 60 "" c 171.: 
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I, 

SILICON BRIDGE RECTIFIERS 
~;~ ___ I ~c!!~l~ .... . 1 L~~.. ~~~ Ncl Pdce E och 

C!!!!_ - l · !l~- l 100-999 

hlr~ ~~:cl~~r~~!·J!!Oll!~ f ~!!!"I c::'-~-K--~,-s:i_:_;_:~--· 
!!,!_!___ ~~~- __ e_oo_~_ --~----~. s.r.a 

3.53 U3 
U3 2.41 

11 K U4 2.12 
4.75 3.05 
U3 3.31 

o lo 25 uo 2.0I 
Ola 50 3.04 2.25 
01 .. 100 J2 109-0J 3.34 2.45 
Ola 200 Ul 2.12 
Ola •OO 4.a3 3. tl 
Ola 600 UI 4.05 

~ ''"' 
1 AMP JS"C Amb. =-- - 1~=:~] 4~ 25 A t: ::: 
!!!!!! _ _ ~~2 _____ 1000_~~--~---~-3-_02_~_1._12 

50 2.11 I.II 
100 3.0I 2.44 
200 U7 2.13 
•OO 45 312 02 UI 2.21 
600 UI 2.55 
BOO UI 2.ff 

IQOO 1.21 uo 

1 AMP JS'C Amb. ( 10 •" LHkoU•I 

:::·- · 1 :j: -· --- i --~~-o-T~-5-u-~-4-1-.. -.-,Jl-P~,~-1--:.-1-L~---:-: 

!!_~ --- !_!I _ _!~L:_J__ _ __ __! ~ 1:1! 

1.S AMP 1o· c Amb. t ID•" LHk•e•I 
:::: ·-1 ~ ;: --- -- - i -~:-- ·---,-----~-1-.1-,~--1-.00-

1.,.. Cil 600 !>() JI : ::: : :~~ 
!!!!! ___ ~ --- -- _ ~-'-000=-_,_ _ _ _,_ ____ .__-'2"-.l'-'2'---'---1~-.~ 

""" 
1.s AMP n ·c Amb. jlO "" j ... k•u•I == .... -1 g:. ---- c.r --:gg -r:--r: :in : ~ 
!~ -- ~--- 10()() LL_ __ _L:_..._ _ __ ~_2;;!_1 1.40 

2 AMP H"C Amb. jfHI Aocovorv limo• 

==- -- - ] ~~:~ - ---- [--~~~'3~1~ rn 
L~! __ !'~!~ --- -~~L-~----l _!·~ -
, AMP JS'C Amb. jConlroUod AHlon~ho 

::: - -· · 1~=:~- ---- -r-~~ ·r 50 c ~= 
!_1!4.!_ _ _ -~~o -·~00 __!:!~ 

...... 

2.41 
2.11 

__ 3-!! 

2.1' 
2.41 
2.ff 

l ype PIV Nol Pilctt Eou;h 

Manul&CIU!.!!._ ~~"-· ~-"="-''--=c=_--'----'-1 -"9[1!~ ~~~ 
~~MP 55'C Amb. --

I 
02 

OI 
10 

MDA200 
MDA20 
MDA2 
MDA204 
MDA20I 
MDA2 
MDA2 

MOIOfola 
MOIOt ota 
Mol0tota 
MOIOfoll 
MOIOfoll 
Mot0tola 
MotOfola 

50 
100 
200 
400 
600 
BOO 

1000 

3 AMP so•c Amb. 10.,Al~!l 
llBPC02 GI 200 
llBPC04 GI 400 
KBPCOI GI 600 
KBPCOI GI BOO 

3 AMP so•c Amb. 110 •A LHk•u•I 
KBPCI02 GI 200 
KBPCI04 GI 400 
KBPCIOI GI 600 
~BPCIOI GI BOO 

4 AMP 2s•c ~mb. 
MDAt70AI Mo1orot1 50 
MDAl10A2 Mo1or ol1 lOO 
MDAllDAJ MOIOfoll 200 
MOAl1DA5 MOIOfola 400 
~~!DAI ~OIOtota 600 

°'""" 

60 

50 

50 

100 

~ A~P 25 ' C Amb. (fool A•<'!!,!!f limo) 
VH141X Va10 100 
VH241X Ve10 200 65 
VH«IX Va10 400 
VHMIX Va10 600 

8 AMP 25 ' C Amb. (Non-Controlled Aulonch•I 

Vl1141 Vero 100 
VH241 Vero 200 
Vll«I Vero 400 100 
VlllMI VBIO 600 
YHI041 Varo 1000 

13.0I U .04 
J.21 2.IJ 
3.4• UI 

Jl2-02 3.ID 2.U 
UD 211 
I .DI J.21 
~·!!_--1:!! 

J.25 2.11 
J• 3.•7 2.J2 

U2 2.13 
UI 3 04 

JS 

4.14 J.55 
5.52 4 OI 

I llA-01 5.IO UJ 
1.3' uo 
!~ -- ~! 

5.11 J.15 
c U2 '-°' 7.15 ue 

1.11 5.00 

4.11 2.11 
4.15 2 IO 

c l .Jl , 35 
1.1' UI 
7.21 UJ 

~AMP 25' C Amb. (Conlro'!_!~ ~olan~•~~----~--~--
YH247~ v .. o 200 l.JJ J 3' 

~::::~ .· ~:~ ~gg 100 c ~:~ : :: 
¥11147 Varn BOO I.DI 4 H -- -~~-~~---~-
C IJO I 

!! . ~~!"._50'C ~b. (lO•A l!~!U!l,~--~---~--~---
llBPCI02 GI 200 
KBPCto4 GI • OO 125 
KBPCIOI GI 600 
llBPCIOI GI BOO 

~~AMP 25' C Amb. (fHI Aoco .. ry Tlmol 
--~---·---VJ 04IX 

VJ 14U 
VJ 2411 .... VJ 
V.1141 x 

Vero 
VDIO 
V110 
V110 
V110 

50 
100 
200 15 
400 
600 

~~~MP 25' C Amb. (Non-Con!~ollod Awalonch•I 
V.I04I Varo 50 
VJ241 V110 200 
V.l«I Va10 400 100 
VJIMI VBIO 600 
~!!°" Vito 1000 

10 ~MP 25'C Amb. (Conlrollod Awolonchol 

VJ241 Vero 200 
VJl47 V110 • 400 100 
YJl47 V110 BOO 
c l l01 

10 AMP 25 ' C Amb. ConlroUod A valanchel 

J~·-~-4_f!_:_:_~-~-~1-~ ___ ~wo~oo 1N4431FT V110 
1N4431FJ V110 

100 

J5A 

c 

c 

c 

s 
G 
s 
u 
0 
s 

4.21 
UI 
5.21 
5.U 

I .« 
1.22 
I.II 
1.10 
1.10 

00 
l .U 
1.34 
7.23 
'-'! 

l .U 
l .U 
I .II 

llJ.11 
11.12 
17.0 
11.U 
11.IJ 
21. ID 

2.U 
3.04 
J.41 
UI 

" 4. 
4. 
I . 
I . 

" 42 

" 41 
12 

uo 
4.12 
I.CJ 

C· IJOJ ... " I .It 
10.41 
11.15 

"-" "-" -- -·---
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SILICON ZENER DIODES 
·~ lal lKl\115 81Jaltged Ml power diS!:o lµ<t llOU Q10Up5 , f BOQing from -. OQ l!IHllW8l lS IO 
60 ••ti s Within eJch cu1ego1y, diodes are li?t led " ' 0t<.1e1 ol ascendiou voll aye. AM 
111t we1 Dn.!Ch!s , suppln:O l1 om Elec lro Sonic slock, w1N be ol ooe ol lhe fOllowing 
~l•clu1tH, . 1111 e111al k>1.al Aectihtu. MolofOta . Aiso available 10 speclal Ofde1 a1e 
~111 11..es 0 11 1u1 lf1a11 ll!:>led and reverse µola1i l y . 

Wt • • 1t0f111ally metkt1 shipmen! w!l l lOVI Htle1ence lo manufaclure1 . ShOOd a 
~1 ltc 111.mul,u. l tHe1 of a devtee l>e requesled. Of l1 ~ 1 ns olhef l han ksled. we 
rn.~ lhe '"'111 10 e•luod del1Very dales amJ rnodily ptices. Such OfdefS wilt uo l be 
~jeC I l o m<kl1hca1/on Of caricellal1on 

' .. 
""" Test Ma• knp. 
~bet vous Co11 e111111A . • lzt Ohms 
40i>MILLIWATT ZENER Dl.~O.,,_D_,,E,.,,S~~~~~~~~~~ 

-no ~ ·· c s I Vol Toi 5'Yo •>• ly ~ . I. . 
1"4110 
IMOll 
11mn 
IN,. .. 
IN,.IA 

A 
A 
A 

OO Mi 
1N1CIA 
llOIOA 
HOii& 
~r!lA 
1H11lA 
1N1MA 
INMll 
tN1HA 

~ 
UOMA ·IMlllA ·-!!!!!'~ ,. .. ,. 
1-19 
IN/HA ,_,. 
!~ ,_ .. ·-1-1• 1-!"!f'! 
1Nll09 .... ,,. 
1Ntl18 .... ,,. 
!..~ ~~ ,.,., .. ..... , .. ..... ,,. 
IHtlle 

!"''~ ,_ ... ....... 
INN.Ill 
INM>ll 
IHM.a 

(. IJW 

-

-

-

-

·-

-

-

2 • 20 
27 20 
JO 20 
JJ 20 
J S 20 
J9 20 
0 20 ., " 20 
5 I 20 
H 20 
62 20 
6 6 20 
6 6 18 5 
1 5 20 
15 16 5 
6 2 20 
8 2 15 
9 I 20 
9 I 14 

10 20 
10 12 5 
II II 5 
12 20 
12 10 5 
IJ 95 
15 B 5 
16 I B 
18 7 
20 6 2 

__ 2? 56 
2• 52 
27 H 
JO 0 
JJ J 8 
J6 J . 
39 32 
4J 3 

" 2 I 
6 1 n 

-~8 ?.L __ 
62 2 
68 lij 
15 1 7 
82 I 5 
9 1 1.4 

30 Sl.27 • . 51 
30 1.21 .51 
29 1.27 .51 
28 .12 .34 
24 .12 .34 
2J .12 .34 
22 .12 .34 
19 ' .12 .34 
11 .12 .34 
II .12 .34 
1 .12 .34 
5 .72 .34 
45 .12 .34 
6 .12 .34 
55 . I~ .34 
8 .12 .:M 
65 .12 .34 

10 .12 .:M 
7.5 .n .:M 

17 ·!L .34 
85 .n ~ 
95 .n .34 

30 .n .:M 
II 5 .72 .34 
IJ .12 .34 
16 .n .:M 
II .72 .:M 
21 .72 .34 
25 .72 .:M 
29 .IL ___ .:M _ 

JJ .12 .:M .. .72 " .34 
•9 .72 .:M 
58 .72 .34 
10 ·!L ___ .:M_ 

80 .n .34 
93 .n .34 

105 .n .:M 
125 .12 .34 
150 1.01 .II --·--- - --·-1--
185 1.01 .II 
230 1.01 .SI 
2 10 l.01 .51 
330 1.01 .51 
• OO l.01 .51 

&00 MILLIWATT ZENER DIODES ' I 

• ( X: 1 I t .. 1:.tt SI ltt , Voll . J u l ~ "/ .. 
I 

tNUll l 
INU211 
uon11 
1Ntn4e 
!NIJl~! _ 
1NU111 
OtUJl l 
IHUJtl 
INUnl 

!!!?~~ - -

------~-----~-2 • 20 30 U5 .14 
25 20 30 U5 .14 
2 7 20 JO l .l5 .14 
2 8 20 30 us .14 

___ 3 _0 ___ 2_0 ______ 29---~~L~ 

J 3 20 28 .H .H 
3 8 20 2• .H .H 
JV 20 23 .51 .:II 
4 3 20 32 .H .:II 
., 20 19 --·~!_ _ _ _ ·:!! 

HOJltl ~ 1 20 11 .H .H 
IHUJl l 6 8 20 11 .H .JI 
IHUlll 8 0 20 I 0 .H .:II 
INU 141 8 2 20 7 0 .H .:II 
!NU M! I 8 20 5 0 .H .JI '"'"" --,-b- --20 _ __ ---00-- - :ii .JI 
INllJll 8 2 20 8 0 .II .H 
1NSJlll e I 20 e 0 I .H ,,. 
tNSJJtl 8 1 20 10 .M .>I 
!!!~ ~~ - __ oo __ ~p 11 .H ·" 
tNUUI 11 20 22 .se .31 
INUUa 12 20 JO .se .31 

. ' """' 13 a s 13 .s• .JI 
INSH41 1' 9 0 15 .st .H 
INS.1 .. 1 15 8 5 16 .H .H 

1
c7;;. -- - ----

Type Zener Tesl 

Number Voll1 Cu11enl mA. 

Mu tmp. 
ftl ll0tW111 

500 MILLIWATT ZENER DIODES .. DO 1" C S le Vol T 5% ase ly I. ol . 
1N52418 IB 78 
1N52478 17 7. 
IN52 .. B 18 70 
IH52 .. B 19 66 
~H5250ll 20 62 
1H52511 22 5 6 
IN5l521 I 2• 52 
IH5l5lB i 25 50 
IH525'B I 27 • .6 
1H52S~B 28 • .S 
IN52St8 JO • 2 
IH52578 

I 
J3 38 

IN52518 J6 H 
IH525t8 J9 ... 3 2 
~H!~B •3 3 0 
IN5291B ., 2 1 
1H52128 51 2 5 
IH52tl8 56 ... 2 2 
INS:lf<B 6P 2. I 
~~2158 62 2.0 
1H52118 69 18 
1NS2918 I 15 .. 1.1 
1HS2118 • ' 82 1.5 
1N52911 I • 87 ' 1.• 
IN52708 91 I. 
1H5271B 100 I 3 
I HU 1211 110 1 1 
IH521ll 120 1.0 
IH52741 130 0 95 
~~~! 140 0 90 
1H52718 150 0 85 
IH5217B 160 0 86 
1H521111 110 0 ,. 
IH5211B 180 0 68 
IH521-0t1 190 0 68 
1H52118 200 0 65 

.. 
1 WATT ZENER DIODES 
DO 41 C S I V Toi 5% ase l y1e, Oii . 

H02U 
H4121A 
HOlOA 
H41l1A 
N47l:ZA 

H•1lJA 
H034A 
N47 3SA 
N41JIA 
H41l7A 

I NOJIA 
I NOltA 
I N4740A 
1 HO•IA 
1 N4742A 

1 NOOA 
I N41«A 
I HOOA 
I N041A 
I N41•7A 
I ff4 / UA 
I HOOA 
I H4150A 
I 
!__ 
I 

H•1S1A 
H•!UA 
NOSJA 

I NOS.A 
I NOHA 
I NOHA 
N051A ! 
N47SIA 
H415tA 
NOIOA 
NOllA 

J 3 
J6 
J9 
•3 ' 4 1 

. 5 I 
56 
6 2 
68 
I 5 
8 2 
9 I 

10 0 
II 0 
12 0 
13 0 
15 0 
160 
18 0 
200 
22 0 
2• 0 
210 
JOO 
33 0 
J6 0 
390 
4J 0 
410 
5 1 0 

-&6 0 
62 0 
68 0 
15 0 

16 0 
69 0 
64 0 
58 0 
53 0 
49 0 
., 0 
410 
31 0 
34 0 
310 
28 0 
25 0 
2J 0 
210 
190 
110 
15 5 
14 0 
126 
11 5 
10 5 
95 
86 
15 
10 
86 
60 
55 
6 0 
H 
4 0 
ll 
3 3 

I 

' 

i 

I 

I 
; 

i 

I 

' 

' 
NOU A . 62.0 _!Q __ 
i«lil.- __ 9_1_0_ 

2 8 
NOMA 100.0 2 .6 

17 
18 
21 
23 
25 
29 
JJ 
35 .. 
•• 
•9 
~ 
10 
80 
9J 

105 
125 
150 
110 
185 
230 
270 : 

' J JO 
370 
• OO 
400 
750 
900 

1100 
IJOO 
1500 
11 00 
1900 
2200 
2400 
2500 

''·" 

10 0 
10 0 
90 
90 
BO 
10 
50 
20 
36 
•O 
4 5 
6 0 
10 
80 
9 0 

10 0 
14 0 
16 0 
20 0 I 

22 0 
23 0 
25 0 
JS 0 ' 
40 0 
~~ 
!>O 0 
60 0 
70 0 
80 0 
95 0 

110 _0 __ 

126 0 
160 0 
115 0 
200 0 

~500-
350 0 

2119 

.H .H 

.H .:II 

.H .:II 

.H .:II 

.H .H 

.H .H 

.H .H 

.H .H 

.H .H 

.H .H 

.H .:II 

.H .H 

.H .:II 

.H .H 

.H .:II 

.H .:II 
U I .14 
U I .14 
U I .14 
UI .14 

UI .14 
1.st .14 
U I .14 
1.51 .14 
1.51 .14 
1.n .17 
UJ .11 
U J .17 
UJ .17 
I,!!_ ~! 
Ul .11 
Ul .17 
U J .11 
UJ .11 
l .U .11 
UJ .11 

1.01 .IO 
1.07 .IO 
l.01 .IO 
1.01 .IO 

' ·~L ___ .IO_ 

1.07 .IO 
1.0 7 .IO 
1.0 7 .IO 
1.0 7 .IO 
I .~!_ --~ 
1.01 .IO 
l.01 .IO 
1.01 .IO 
I 07 .IO 
1.01 .IO - -l.07 .IO 
1.0 7 .IO 
1.01 .IO 
l.01 .IO 
1.01 .IO 

1:07 --.IO 
1.07 .IO 
1.01 .IO 
l.01 .IO 

__ I ,~!----·'°-
121 .11 
I.JI .11 
127 .11 
UI .11 

---.!1! _ ___ .7! 

UI .11 
1.41 .II 
1.41 .II 
1.41 .II 
UI ___;!J 
1.41 .II 
UI .II 
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7 

22Q· 

1yt"' hsl MR• frnp Nel Prk:e E1teh 

Numl>e1 Volls Cu1renl mA. lzl Ohms 1·99 100-999 1 w A TT zeNen -oiooes·-"-"---"-"---'--"'~='--".__,-'-_ :..:_,-,--'---=...;= 
' T .. CBS• Slyle Voll Toi 5% --·--· 
1NJOll8 ea 37 0 B 4.M uo 
1NJOl19 1 5 34 0 40 4.M uo 
1NJOlll 12 310 ' • s 4.M uo 
1NJ0118 g 1 28 0 so 4.M uo 
1NJ010ll 10.0 2S.O 7.0 4.M uo 
ii<iOiii 11 0 23 0 80 -- --4.M uo 
1NJ0118 120 21 0 90 4.M · uo 
1HJ01J8 IJO 19 0 100 4M uo 
1NJ01tl ISO 17 .0 14 0 4.M uo 
~~~~!!_;_ ...__!~L --'~ ---'~,Q_'_ 4.M '-lo ----4:i0 1NJOH8 18 0 ,. 0 20 0 4.M , 
1100171 200 12 .S 22 0 4.M uo 
1NJ0118 22 0 "s 23 0 4.M uo 
1NJ0218 200 10 s 2S 0 4.M I 4.IO 
1NJOJOll 27 0 9 .S 3S 0 4.M uo 
1Hjiiii - '-Joo es --- ~-" uo 40 0 
1NJOJ28 JJ 0 75 4S 0 4.M uo 
IHJOJJB 380 10 500 4.M uo 
INJOJ41 390 85 600 4.M 4.to 
1NJOJ58 4J.O 6.0 100 4.M uo 
jij)Oj91 410 SS 8oii----.. ..---•. ii 
INJOJ78 SIO so 9S 0 4.M uo 
1HJOJl8 S6 0 • s 110 0 4.M uo 
1HJOJl8 6H 40 ' 12S 0 4.M uo 
1NJ040ll 68.0 3 .7 ISO 0 4.M 4.111 
1Hj04ii- IS 0 33 4.M 

,______ 
I 17S 0 4.IO 

1NJ0421 82 0 30 . 200 0 4.M 4.IO 
1HJ04JB 910 28 2SOO 4.M uo 
1NJ0441 100 0 2S I 3SOO ..,, uo 
1NJ0458 110 0 2.3 4S~.:!!__ Ut 1.74 --·-------1NJ0491 1200 2.0 i S500 l .2J 1.74 
1NJ0471 1300 1.9 ' . 7000 • l .2J 1.74 
1NJ0418 ·I. ISOO 1.7 I 10000 Ut 1.74 
1NJ04tl ' 160 0 1.8 : ' 1100 0 l .2J 1.74 
1NJ0509 180 0 1.4 I 12000 1.13 1.74 
1HJ0511 200.0 1.2 1500.0 1..23 1.14 

5 WATT ZENER DIODES 
IN5300 Serles Caso Style Voltage Toi 5% -------
1N5JJJB 33 3800 30 1.41 1.11 
1N5JJ41 38 350 0 ' 2s 2.41 1.11 
1N5JJ51 39 3200 20 2.41 ,_ .. 
1NSJJIB 43 2900 20 2.41 1.11 
1N5JJ1B 4.7 260.0 : __ 2_.o_· ~- 2.41 1.11 

240°1 
- ----- --,:ii 1N5JJIB . ! 5.1 IS 2.41 

1H5JJ91 ·- S6 2200 
" 

1.0 2.41 1.9' 
1H5J408 80 2000 ' '0 2.41 1.11 
1H5J418 62 2000 ' IO 2.41 1.11 
1N5J428 88 17S.O 1.0 2.41 1.11 
1Nii4li- 1 s 17S 0 . --- ,-s--- ------ 2.41 1.11 
IH5J441 I 82 ISOO I IS 2.41 1.11 
1N5J451 .. 8 1 ISOO 20 2.41 1.11 
1H5J418 9 I ISO 0 20 2.41 1.9' 
1N5341B 10.0 12S.O 2.0 2-41 1.11 
1H5i4ii- 11 0 12S 0 2S 2.41 1.11 
1N5J4118 ! 12 0 IOO 0 2S 

I 
2.41 1.81 

1N5J508 ' 13 .0 IOO 0 
' 2S 2.41 1.11 

1N5J511 14 0 100 0 2S 2.41 1.11 
~~!~!!!_ 15 .0 7S.O 2.S 2.41 1.9' 
1N5J5JB 16 0 750 ' 2 s . 2.41 . 1.11 
1N5J548 ___ 17 0 10 0 ' ,, 25 2.41 1.11 
1N5J558 18 0 65.0 : 25 2.41 1.11 
1N5J518 19 0 65 0 25 2.41 ' 1.11 
~~~~578 20.0 65.0 3 .0 -~.!_ --'·!! 1N5J51B 22 0 soo 35 1.41 1.11 
1N5359B . 2• 0 50 0 35 2.41 1.11 
1H5JtOB 2SO 50 0 40 2.41 1.11 
1H53t18 27 0 50 0 s .o 2.41 1.11 
!~~'!!~! 28 0 50.0 6 .0 2-41 1.11 
1N5Jl38 30 0 40 0 80 2.41 1.11 
1N5Jt4B 33 0 40 0 100 2.41 1.11 
1N5Jt5B 36 0 300 "0 2.41 1.11 
1N5JllB 39 0 JOO 14 0 2.41 1.11 
1N5Jl7B 43.0 30.0 20,1!__ 2.41 1.11 
lHSJllB >---47 0 2S 0 25 0 2.41 1.11 
1N5JHB 510 25 0 210 2.41 1.11 
1N5JIOB 56 0 200 JSO 2.41 1.11 
1N5J718 600 200 •OO 2.41 1.11 
1N5J728 · 62 .0 20.0 42.0 2.41 1.11 

c ,,.5 

' Yl"'r 1-z-.,-,...--,1---,-.,,.-1-- -.--.. -•• - k-,,.,-- ---~~k:!_ ~~~--=-~ 
~~~~__j ___ v~!!! _ _ _~"''":I inA. •Ill Ohm!I l -99 f0f>·999 

5 WATT ZENER DIODES 
~!:!_5_!~~le1 C!~~lo, Voll~g! Toi. 5%, ____ _ 
1H5J7ll 680 200 440 1.41 111 
1N5J741 ISO 200 45 0 1.41 1.11 
1N5Jr51 82 0 IS 0 85 0 241 1.11 
1N5Jrtl 87.0 IS 0 75 0 1.41 1.11 
1N5J17• 91.0 __ ,_so ___ 7!>0 - ~ ·!! __ __ ! -~ 

iii;iii1 1000 120 
--900 _ _ _ 

211 1.10 
1N5J7tl 110 0 12 0 12S 0 211 1 IO 
1N5'.1108 1200 100 170 0 211 1 IO 
1H5'.ll 11 1300 100 1900 211 1 IO 
1N5JUll 1400 80 230 0 2.11 1.IO 
iii;iiii ISO 0 

- - iii ___ 
JJoo-- - iii - 1 IO 

1H5Jl41 160 0 80 JSO 0 211 1.IO 
1N5Jl51 170 0 80 380 0 211 1.IO 
1H5JHB 1800 so •JO 0 211 1 IO 
1N5'.1171 190 0 so 450 0 2.11 1.IO 
1N5Jlll 200.0 s .o 460.0 2.11 1.10 

c .,.,. 

~_[?!)~- · Cose S1yle, Volt lot. S'4_ ___ (Calhodo 10 Caso) 

1HJnJ• J 9 8•o 2 o 
1HJnUI• 4 J SBO I S 
1NJn5A 4. 7 SJO 1 2 
1Ninu ' s 1 4qo 11 
1NJn7 A S 6 445 1 0 
111Jn1• 8 2 •os 1 1 
1NJ11111A 6 .6 370 1.2 

M;tt;J="or fevetMt polttrlly l•node lo 1tud). chAnge sulll• A lo RA. 
c .• ,. , 

-iioiO-"ii 1031 131 
10.J2 I JI 
10 J2 I JI 
1031 IJI 
10.J2 I JI 
10.tz l _JI 

10 WATT ZENER DIODES 
~-p~· · · Ceae S1yle, Vo11 . lol. 5•1,__ _ (Anode lo C!'!!l_ 

1H1'701 8 8 370 0 1 2 1.7' l.01 
1N21718 1s· 3350 13 '71 101 
1H29721 8 .2 305 0 1 5 UI I 01 
1N2t1JB 9 I 275 0 2 0 1.7' 901 
!~~!!!! 10.0 250 0 3.0 1.n '01 
1N2t1s1 110 --2j oo Jo -- - iii ___ iiii 
1N29718 120 2100 JO t .1' IOI 
1"21178 130 1900 30 tn IOI 
1N211'9 14 0 180 0 3 0 1.1' l.01 
1N21711 IS 0 170 0 3 0 t .1' l.01 
iiiiiiiiii 16_0 _____ 1550---- - . -0---i .li - - - iiii 

1N111118 17 0 145 0 4 0 1.1' I 01 
1N19118 18 0 140 0 4 0 I II I 01 
1H191JB 19 0 IJO 0 4 0 I .II 901 
1H29MB 20.0 12S 0 4 0 I .II l.01 
iiiiii5i - 220 --,!so so ___ ili ___ iiii 
1N19HB 24 0 105 0 S 0 I .II I 01 
1N211178 2S 0 100 0 6 0 1.1' I 01 
1N21111B 27 0 95 0 1 0 I .II I 01 
IN2tlHB 30 0 85.0 8.0 I .II t .01 
iiiiHOa JJO 7S O-- 90 - i .ii --ioi 
1N1n18 36 0 10 0 10 0 1.1' t 01 
1N1n2B 39 0 85 0 I 1 0 I .II l.01 
1N2nJB •JO 600 120 I .II l.01 
1N211114B 45.0 SS.O 13 0 I .II l.01 
ii<i995i --.Iii --soo 140 i .ii ___ iiii 
1N211918 SQ 0 S5 0 15 0 t .11 l.01 
1N2197B SI 0 50 0 15 0 I .II l.01 
1N1191B S2 0 50 0 15 0 1.1' l.01 
!~!!!!! 56 0 45 0 16.0 I .II 1.01 
1NJOOOB 62 0 40 0 17 0-- - i .i t --i oi 
1NJOOIB 680 370 180 1.1' l.01 
1NJ002B 75 0 JJ 0 22 0 1.1' I 01 
1NJOOJB 62 0 30 0 25 0 1.1' I 01 
1NJ004B 91.0 28 0 35.0 1.71 t .01 
ii<ioosii 1000 ---2so _ _ ___ •iiii ___ - ,11 -- - 1.;1 
1Hlootl 105 0 25 0 C5 0 t .11 t Ot 
1HJ0078 I 10 0 23 0 55 0 t .1' I 01 
1HJOOIB 120 0 20 0 75 0 1.71 l.01 
1HJOOl8 1300 190 IOOO 1.1' 1.01 
tNjOiOi - 140 o- - --- ,e o----i25 u - - ; .11- --,.01 
INJOllB 150 0 II 0 175 0 I 1' I 01 
1NJ012B 160 0 16 0 200 0 1.71 I 01 
1NJ01J8 175 0 I 4 0 250 0 1' 4J 1114 
1NJ014B 180 0 14 0 260 0 1'.4J 1' M 
1HJ0158 200.0 12 0 300 0 11.43 11.M 

Note : r011everse potniily ( CA ii~ lo ShH:ll. chAll(,JU m.illht B In RB . 

r. .,. .. 
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,, .... Zene1 Tosi Mu Imp 

""""* Volls Cut utnl mA -.1z10hnLS 

SO WATT ZENER DIODES 
"!XH .. Case SI le . Voll . Toi 5% (A110de lo Case) 

'"""" 11465()11 ....... 
.... 511 
~_Ell-
-I 
llUl05e 
IO>otl 

*""" ~! 

"""'" *lllOI 
..Ulll 
..U111 
~!II 
llCJJUI 

'""'" llCUlll 
llCUlll 
1Ml1118 

INU1M 
lllUJOI 
..UJll 
INmJI 
WOlllll 

•mta 
•>.nSI 
INU:rtl 
llllllrl 
!'!~!!!_ 
*131" 
llCWOI 
*1U11 
"'"111 
!!!ffi!_ 
'""". INllJll 
*11141 
11111111 
!'1!!!! _ 
lflUllte 

'""'°" "'"411 
'""421 
!t~! 
INJJ441 
IM"411 
lllJMll 
WCJ).tll 

*""• •Ol4M 
1Hl.150ll 

J9 J 200 0 16 
43 2900 0 16 
•7 26SO 0 12 
5 I 2• SO 0 12 

--~6 _ _ 2?~-- _ _ _ 0_ 12 

6 2 2000 0" 
6e 16SO 02 
7 s 1700 OJ 
e 2 1500 04 
_9 _1 _ __ l~ ~Q _ _ OS 

10 1200 06 
II 11 00 oe 
12 1000 1 0 
IJ 960 11 

" e~ 1.2 
IS 6JO 14 
16 160 1.6 
17 7'0 I e 
16 700 20 
19 6~0 22 
20 6JO 2 4 
22 570 25 
2• S20 26 
25 500 2 1 
27 460 2~--
JO 420 JO 
JJ JOO J2 
J6 J50 JS 
J9 320 •O 

_ _ 43 __ ___ 2~-- __4,_5 __ 

•5 200 4 5 ., 270 50 
50 250 50 
S I 2•S 52 
s 2 __ __ ?~0 _ _ _ 5_.5 _ _ 

56 220 6 0 
62 200 I 0 
66 100 eo 
75 170 90 
82 l !lO 11 0 
91- - ---1·0- - - - -,5 0 

100 120 20 0 
IOS 120 2S 0 
110 110 JO 0 
l~Q 100 •O 0 
IJO - --gs-- SO 0 
1'0 90 60 0 
1so es 1s o 
160 00 60 0 
11s 10 es o 
160 f10 90 0 
200 65 100 0 

..... : r°' 1eve1 se po1,1111y tcoll1ot lo 10 shn . .11 . 1,;hauU" sulll.11 B 10 RB. 
(..• l•I 

1,.,. Tes1 
.._,,,l1Qer Vu ll:i. Cu11tt11I mA . 

io WATT ZENER 010DES-
...... .,. JO J200 0 16 
..... u .. '3 29\Ml 0 16 
tM4SHI 47 2650 0 12 ... ,_ S I 2•so 0 12 
~!!!! _ _ S _6_ _ _ 2?~Q __ _ _ OJ2 
...... 21 6 2 woo 0 " IH1I041 68 18 SO 02 ...,,., .. IS 1100 03 
... _I e 2 1 ~00 04 

1!'1'9'• - _ QJ _ . __ J~!Q _. _ _ Q§ _ _ 
Pl1IOll 10 1:J11() 06 
IH110ll II 1100 oe 
IHJll09 12 ! ()(){) 1 0 
WHlll IJ 9110 11 
~!!! 14 ---~~Q _ _ __ I ~--
lffnlM 15 6JO 14 
IHJIUI 16 160 I 6 
IN1fl~ II 740 I e 
tfitlllll 18 100 20 
! .. ~!~~ -- iL _ _ - __ ..QQQ -- 2 2 
<:• l \U 

Nol Pi lca Ench 
I· ~9--j liiQ.999 

115.41 114.07 
15.41 14.07 
15.41 14.07 
15.41 107 
1~1 1~.~~ 
1$.41 1407 
14 .27 tl .00 
14.27 tlOO 
14.Z7 tl .00 
1!1!_ g~ 
14.Z7 tl.00 
14.27 U .00 
14.27 tl.00 
14.27 U .00 
14.27 1! -~ 
14.17 U .00 
14.27 IJ.00 
14.27 13.00 
14.27 IJ .00 

_!!~!._ 11.00 
14.:17 U .00 
14 .27 U .00 
14.21 IJ.00 
14.27 11.00 

_!~!._ _ _ !!~ 
14.27 IJ.00 
14.27 IJ.DO 
14.27 ti .DO 
14.27 t3 00 

_!! -~.!_ _ _ !!~ 
14.27 IJ DO 
14.21 U.00 
14.27 tl .00 
14Z7 IJ .00 
!!~! _ _ H-~. 

U .17 13.00 
14.27 1J.00 
rur ti .DO 
IUI 11.DO 

- !!,~~- _ _ 1! ,~ 
1U7 
14.ZI 
2'-05 
24.06 
~4 .06 

2 .. 06 
2• .06 
2• .06 
2 .. 06 
2'-05 
24.06 
24.06 

$15.41 
15.41 
11.41 
15.41 

_! ~,_! !_ 
1S •1 
14.21 
14.21 
14.27 

_ !!~r -
14 .21 
1427 
14.27 
14.27 
~~ .~~ -
14 21 
14.21 
1421 
14.21 

_!!:!! -

U .DO 
U .DO 
22.02 
22 02 

--R~ 
22.02 
22.02 
22 .02 
22.02 
22.02 
22.02 
22.02 

114.07 
14 or 
14 07 
1407 

_!!~~ 
,. 07 
llOJ 
ti OJ 
IJ.OJ _ ,rn 
tJ .OJ 
IJ OJ 
IJ OJ 
fl OJ 

__ I~~! 
11.0J 
11 OJ 
11 OJ 
fl OJ 

_ !~~! 

T)'ptt Zener Tes1 Ma lll Imp 

Ntm•llttf Voll• Curuml inA. lif Ill Ohrnl 

50 WATT ZENER DIODES (Cont'd) 
" T0·3" Case Slyle Voll Toi .. 5% (Ancxle lo Case) 
1H21118 20 630 2. 14.27 ti.OJ 
1H211tB 22 510 2S 14.21 IJ OJ 
1H21208 2• S20 26 14.27 fl Ol 
1H21218 2S soo 21 14.27 11 OJ 
!!!~!~'! 27 460 28 1~:!!_ 11 Ol - ---
1N2Ul8 JO 420 30 1427 1J OJ 
1H2124B 3J J60 J 2 14.27 13 OJ 
1H11258 36 JSO 35 1421 13 OJ 
1H212H J9 J20 40 14.27 IJ°OJ 
!!!~~!! •J 290 4 s 14.27 __J_!;~ 
1H21218 45 2eo • s 14.27 11.0J 
1H212t8 '7 270 50 14.21 fl .OJ 
IH21J08 50 250 50 14.27 IJ OJ 
IH2U18 51 24S s 2 14.27 IJ .03 
1H21J28 56 220 60 14.27 U .OJ 
iiiiiJJB 62 200 70 14.27 1J OJ 
1H21J48 68 1eo eo IUI 11 OJ 
IH21J58 75 170 90 14.27 ti OJ 
1H21J88 e2 150 II 0 14.27 11 Ol 
!!!~!~! B 91 .. o IS 0 14.21 1! ~! 
1H11JIB 100 120 20 0 14.27 ,, OJ 
1H21Jl8 105 120 2S 0 24.05 22 02 
1H21408 110 110 JO O 24.05 22 02 
IH21418 120 100 40 0 :14 .05 22 02 
!!!~~~B IJO 95 so 0 24.05 22,~ 
1H284JB 1SO e s 7S 0 24.05 22 02 
IH21448 160 eo 80 0 24 05 22 02 
IH21458 reo . 6e 900 24 05 22 02 
1H21418 200 6S 100 0 24.05 22 .02 

TEMPERATURE 
COMPENSATED ZENERS 

Mu. Imp Zener 
rype Zenef W IZT VoU 
Numl>er Volts 01ms lot 

4iiiiMiLLIWATT; IZT = 7.5 mA. 

VoU . 
·1cmp 
Slab 

Nel P1 k::e Each 

1-99 [ ioo 9; 

0 0 · /_Case ~ 1 vle , Tempe1alu1e Ran e 55• 10 1 1oo·c 
1Ht21A 62 100 01~.1·c 
1Hl2JA 62 10 0 OOS%1'C 
1NU5A 62 10 0 002,-.1•c 
INl27A 62 10 0 001%1·c 
IHl2tA 6 .2 10.0 000>%1'C 

500 MILLIWATT; IZT = 7.5 mA. 

---~- --· 
96mv sue SI . 
48mV 2.ot I. 
t9mV 2.55 2. 
9111V .... 7. 
5mV 22.51 II . 

11 .. 
20 
17 .. 

~~-Caso ~lyltJ, fe111peu11u1e Aonye b5" lo 1 IOO•c 

1NU5 
IHUI 
1Hll7 
IHUI 
!!!!!! 
!Ht41 

8 

• • • • 

90 
90 
90 
90 
90 
II 1 

'OB Mrlllwnll Device. 

20 0 01%1·c 
20 0 005%1'C 
20 0 oon'.1•c 
200 00 1%1•c 
200 0005%/"C - ·---
JO 0 .01,...1·c 

500 MILLIWATT: IZT = 10 mA. 

104mV U2 211 
69 mV J .12 211 
21 mV l.S7 4M 

13 '"" 
1.71 1.41 

~ 29.21 ~~! - ---- 3.lt J.51 

~~:Case Slylo le1nµtua1u1e flehyu ~5 _10_1 _100~·._c _ _ ~·--~~--
4 .. 
5 

1Hl1S 
IHJl5 
1HJll 
IH315 
1HJl5 • 7 

e 4 
e4 
e 4 
e 4 
e .4 

1S 
IS 
IS 
IS 
15 

01 -;.1 •c 
01%1·c 

oo~.,..,.c 

OO?'M•C 
001%1•c 

130 111V 
172 mV 
65mV 
26 mV 
13 111\I 

J.41 
412 
4.71 
1.24 

10.11 

3.02 
4.15 
4.0I 
7.10 
I .II 
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SILICON CONTROLLED SWITCHES 
SILICON CONTROLLED SWITCHES 
lhw flllfcon conhoUed ewllch 111 • PNPN 1huclure wllh all lour semlconduclor 
reqlomt eccell91bla. This device may be used lor tlmer1, ktvel sensing or H • IAl
chlng 1tentl1tor. 

GENERAL ELECTRIC SILICON CONTROLLED SWITCHES 
--------~---~---------

Anode ContitlUOU!I 

Block log DC Forward 

iv.,. Voltnve Cum'"' 
~~1b9f VAK llmA -----
'"" 65 200 

'"" 70 50 
:iiii4 - -,-0-- 175 
3HU 100 115 

C-<',,ducllng 
Cheracletlttics 

lh 

mA 

(mA) 

I 5 
4.0" 

Gell! f1 igpe1inp 
ChArAcle1is:lk1 

,_ ___ v_o_k _- ~OV, Al• 800ohmt 
nua p oo r1gc • IOK 

1--~---~·. ___ vy_1k __ --·'-"'!1 ___ ,. __ vg_1_11 __ 
__ j~I tn~_I ____ _ 1.':J __ 

I O 4 lo 65 I 5 .• 10 
150." .4 10 .80 ---20 ----<>----10- .-- --.. iO~ 

2.0 10. .4 lo .65 

SILICON UNILATERAL SWITCH SUS i -· --------------·----~---------
Swl1c1Mng '°'"' "4u . Hnldtt'Q 
VoUage Conl. Swilching Cuut-nl 

Type ---- fOIWJ! ld Cut•l!'nl 
~~~' Min. Ma•. Cu11enlmA 1AAUA ml\ 

2H4tl7 6 10 115 500 I 5 
2H41H 7.5 9 200 150 .5 
ZH4199 7 9 115 200 .75 
2"4111 7 g 115 200 .75 

SILICON BILATERAL SWITCH SBS ---- --
2H4HI 6 10 175 500 I 5 
ZH4HZ 7.5 g 200 120 _5 

c.1111 

ft)l'ward Oi~slptllion 
Blocking fit Mn• . Opwr 
Cu11enl lenioera1u1e ... mW ~-·.£_ 

10 125 
0 I 150 
0 I 125 
0. 1 125 

----
"' 300 125 
0 . I 350 150 

Ucl Pflce fech 

C11!;e 1-99 ------- --- 100-999 
I .IO 
UI 

TO 90 11.ll 
I U98 lt4 
IU 98 US 
10 - 18 3.12 

10 98 3 
10-98-3 

f , " 
Z.OI 

-'° LOI 

·" 1.31 

BILATERAL TRIGGERS-DIACS 
DIACS 

11'1"' v, " Net P1I e E"rh 
Numt)(tf Mln. M;u .. ,,A Max. c ... 1·99 100-999 

The Oiac Ir." dillusr.d silicon bldilecllonnl higget diode whk:h may be used lo lriuger 
----- --- ----

1H5751 20. 4 0 100 10 92 .17 _,. 
lhe lilac or lhe silicon coolr olk!d recllfler . 1H5751 24. 4 0 100 IQ 92 1-10 ._,,, 

1H57IO 28' 4 0 100 10·92 .II _,. 
1H5711 32 ·• 4 0 100 10 92 .I/ .51 

11 0 .E. devlct! 1H57U J6. 4.0 100 10-92 .17 _,. 
IV"" Vs Is NelP1 e EAch 

ii4515ii- 2No 25 1092 -:;4 - ---_IJ-

IH5751A 24 I 2 0 25 10 92 1.JO '-'' Number ~Aln . Max. 11AM~__£!9~ 1-99 100-999 1H5710A 28. 2 0 25 10 92 1.20 1.0I 
IT -I 11 32. 4 0 200 00 JS ' -" 1 .14 1H5711A 32 + 2 0 25 10 92 _,. ·" IT .... 11 16 .. 2 .0 80 10-98 _,, .17 IHSIUA J6. 2.0 25 10·92 1-.20 1.0I 

c-1:n1 

OPTICALLY ISOLATED ZERO CROSSING TRIAC DRIVERS 
EMlllEn DElEClOA f:OUPLED I - --J.ea11. . Mn.: (ml\) n1.1s Pel' It Po..,.. .. , lnpul l~C"ll., IP.d a1ock lrl(J NelP•lco~ 

Fo1wmd ro1w1ud f()fwArct nP ... ,•~e °"'' Cu11en110 Breolt()own Switching Vo lloQe 
Col . No. Mir . Vons Co1 1ent Ctmenl Volls mW 11loac1 (mAJ Volls Spoed '"'"' 1-99 100-999 ------ -- ---
MOCJOOI Molo1ola 1.5 50 100 30 300 30 1500 o 1sv1.,, 250 11-IJ I .to 
MOCJOIO Mo10fola 1.5 50 100 30 JOO . 15 7500 0 15Vl&1S 250 ,_,, 1-10 
MOCJOll Molo1ol11 1.5 50 100 JO 300 . 10 7500 o 1sv1,,i1 250 I.II UI 
MOCJ020 Molorola I 5 50 100 JO JOO 30 7500 tOOV l&1S 400 I .ti 1-11 
MOCJ021 Motorola I 5 50 100 JO 300 15 7500 10 ow,., 400 2.01 I.II 
MOC JOJO Mo101ole I 5 50 100 JO 3:io 30 7500 100 OVl1t1 250 2.1• 1-74 
MOCJ031 Motorola 1.5 50 100 3.0 JJO . 15 ~~--~.£.~~ __ 2~0 __ UI 2-:10 

~---
HllJI GE. I 5 10 100 30 - 10 ~000 2 ov 1.,1 250 2-11 1.71 
HllJ2 GE. I 5 10 100 30 - 15 4000 2 ov1,., 250 1.11 1.41 
HllJ' GE 1.5 10 100 JO - 10 2500 2 ow,., 250 1.15 1-40 
HllJ4 GE. 1.5 10 100 30 - 15 2500 2 OV111s 250 1.41 1.11 
HllJS G.E. 1.5 10 100 3.0 - 25 1500 2.ov1,,s 250 1.11 _,. 
C· t7N 

ZERO-VOLTAGE SWITCHES 
For 50/60 and Ill()() flz lhyrlslor Control Appnc;1Uons. wllh lnpul voUages ol ;>.t , powe1 ~upply. dillmpnllnl bn-olf ~enslng 11111nlilie1 . 1ero· c m~si11p delec 10t . nnd a 
.120. '.081230. And 277V . 7e10-vollnge !:wilches me rnonolilhlc silicon ln1egrnled Iliac gilling citcull. lhe morlels CA.3058. Cl\J059 :md MCJJTOP p1ovlde bulll -ln 
Clii::ulls designed lo conhol a thyrtslor kl e vmlely ol AC power switchillg eppllca · proleclion clrcull , lnhibllP.d thy• lsl0t fifing . And l 1iyh power OC cornpar:tlOf opere-
Uons. Each ol lhe zero-vollage switches incCHpof81es Ill luncllonal blocks: lil~.-l_lon_a_s_a_ux_i_i•~•y,1_u_nc_1_1o_n __ s. _ _,,--------,------

DC PeAlc Ovlpul Powe-
r.-r I Supply Suc>pty Putse Ois!'l 
No._ --+-'"'-•n_u_l•~c_l,._•~'--l~ Cuuent Cu_11-'-e<-•l- --t--"-\J . ..!!._lon 
CA:I051 RCA 14 •50mA 150mA 700mW 
CAJ05' RCA ,. +SOmA 150mA 700mW 
C•3011 nC.A tO iSOmA 150mA 700mW 
MC331DP Motorola t5 :t.35mA 80mA l .2W 

C- 111!11 

Gale 
lrW• 
Cur•enl 

105mA 
105rnA. 
IOSmA 
IOOmA 

Nel P1lce Eac h 
Pectiege 

__ Peck11ue ·-- -~-~~--~~ 
1·4t ·Ceremk: OtP 11.Sr 
141.·Ceiamlc UIP J 5o4 
141 Ceuunic Otf" 2.ot 
Bl·Plastlc DIP 3.5' 

~----~----
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SILICON SIGNAL TRANSISTORS & COMPLEMENTARY PAIRS 
-- ·-·----

NPN 8V ceo le t>rE Fl PO Nftl P1 ir.p F " ct-i NPH 0V reo le t.rf " rn ,,,. , P 11of .(' r111c 11 

PNP IV) mA !<In MHz mW c .... I 99 100 - ~!)9 --- - ---~ 

PNP __ 1'1_ mA JJif1 Miit mW Cnr.o t !l9 100 l"llJ9 ------ - -- - --
M .. lUI 12 •O 25 100 22S 28·01 ... 10 IJ.IJ 
Mr&JSO 12 50 20 600 JIO 10 92 ·" .JS 

2N40IJ - ~2- __ !Q2 .. IBO JfiO 10 !J7 I .JO _.! ·!'! ;;;;;&iliii; -· - JU ?00 JO 1()0 J !,O t o tt/ ,Jf .JI 
JH5122 15 50 20 •so J50 10 92 .JJ .JI 
MP8H'1 15 5 2S 800 625 10·92 .II .to 

2NOtl _!L JO JO 1600 .2<!1? .!.2E_ __!-~ ..:... .. ~ ·~ ----·- --f-- '---~ 

2N42t0 IS JO JO 2000 200 10·1? 19.51 15.0I 
MMUHI 15 •O JO 450 225 28 01 UI 1.12 
JHl11 15 50 20 600 200 10 12 1.10 .n 
MP8111 15 50 20 600 J50 10·92 1.0I .12 
JHJSIJ 15 50 20 600 600 10· 106 .41 .JI 
!_H_5.!JL 18 50 SQ .._~ _m_ lO· l.Q!! -~ __ •!! 
MPl1111 18 100 J 5 JOO J50 10 ·92 .3' .22 

MPIHlt 20 5 60 600 J50 10·92 .SI .JI 
JN51JJ 20 50 2 200 625 10 · 106 -~~ _ _ ·!~ 
MM no· 20 50 150 - 225 28 ·01 J.51 J .:M 

MMnt• 20 50 150 - .E~ 28 01 .2:~ . J .OI 
iiPeim ~-

20 50 ~so 50 JSO 1092 ... ... 
MP81501 20 100 25 100 350 1092 ·•' .41 
MPBUtl 20 100 25 -- J50 10·92 .to .st 
_ _ __ _JNllJI 20 _!QQ_ -~Q.. ~ .J!ll.. J..Q:.!06 _.2.l _-!! 
MPSAI~!• 20 500 20~ - 625 !0·92 .15 .41 

MPIAUI' 20 JOO 20K 125 ....!!!~ l QE.. -2! .41 
JH51JI 20 500 20 •O 625 T0· 106 .3J .2J 
~!..O!... .. 20 600 --2~. ~QQ_ ..1~0 10·92 Al _ _ .J! 

MP9tSl1" 20 600 J5 60 825 10·92 .II .JI 
MP9151J' 20 600 J5_ -~ ~ 10-~~ --"...'! ---=~ MPa31oe• 20 800 JO 100 J SO 10 ·92 .35 .JI 

_ _ _ !'!!!!!02' 25 SQQ _ _ 60 ~ ~ 10-92 ~ -:?! 
MP840' 24 150 JO 4 JSO 10·92 ... .JJ 
JH!520I 25 50 20 JOO 350 1092 . II ..• 

MPBIH1 25 5 60 6SO JSO 10·92 .10 .41 
MP915-41 25 50 20 600 J50 10·92 1.11 I .DI 
MPSU41 25 50 20 600 J50 10·92 I.Tl t . t1 
2tV-OH 25 50 •oo 50· 350 10-92 ·'! __ ·!! 
wii i oo1 2S 100 •O 100 J SO 10·92 .st .JJ 
Mr9 ~10 25 100 60 650 J SO 10-92 ... .o 
MPBJJtJ 2S 100 90 - 310 10 92 ·" .25 
MPS2tT.I 25 100 90 - 350 10·92 ,Jf .JI 
2NJJll 25 100 110 120 360 T0·98 .40 .JI 
2N212J 25 100 90 160 360 10-98 .31 .25 

MPSJIOJ..'..... -~Q .... .. (QQ_ -~~ J! •O . r.o ! UV~ .JI _.!J 
iN41ii; JO 200 ~o JOO :1•.o 10 !J7 .45 .JI 

JN41JS" JO 200 !tO ?: .o J "11 10 ri 7 .,5 .11 iNiiii _ ____ zoo ---- -
JO 100 (~0 JU() 10 10 1; .•4 .11 

2N4Hl" _ !L _ ?QQ. .....!!.>Q ?OQ ~!.>Q ~Q 'J? " _.!I 
-- 7iiijg2 - - JO 500 100 71•0 ;11;0 11 1 1n 1.11 UI 

MPS .. JI JO JOO SK IOU li 7~ I I t fJ7 .55 .31 
Mr9A14t JO JOO 10' 100 G:>!J 10 1'2 ... ... o 
2'12llOI •o 600 •o ?00 4()(1 10 18 ·" .41 
JHltol •o r.oo 100 ?'"1 ""' 10 IU .II .•4 
JHS231 ~L --~Q_ -~ --- ~Y'' !O "g· I . I~ ~-!~ 1ti5&41 ____ _ 

JO 500 100 2!>0 60U 10 IQ 'i .45 .)0 
MPSA1JI JO soo SK 175 62~ IU 92 .SS .3' 
MP9At4f JO 500 10, l?!i 675 10 97 ... .•o 
2N2J1t JO 500 100 7~t0 1100 IO !J . 51 ... 
- --- - --~"!IOJ __ - - ~2- - ~QI! .. - ~Q 100 :u.o 10 !17 .51 .40 
MP88SJ2" JO 600 JO ~!JO J:,o f ( ) !Ji' .92 .JS 

MPSIS3'' --~Q_ - ~ --~Q ~~~ - ~~Q !~ ~~ .It _.......:.!! - ----·---
?!!..ll~------ ~Q...:.... _ §QQ_ IQQ _1QQ ~~~ 10 117 --~~ - -- ·~ 
MP9l104• JO 600 100 IOU J l10 IU 92 ... .3' 

MPSJIOJ" _ ?L. -1~ 60 _ !5Q - ~~ !£~? --=~ - _ ]! 
MPS1u2 J O 600 100 2!•0 !:'175 10 92 .42 .11 

1N:Jl00 •o soo •o 2f10 U(l() 10 J9 191 '·" MPSl!U'l JS 100 100 ?Ory JJO 10 9? .51 .Jt 
MPS404A JS 150 300 • J:,o 10 ~2 SI .JI 

_ _ ?~~~! ___ ~~-~ -~ .. .. ':Z - ~QQ ~Q ~ tj · ·!! _ _}-~! 
MPS•241 • O ~o !iOK ?(J') 10 97 .11 .JO 
2HJ2tA •O 50 14 ?OOK JOO I U lj •.rJ 3.H 
2H424' • o 50 ~o 600 10 IOfi .JJ .22 
2N3M7 40 200 100 ~00 J 60 10 IB J .11 J.51 

!!!!.!~~ ~~ - 100 ~ Q_ .~Q._ J OO 10 92 .Jl -2'! 
MP8A20" 40 100 •o 125 ' 350 i6 92 .:M .J1 

--~!'-"~?!r...... •L 100 •Q _1~Q- l~Q !Q..~L _,?! ~ 
JH• 121 •o 100 s o •oo 675 lO 106 .JJ .JO 
JN4122 • o 100 l!iO "01) 62~ 10 l ()fj .45 .JO 

MPBA IT 40 100 200 uu J~O IU 97 .11 .49 

!II..!'_~· -~o 100 20Q .-.!QQ_ -~~Q ! Q.~~ -=!~ --=~ 
2N511J" 25 100 100 ~ 360 10·98 .21 .ti 

JNtGll' 25 100 100 200 J 60 T0-98 .31 __ .2~ 

MPl511J 25 100 100 100 J60 T0·92 .25 .11 
MP815JO 25 100 100 390 J SO T0·92 ... .41· 
MP8JJl2 25 100 ISO - 310 10·92 .15 .JJ 

JH3IOJ" 40 50 JOO J5U 10 92 .u .00 
JHJtoS" •o 50 250 J5U 10 ·92 ... .0 

i.'PiJICM;--- •O 100 200 - 625 1092 .i5 
JHJllOI' 100 J OO 350 10 92 .II 

--m;;o,-- 300· -200- ... 625 1092· ... 
MPSJJH 25 100 150 - JIO 10·92 .49 .JI "'"'"Jll 5000 12s 3 / 5 10 10 •.n 
JHJ51S 25 100 ISO' 40 200 T0-106 .JJ .21 . 
2HJJU 2S 100 ISO 120 J60 10·98 .n .25 
2H2t24 25 100 150 120 J60 10-98 AO .Jr 
MPii5ii• 25 100 150 J90 J50 10·92 .TO .ii 

MP81523• 25 100 JOO J40 J50 T0-92 .TS .51 
MPili'ii·--- ~5 100 150 4Z5 J50 T0·92 .to ----.43 

MPBIStl' 40 100 150 .~ _150 T0-9L _,!!. --·~! 
MPllSU 25 100 200 J•O J50 10·92 ... , .. 

1H1.t25 25 100 2J5 160 J60 10·98 ... .Jt 
MP8H75 25 100 235 - J50 T0- 92 ... .11 

~!!.Sl9.!L IK ~ ~~ !~ ~~ - .so 
MPBIOl1" 160 6 25 IO 92 
___ MPSIOl3' ......!§Q ---- .. .!?~ !Q:2L 

§!L -~~ .'..Q:2L 
JH«24 
iiit4i11 40 IU 92 .u .'O 
?!l_~?!L ___ ~ lQ-~L ~" 41 
MP81530' 40 10 92 .51 .'2 

--·---M~~JL. _ !!L llrn_ .......:!~ -..!~! 
JHJJll 25 100 2SO 120 J60 10·98 . Tl ... JN4400" • o 600 22~1 350 10 92 .n ... 
2NJJl1A 25 100 250 120 J60 10-98 _:!! --·~ 
MP81!515" 25 100 250 J 90 J50 10·92 . IT .. J 

JH«OJ' ~Q__ -~ -~~Q_ !.Q1L -·~- ... 
MPii5ii;- -- • o 600 90 250 350 10 92 ... . .. 

MPH511' 25 100 150 J•O J50 1 0:~ .ti .51 
2H33to 25 100 •OO 120 J60 10-98 ~~ - -_,; 
2N4t24" 25 200 120 200 J50 10 92 .41 -:Jo 

MPSIS34' ~Q_ 600 ~ ...1~2- 350 ~Q · ~~- --..:!.! __:!! 
2NUOI" 40 600 100 275 J SO 10 92 ·"' .It 

2H«OJ' ~o 600 100 _q~Q._ J~ !Q..~ ~- ..-=!..! 
2H4121' 25 200 120 200 J50 10·92 ... --·~ 
2HJl31A 25 JOO 100 150 JOO 10 92 .41 .21 

MP9D041 25 300 10QO 100 62S T0-92 -.U!. ~~ 
Mii·~· 25 500 J5 60 62S 10 ·92 .12 .4J 

GES5114' • O 750 60 125 500 10 92 .54 .JI 

- - - -- • Q!.!1_5_1_!!'._ ' L _ISO _QQ _ _ 1~~ - - ~QQ ! Q.2L .53 ·l! 
OE95111' 40 150 IOO 150 500 10 92 .57 .JI 
__ ____ 9es5111• ~Q- 7~Q_ _!QQ __J~Q- ~QQ gm -"~ - --"!! 

MPB8512' 25 500 J5 60 625 T0-92 ~!. .41 
)NS411° 25 500 •o 250 •oo 10·98 .41 --.3- 1 

OEB5111" • o 150 150 ISO soo 10 92 .SI .'O 
----~ES5111' •O ___IB1 l ~Q- _!~Q - ~QQ !Q:~~ .12 ---=~~ 

2H5354' 25 500 40 250 ~QO- T0-9'!_ ~ .....__E 
JN3702 25 500 60 150 J60 !0·92 .H ... 2N222tA• 40 800 •o 2~0 soo 10 18 .II ... 

JHJIOIA' __J?O _!!00 ~Q _!QQ _ - ~~ !Q:.!!!... -~!.! - -~ 
2NJ414 25 500 75 150 J60 ro-~~ .40 ~! 

2HS355 25 500 100 250 J60 10·98 ~!. .35 
2H:Mis _ 25 500 ~Q_ ~.~~ ~ TO·~!_ ~ ~ 

OE95111 25 150 60 100 500 T0-92 --2H3710 JO JO 90 - 3SO T0-92 .41 ---:;; 
Mrs1101 JO JO 100 50 JIO T0 ·92 ... ,JI 
2H3101 JO JO 100 100 J SO 10·92 .51 .40 

•o 2SO 800 10 5 .51 .so 
~Q . _ ?.QQ_ -~QQ !Q.~- ~ .SJ 

_! .Q2_ ~QQ _ JiQQ !Q:~~ ~~ .20 
2N222JA" 100 JOO 500 10 18 .10 .41 
____ _2H2toTA' .....!QQ _ .. ~.Q<! !Q:..! ~~ ~- ·'! 
JN2211A• •O 800 100 JOO BOO 10 5 .5' .50 

2H2to5A' 60 600 _ _!QQ 200 ~QQ !Q:~ _ :.!! -~ 

!.."~- JO 50 JOO ---2!!.... ~ !0·~~ .........:!! ... 
NP91511" JO 100 50 215 3!JQ T0 ·92 .311 .21 
~~!~ ~ _J!lQ_ 50 225 J50 T0-9L _J!_ ~ 

- - 2H41tl JO !QQ_ ~Q_ ~ ~ lQ:.!Q§ __,R __ .2~ 

1N711 40 150 40 50 500 10 18 ... .to 
JNlll •O 150 •O 50 600 10 J9 .57 ... 
2N4237 •o JOOO JO 2 1000 10 J9 t.41 1.12 

2N<JJ4 •O J OOO JO J IUOO 10 J9 1.15 1.19 
2N40:11 40 1000 • O 60 1000 10 J9 1.01 .IT 

MPSt51J" JO 100 90 275 J SO 10 ·92 .51 .4J 
MP9Htr- •o 100 90 225 JSO 10·92 .10 ... 
2H4051 JO 100 100 - J 60 T0-92 .u .42 

!~~~J ~Q _ _ _]_OQ._ -- ~q .....!.QQ_ 5QQQ ! Q:J2 _ _:1 1 -~! 
JH!JO •s JO 100 30 JOO 10 18 .10 .31 
MPSl545 45 !QO 20 Ji~Ujg 1.05 ·"· 
f lJnrling lon. ' C:t)mpfnrnen lA1 y Pni1 ('I I...-
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SILICON SIGNAL TRANSISTORS & COMPLEMENTARY PAIRS (Cont'd.) 
NPN BVceo IC hFE fl PO Nel Pr M:e Each NPN BV ceo le hfE Fl PO 

PNP ~L _ !11A Min . Mlil -~ 1 £!.!!__ ~~ 100·99~ PNP IVI "'" MWl Miil mW 
MPIH34 •5 100 •O 500 625 10-92 S .15 S .57 MPSlott• BO 200 100 150 350 
1111271 •5 150 SO 100 1000 10·5 UI .17 
MPllS1_5 _ __ ___!L _lQQ_,_!Q_ _lQQ_ ~§Q l (l 9L ~! ___,l! 
lllltM •5 200 250 50 360 10· IB 1.44 1.0l 
MPOll •5 200 400 100 350 10-92 .114 .10 
lll:Jt\:1 •5 500 •O 250 600 IO· I05 .U .:JO 

2Nll4' • 5 500 BO 200 600 10 · 105 .'9 .33 
2NSJOI 50 50 150 30 350 10·92 .17 .51 

MPSl5H• BO 200 100 150 350 

~!!~!00 BO IOQO_ . ....2Q.. ~ ..2QQ 
2N44!0 BO 250 60 BO 6 25 
MPIAOI• BO 500 so 100 62S 

MPIAH 0 BO 
3~~ 

so 4 -~~ - ---
2N4231 BO 30 1000 

MPl!C!I 50 -~Q_,__!.QQ..._~~~~L~n__M. 
2N50M 50 50 150 •O 350 10·92 .H .U 

1115211 50 50 200 JO 350 IO· IB .M .IM 

2N:JOIO 80 1000 •o BO 800 
2N42H 80 3000 30 3 1000 
IN4031 80 10QO 10 100 1250 

2N50l7 SO SO 250 •O 3SO 10·92 .10 .SJ INl405 90 150 60 40 1000 
IN1111 50 150 100 60 BOO 10-39 .51 .0 MPILll 100 600 40 60 625 
~!! SQ_ SOO 75 !§2-~_,.!0· 9B .55 .37 
1112417 so soo IBO 150 360 l0·9B ... . .. 
IN1111 SO SOO •O 60 BOO 10 -39 .11 .50 
INIH SO 150 •O 10 500 10· 1B 1.51 1.11 

• 2N420 60 50 50 - 600 10- 106 .H .IJ 

INH:IO 100 600 60 100 62S 
2N34H 100 500 100 150 1000 
2114124 100 200 40 100 1000 
iiiiu 100 soo 30 - 1000 
2N5111 100 1000 40 30 1000 

JN2414 ~Q_ _2Q_ _!QQ_ _60_,_~~Q- !.Q:.!!_i--~ __ .3!_ 
2Nl7H 60 SO 300 30 360 10· 1 B U7 2.5• 

2N34H 120 100 40 150 400 
___ 2_N~ 120 600 30 100 350 

MMU7H 60 50 150 •O 225 2B-O I 1.51 5.71 2N5401 120 600 50 100 350 
1111111 60 SO 150 100 625 10·92 .0 .21 

1N41soA _§Q 50 °00 
- 6QQ.. ,.ll!:.!Ql!.,__,g ~---'n 

MPHl>H• 60 200 100 150 350 10·92 .41 .33 
~nH• 60 200 100 150 350 ~L ~ _M 
31131SIA 60 200 100 300 360 I0· 1B .IO .SJ 

2N3112 60 200 100 •O 360 10· 1B 1.32 .H 
IN1H5 60 200 250 50 360 10-18 1.51 1.01 
INU54 60 500 25 100 _SQQ_ .!Q:!Q~ ~~ ~ 

MPIA05• 60 500 50 100 625 T0-92 .12 .H 
---~!~~ _ .!>Q _ _2Q0_ .._2Q. _!QQ_ .m. !Q:2L ,_:_'! -~~ 
MPllOOO 60 SOO 30 30 625 I0-92 .15 .11 

INllM5 60 SOO BO 200 600 IO· IOS .0 .33 
MPU!lll 60 500 100 60 350 10-92 .31 .11 

IN3150A 60 200 50 250 360 I0· 1B .II .51 
------ - - - - t---

1Nlt0$A 60 600 100 200 600 10-39 .71 .41 
1114031 60 1000 7S ISO 800 10-S 1.10 .71 
MP8054 60 IOOO 20 100 625 10 ·92 .51 .:JO 
MP84355 60 100 200 100 625 10·92 .52 .SJ 
2N'235 60 3000 30 3 IOOO 10 -39 1.t2 1.41 

INUt 60 IOOO JO - - IOOO 10·39 1.14 1.51 
llilm _ ___ §§. _ .... ..l~ ~Q .._.§Q_ IQ!Xl lQ:§_ ..... !~ ___,!! 
1111111 65 1000 40 120 500 I0· 18 U3 1.11 

2N403t 65 1000 40 60 5000 I 0 ·39 1.11 .71 
iiPiiiis-.--- - so-1-100 ao >-ea 3so 10-92 ... --. .e 

MPll155° 80 100 30 80 350 I0-92 -'!! __ .4!_ 

;::-wPioH it:~--:~ 2~ 1~ ~~ fg:~~ ,:; , :~: 

IN4121 120 100 40 150 600 
IN3417 120 100 40 150 400 

MPSLOI 120 150 so 60 625 
IN5112 120 1000 40 30 1000 

2N5MO 120 1000 40 30 1000 
IN5550 140 600 60 100 350 
2N51JI 140 600 125 100 62S 

MM4001 150 500 20 - 1000 
2HJ501 150 300 20 150 1000 

2N3137 17S 1000 
r- - - '200 100 1000 

2N5551 160 soo 80 100 JSO 
MM:IOOt IBO 400 40 so 1000 

2N4tll 250 soo 20 20 1000 
MPIAH 200 500 30 so 62S 

MPU43 200 soo so s o 6 2S 
MM4002 200 500 20 - 1000 

2iiesw <>V 500 50 40 62S 
2NH11• 250 500 50 40 625 

2N4127 250 so 20 30 1000 
MM400l 250 500 20 -- 1000 

2Nl511 300 soo 4S 40 6~5 
IN3143 300 s o 2S 30 1000 

2N505I 300 150 3S 30 1000 
Ml\llAl2 300 soo 2S 50 62S 

MPSA42 300 500 ~Q_ ,_2Q_ ,_fil~ 
2Nl520 350 500 30 40 625 

2Nl517 350 500 30 40 62S 

l!!lllJ BO ISO 40 50 800 10 ·5 I.Ill .15 10a1eing100. 

c ,, •• 
·comptemenuwy Pait . 

' C01 nµlutnt!111 .uy Pait . '· '"' 
SWITCHING TRANSISTORS 

c . ... 

MPH le hF~ IT T on /ns Net P1 ice Each NPN le hFE IT T ontns 
PNP ~~ __.!~ -~ MHl I oll lns Case 1·99 100·999 

l!!!!M -- ,_ !Q_ ....l !..l2 -~Q. - _l§Q _!~!!~. IQ:!Q§ I~ _ 1.j! 
PNP Vceo mA Mm Mttl r o ll / ns 
IN4403 40 600 60 200 15130 

MPlllMO 12 80 500 251 35 10 ·92 .31 .13 
2NJl40 12 80 500 25160 10 -106 .H .31 *"' 2N3541 :~ ~gg ?gg ~~:~ :g:~~ 2: ~: 2: 

2NJ903 40 200 20 2SO 35150 
2Nll04 40 200 40 300 2s1so 
INJ50I 40 3000 -~ -~ 4S/90 

IN:JI05 40 200 30 200 35115 
2NlllM 12 200 400 60190 10 · 18 3.11 2.15 INJICll 40 200 60 2SO JSl1S 

1N2311 - 1s- IOO soo- '27'18 10- 18 -:is~ MD3715 40 1000 SQ_ 200 4511S 
IHIHIA IS 10 500 121 IB 10 · 18 .H .42 2N4Gl7 40 1000 40 60 -
MPUJH 1S 10 500 12/I B 10·92 .II .41 2NJ244 40 1000 so 115 501185 

2"4208 IS 50 B50 IS120 10· 18 2.41 1.41 
2N5nl IS SO B50 IS120 10 92 .51 .H 

IHI.. 15 200 200 •017S 10 · 18 .II .11 
iiiiii 1~- 200 Joo · •a11r iO.ia · -:iii --.:ii 

INJ725 so 500 JS ~ 35160 
IN4G14 so 500 35 300 35160 

2N5022 50 500 2S 110 40190 
2NJ444 so soo 20 llS 50110 

IMUll 15 100 400 12112 10- 100 .41 .11 2Nl735 50 1000 20 250 4Bl60 
1114Jt4 IS 200 300 2SIJ S 10 92 .13 .42 IN3441 60 1000 2S 150 • 0190 
MPll .. A IS 10 200 4011S 10 92 .13 .55 
!!!!~--- _1~ -2._0Q 350 18128 I0·92 .31 .II 
MPun1 25 soo 150-- Tsmo· io:s2- .34 · --:a 

INJ501 50 3000 40 60 45190 
1---- - 300 101250 2N3251A 60 200 100 

2N2I04A 60 600 40 200 10130 
wii~---- --50-- 2 00- -- 12i~5 10-92 ... .4i 
IN1212 30 4SllO 10 39 2.01 1.41 

INSOlJ JO IUOO 40100 10-39 1.41 .H 

2N1I05A 60 600 75 200 10130 
INllOIA 60 600 75 200 I0/ 30 

---rli4iit- 95· l ooo - 40- -60 mi100 
IMJIM JO 1500 48160 10·39 J 24 2.J2 
!!!!~--- -~'!_ ! QQQ 30Q_ -~~~~ !Q:~L .... !:!! __!:.!! 

---2H4011 - 80 !000 ---.a· 100- 1001240 
2N4404 BO 1000 30 200 40/210 

2NllJ2 35 600 30 60 45135 T0·39 1.54 1.03 
- - iiiMll- 4 o - ~iiii- - 40 115 - 4°'90 10-H- Tii 1:5i 
INJHJ 40 2S 11S 50110 10·39 2.45 1.12 
-It •O 1000 1S 250 35160 10 39 1.43 .15 

140 4 0Q~~ ---~!!3435 50 100 200 
IN3131 11S 50 so 150 400/600 

"Complemenlary PAir . 

- •o 600 20 200 20130 10 92 .n .41 
'""'' •o 600 40 250 151Jo 10 02 .M .11 

JN4402 40 600 30 l~Q__ 15130 l~ .75 -~ 

Nel P1ice Each 
Case i-!.~_ 100~ 
10 ·92 I .51 •. 35 

. ..I.QR --·~ --1! 
10- 18 -...!!! ~~ 
10·92 J!! .__:!! 
10-92 .15 .JI 
10·92 .71 ... 

lo:39 2.11 -u. 
10 39 5 03 2.57 
10 -39 2. 11 1.15 

..!Q:~ _11! -1! 
lO·S 2.15 2.05 
10·92 .71 .55 
I0·92 .II .45 
10·39 3.51 1.H 

J.0· 3~ ~ -l~ 
10·39 2.33 1.11 
10 ·39 I.SI 1.23 
I0-39 3.05 1.13 
10 ·92 ~·~ ~!! 
10·92 1.11 .11 
10 39 122 4.43 
10 - IB 3.05 1.IJ 
10 92 .71 .43 

.~ 1.12 _E! 
10·39 1.12 1.31 
10·92 .71 .41 
10·92 1.10 .74 
10·39 234 1.13 
10-39 2.31 I .II 

l 0 ·39- 7.IM s ii 
10 92 .n .Ml 
10·39 1.11 1.11 
10·39 1.11 4.31 
10·92 ... .41 
10-92 ... .55 
10·39 270 ~ 
T0·92 .ii .51 

..!Q:2! _;!I! ~ 
10 ·39 5.11 3.IM 
10·39 2.H 2.15 
10 92 .IO ... 
10 -39 1.11 I.JI 
10 39 3.IO 2.71 
10·92 .15 ... 
10-92 ___:!!_ ~ 
10-92 l.01 .H 
10-92 .N .12 

Nel Pi ice Each 
Case ~!00·99~ 
I0·92 11.0I I .II 
10 92 .II .4G 
10 ·92 .15 ... 
10 ·39 4 .23 ____!,!! 
10 -92 ... .41 
10 ·92 ... . .. 
6S4 ·07 1.50 ~'! 
10·39 1.01 .17 
10_:!2_ _!·.!! -1~ 
10-39 l .00 2.00 
10 · 1B 2.15 2.05 
10 39 1.41 ·" 10 ·5 I.SJ .n 
10·5 I .II .71 
10 39 1.31 I.II 
!O ·~L _!l! ____!,!! 
10- 18 .IO .53 
10·39 .IO .ll 
10 39 .11 ... 
10· 18 .70 ... 
io:ie-~:~! - -.Ti 
io-:i9 1.10 --.7i 
10-39 13.0t ID.ell 

fo - ~L 
'---- I---
~~ ~ 

10-39 215 I.II 
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MOS 
c ""' 

BINOLE -OATE DE VIC EB FOR CHOPPER/RF APPllCATION9, N-CllANNEL DEPLETION TYPES -- ----
=~;~r, ~~r"c"\ "' ill" Vg!'\loll, nd5(00) 011!11 GI• Cl'\!' NI 

O.,vic8 Vd! (mA) (nA) v lohm!I) (dbi" ''!!!2.L 11111 db Cno:o 
Number (V) Mu. Malf. . -21 . M&1. . lyp. l yp . Mhz Min. __ 1,y. _l__y p. ' ~- __ s~~-- I 9~ . 100 999 ---JNT21 20 50 .05 - J - 8 200 IJ 5 200 5000 1500 55 J 5 10 12 IHT II 12 
JNTJI J5 so 01 - TO 180 200 6000 J 1U· l2 441 , ... 
lN131 J5 so 1 - 8 200 17 200 JOOO 6000 J • 10 12 111 111 

'""' 20 50 1 - J - 8 16 200 5000 1500 6 5 2 5 10 12 2" ,.. 
JN15J 20 50 1 - 8 290 10000 8 10 12 131 HI 
JNllD 25 10 10 1.0 2.0 200 1000 50 IU 12 Jll 1.4' 
-A 10 15 I - 8 17 100 7500 s.s J .S 10·12 1.15 us - ·----
SINGLE OATE DEVICES FOR CHOPPER/RF APPLICATIONS, P-CHANNEL DEPLETION TYPE9 ----[]] JNlll" •O - 110 - 100pA - •s 3500 6SOO 10 10 ·12 111 no 
JNllJ •o - 30 - 10pA - 20 2000 •000 2S 10 12 JOI 104 
JN114 30 - 30 - 10p~ - 20 7.000 •000 2S 10 ·12 JOI 2.04 
JN172" •o - 30 - 200 A - 2.0 12000) 10·12 • . U 2.IJ 

'..Q!<>d• ~ohx:I~ tlevfc!. ____ __ ·---
DUAL-OAT E DEVICES FOR CHOPPER/RF APPLICATION S, N-CHANNEL DEPLETION T_Y~P_E_S _ _ ~· 

10000 JS 
10000 iiii~o J_J~U_J_Oi l - 2 L-• L :__ DCB J ~oo ~ooo JN 1._.___1 __ ~0 SO I - 2 - ' - 11 200 6000 ---- -- -- - -- -- --- - - __ ..__ ___ ~--+---'-----'· 

n~ 
~UA_l-OATE PROTECTED DEVICES FOR RF APPLICATION S, N-CHANNEl DEPLETION TYPES 

40l7J 20 so so - 2 18 200 12000 SS JS 10 12 
41M120 20 so so - 1 11 <00 12000 6 • 5 10 12 
40121 18 so so - 1 24 100 12000 65 2 10 72 
40UJ 18 SO SO • 2 18 100 12000 6.S 10 12 

JUNCTION 
CHOI' PERS AND SWITCHES J -FET N-CHANNEL 

ld(Oll) lgs,. Vg• (o ll) -ndsi"Onl~--11-~;----·- --r~;;;-~~ 

Oe11lce Vd9 (nA) (nA) 

Number v Max. Max. Min. ----2NSIJ8 - 30 - 1 1 -.s 
MrF4-102 - 30 - I 1 - s 
2H5131 - 30 - 1 1 - .s 
MPF4-19J - JO - I 1 - .s 
2Nst00 - JO - I 1 - .s 
MFEJ002 - 1S - 10 J:100K - 1.S 
iH543i -- 2S - 200pA - 200p• - J 
~~34 __ ,__':._.~ _ - 200pA - 2°"'A - 1 

CHOPPERS AND SWITCHES J -FET P-CHANNEL 
MFE:JOOJ IS - 10 • 1 00~-- - 1S 
2N5111 30 - 500pA 500pA - 0.8 

GENERAL PURPOSE AUDIO J -FET N-CHANNEL 
Id'>.<: lyso 

O.vice Vdg '"~-- (nl\) 

Nuinbe1 - v Min. Ma•. Max. . 
2N5457 - 2S 1 5 - 1 
2N5451 - 2S 2 9 - 1 
2N5451 - 25 • 16 - 1 
2HJl55 - 1S OS 8 ' - 01 
!_N_!;i!>'I - JO o.s 1S - 1 
MFE121 - 2S J 30 - 20 
MFEJOOT - 20 0 5 8 - 0 01 
MFE3004 - 20 20 10 - 005 
MPF111 - 40 0.5 " - 10 
2N4117A - 40 0 03 0 09 - tpA 
2H4111A - •o . 008 0 2• -· 1pl\ 
2N4•11 - 30 so IS 0 - 100pA 
2N4981 - •o 1 0 JO - 250pA 
~NUii - 40 2 s 1.S -250oa 

GENERAL PURPOSE AUDIO J -F ET P-CHANNEL 

(VJ oh1n1 (11S) (11!1) (p r) Cnr:e -- 100 999 Mu. Type Ma• . Ma•. Mex. S lylc 1 99 

l092i51 
----t----· 

- 10 30 s 10 IO I .12 I .SJ 
- 10 60 s 20 10 10 911S) .n .55 
- 10 60 8 10 IO 10 92(S) ... .41 
- 10 100 s 35 10 10 91(S) ... .51 
- 10 100 10 30 10 10·92®-_ .72 .SJ 
- 03.0 100 IO 1~-__ s_ _!Q:! _2 __ 11 .«2 U7 ----9 -· 
- •o 
- 1 

Vps(olf l 

I 
10 

200 
150 

'1__ 
Min. Ma1c 

- 0.5 - 8 
- 1 - , 
- 2 - 8 
~ o5 -· - 1 - 6 -· - IS 
- - e 
- - 5 
- 0.2 - e ·-- 08 - 1 8 
- 06 ·- 1.8 
- 25 ·· 60 
- 10 - J O 
- 1.8 - 5.0 

1 
1 

30 
30 

100 
so 

GI• 
.,mho 

Min . Mu .. -1000 sooo 
1500 5500 
2000 6000 
1000 3000 

_ !QQQ_ ----
10000 ?0000 

100 3500 
?000 --
800 6000 --------60 210 

70 250 
•ooo •ooo 
1000 3000 

13000 •ooo 

JO 
30 

s 
21 

Clss 
!pr) 
Ma.1. . 

'5 
'5 
4 5 
40 __ 6 __ 

6 
s 
• . 5 __ , __ 
3 
3 
• 25 

2S 

10 ·S2 1.31 
IO·S2 1.41 

101-2 - - --,.ii 
10· 18 J.21 

411 
5.17 

C. 1 ISi 

r~1 Ptice Each 
Cno;e 

S lyle 1·99 100·999 ---·- ----10 92( S) • IO • .40 
10 9215) .IO .40 
·10 921 ' 1 .10 .42 
10 II 5.J2 us 

___! Q:.! Q6 __ f-'!~-
_ __ .£ 

IO·l2 1.52 T.01 
10 12 2" Ul 
10 12 2 31 '·" ____! Q:9_2 __ 1.02 .73 - - -----,.11 IU 12 UI 
10 ·12 UI 1.51 
IO· l2 111 . I.JI 
10 12 I JI 4.24 
10-72 UI UI 

2N5410 •O 5 .5 4 100 4000 10 9~ .IS .H 
2H5411 •O 9 8 4 5 1SOO 5000 10 92(5) .H .11 
2N5492 40 ' 16 1.5 6 2000 6000 10 ·92 S .H. .II 
OENERALPuRPOSEJ-FETP-C_H_A_N~N. _E_L~-~--~--~-~-~-~-~-~~-~~~~~---~-~~~~--~~--c-,-.,-, 

lgso; ld'\.'I GI• Vp,;(olll r:~s Nel Pr'c9 Each 
lyoe Vds (nft. ) Im~-- " mho (VI pl Cno::e 
Number (VI Ma.11. . Min. Max. Mu. Mu. f-.;>~Y~"--- 1-99 100-999 -----
2H4342 - 25 10 • 12 2000 6000 55 20 10 · 106 • . 10 I .51 
2H4380 - 20 10 3 30 2000 6000 10 20 10 18 " ... 
2H503J - 20 10 J 3S 1000 5000 25 25 TO 106 1.10 .11 
2HlUO - 20 20 15 20 600 5000 80 J2 T0 ·92 .II .51 
2NSI IS - 15 20 16 60 6000 500 10 25 10 - 16 4 OJ 2.51 
2N5119 - 15 ?O ' " SN~ 500 •o " 10- 18 Jell 2.57 
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JUNCTION (Cont'd.) 
~!EAEN!IAL AMrJ:l~E!!S - DUAL MO~!,!!~IC P·CHANNEL MOSFE!_!J!!:fHANCEMENT c 1160 

Vys(lhl evoss ldss lyss Gls ldss(oo) Rd5s(on) Vqs 1· 2 

C•• 111.n/ nia• mt11/me11 .... nlCU mto. m in/1na1t max. mall . Nel Puce Eac!_! .. .,, ... v pA pA ,..mho .mA mV Case 1·99 100 999 

lt411S . 2 s - 40 - 200 - 10 1500 - 50 - 30 300 100 10·99 11.40 U 111 ..... - 2 - s - 40 . 200 - 10 1500 - 50 - 30 300 10·99 1.51 U4 ..... · 2 - s - 40 - 200 .. 200 1500 - 50 - 30 300 100 Zenet Prolecled 10 ·99 l .U UI 
111111 - 2 - s - 40 - 200 200 1500 - 50 - 30 300 Zeller Pro1ec1ed !0·99 7.3S 4.llO 
!!llNI - 2 . s - 40 - 200 ·· 200 1500 - s .o - 30 300 100 lei.er P101ec1ed 10·99 POA 

DlffERENTIAL AMPLIFIER& - DUAL MONOLITHIC N,-c_H_A_N_N-""EL"-J-'U_N'-C.C-'TIC,0'-N-''-FE-'T"'-----~------~------,~---~-----c-•_ .. _, 
- ---- - v\is1 ·2 --vus 10 -evys-;-- vp G11 l<Jss En Nel Pr ice Each 
C.1 mu.. ma• min min/mu. minima• min/ ma11 Case 
tt..nl.41' mv ,.w•c A v v ,,mho v nV/ Hz S1yae 1·99 100-999 

11Nt1M S 5 - 15 - 50 - 0 .1 ·· 40 700(0200uA 07 70 20i!lkHz T0·71 SIH• H .52 
IN5111 IS 60 - 100 - 40 - 01 - 40 1000.(4000 05 7.5 30w10Hz 10 · 11 102 , .. 
,,. .. ,, IS 40 - 100 - 25 - 1.0 - 50 5110" SmA 70 400 20w 10kliz 10·99 7.41 U7 
:; ..... -'----'J _ _,_ __ s __ ._ _ _ s _ _,'---100 _ _,__-_s_o _ _,__-_o ._1_.__-_4_.o_.__1_000~.~4-000 __ _,__o_._s_.__1_s _ _._ __ 10_1i~10_H_z_~_r_o_. _1 r _ _,__n_._10_.~_15.40 

Dlf'flRlNTIAL AMPLIFIERS - DUAL NPN BIPOLAR TRANSISTORS C- 1161 

·~-----~---~---~---~----~---~---~-------

Vbe 1·2 
mV 

ma .. . 

Vd5 

1v1 

llMllt . 

lg>1 
fnA) 
MCI• . 

f-Ue 
lc•1011A 
Vce ... SV 

min. 

Min 

f~!.!'!~~NNEL (SILICON) 
MH10J ..... , .. -11U411 

~~--- --1Wf10I 
11Pf111 
Wllll 

25 
30 
25 
25 

__ 2~ 

25 
25 
25 
25 

2 2 
5 3 
1 1 
I 4 
I 8 
2 1 
I 1 5 

100 1 
20 3 

ldss 
(10A) 

lb 1 2t!I 
1c • 10,..A 
Vce • SV 

"" ma•. 

Mall . 

20 
7 
5 

10 
20 

5 
24 
25 
30 

2_s _ !!!!.!! ___ --- _ _ 20 _ _ __ 3 __ -~o ..... , 
INIMI 

25 
30 

0 .1 3 
0 1 I 

!!!!~ '---- -~Q .. _ _QJ_ _ _J__ 

UICIAL MICRO T N·CHANNEL J-FET 

40 
20 
20 

GISIO 
(umho) 

Min. Max. I 

1600 7500 
4000 --
2500 6000 
3000 7000 
3500 BQOO 
1000 6500 
2000 7500 
1000 1500 
8000 20000 

10000 --
5500 10000 
3000 1~00 
3000 6500 

lcbO 
nA 

Vg>(oll) 
v 

Mea. 

7.S 
7.5 
3 
4 
8 
4 
8 

10 
4 
2 
6 
8 
6 

Noise 
dB 

maa . 

Ciss 
fp1) 

Maa . 

3 
12 
1 
1 

' 1 I 

3 
25 
30 

OS 
.02 

1.2 
09 
0 .9 

It 
MHlWIC 

min. 

Gpsw 
(dBi 
Mon . 

10 
12 
16 
10 
10 
18 
-
-
20 
21 
11 
12 
12 

CobO 
pF 

ma•. 
08 
08 
08 

F 
(Miiz) 
Ma• . 

100 
400 
100 
400 
400 
400 
400 
400 
200 

__ SQQ_ 
450 
100 
100 

c ... 
Soyle 

10·92(5) 
!0·92151 
T0·92i5) 
10 92( 5) 

,_!Q.~l~L 
T0-92 
10-92 
10·92 
10·12 

._!Q:!_2_ 
10-12 
T0·92 
10·92 

,_.,I P1ice Each 

Ne! P1ice Each 

1·99 100 ·999 

• . Sf • . 37 
1.00 ... 
.11 .41 

·" .42 
r----=~ __ .4_2 

l .OI .73 
.11 .Sf 
.50 .JS 

1.40 .. 
_j~ __ ,!! 

2.11~ 1 ... ... .10 
.u .II 

~fJial -·- ·1 - --~--T _::iU-Ji-~--~--20-~-3-ooo-~--8-000--~---~-1-.o-~---~--1-oo--~2-8--o-1-~--2-.,-1-z:z. 

c ,,., 

DARLINGTON TRANSISTORS 
Al Oa• tN l\JI 011 I rn11sls101s supµtled horn Elec tro So116c s1ock wlQ be one ol lhe 
lo•o•W'Q 111anulac 1111e1 s Mo101ola. Ph11tps, Of Geneud Elttc l11c We w1U nou11aHv 
~· " "tl111tJ11ls w1lhou1 role1once 10 the mno11laclwe1. Shmild a sµedhc 
manul11c h11tt1 ht1 rn4uo!> lud. or llems Olhe1 lhao hs led , we 18S6h'6 lhu fl{Jhl 10 
t•l•wJ lhtlrvt.llV t1.11es aml 1nm .lllv pticet Such 0tdtt1s will no l be subtec t to 
mo<Jil<.r1h~ H 101 c:oticellall<HI 

( 11u 

40 IK 60 
.~ __ _,__ .400 10 98 .50 .34 
"CCK nplomen1a1y Patt 

MPIA14' 
__ MPIAM• 

t~!!~7~----l-
~~M21 
D40C4 
.DToe;----t 
MP8A25' 

MPIA15' มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
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2.2.7 

DARLINGTON TRANSISTORS (Cont'd.) 

D•OKI• JO tOK 15 10 10 202 11 .15 I .II 
D•IKI" JO tOK __ 15 __!.Q_ l0 · 2Q~ 1 . 1~- __ .I! 

ijO@i(j;--- - J O IOK 15 tO 10-202 1.11 .II 
-----~_]O IOK _ _ 1_5_ tLHHQl. 1 .~-~ 
~!19}.I.~ ---- __JQ_ ~ti_ _JQL _JQ_ !Q.1QZ --1-~ - ~n 
MPSUos· •O •K too to ltJ 202 1.11 .II 

MP,Jll!.I!.:__ -~ ~~- _!_OQ _ _!Q __ J.!HQ~ _! -~ ~~1-!! 
D•DK 2• 50 IOK 15 10 I 0 202 I.JO .II 
- - -- •• .!>.! t~2-· _ ___}_!L_ _!QK __ _ lL _JQ _ N:.ZQZ _J,;!!_ _ _ .H 
D•OK•• 50 IOK 15 10 10 202 t.JJ .H 

D41K• ' 50 IOK 15 tO 10-202 1.JZ __ :!! 
iiP110;---- 60 I~ - 25 -so- io 220 .ii - .eo 

ltP115• 60 tK mh 25 50 10 ·220 .H .H 
iiPiii:---- DO- TK mln -2550- i0220 ~ii - .12 

11P111" 80 tKmin 25 50 fU -220 .IJ .et 
iiPiii:---- 100 -tK;~-;- 25 - 50- 10.220 -:ii ---.ii 
__ ___ 11Pt17• 100 1Kmin 25 50 10 -220 --...:...11 .72 

~~m'-----1 
~~~~-le DARLINGTON TRANSISTORS C- 111~ 

TIP1)0• 60 IK min !;5 10·220 I.OZ .71 
TIPIZS' 

TIP121• 
_____ TIPIZI' 

TIP122" 
TIP121' 

60 · IKmln 65 10·220 1.0l .71 
BO 1K mln 55--- -- - - -

_ 80 1Kmln __ , _ _.!!5 
100 IK min 65 
t()() IK n1in 65 

~~~':'_le DARLING TON TRAN__!!!~!P.~R_S~~~- C· •!!_! 
D4401• •O 2KllOK JO 10 220 I.SI 1.11 

_D~•~5~D~•-· _ _,~£.._ ..!~~!!~ Jo 10-220 1.n us 
ii44iii· •o 2K110K 3 0- ·rn-220 I .ii --1.is 

D•so2· ~ ~~_.1 _ _ _,_ ;!Q_ ! Q:220 1 !~- __ 1.'!! 
0 .. 03• 60 2KI IOK JO TO 220 1.10 1.21 
_ _ _ __ D4503" 60 _l~'.!~ ~()_ !~_!-~ !._ __ 1 ,~~ 

Duo•· 60 2K/IOK JO 10·220 1.11 1.51 
----~ 2L !~Q~ -~Q- ! Q:220 ~-~! - __ 1 .~! 
04405' 80 2K/IOK J O r o 220 1.to 1.!5' 

D45D5' BO 2KllOK JO !Q:~~ __!·~ - 1.51 
o4.4iil----- -eo- -2KiiiJK- 3ii- 10 220 2.11 1:73 
--~_!>11' BO 2K/I OK JU 10·220 2.25 ~1 .H 

1 AMP le DARLINGTON TRANSISTORS 

~~~'-==--=::L3o0-[?5om;n I -
I AMP le DARLINGTON 1RAN91STOR9 

;;;:;;;:----, ,(j - 1i<i2Qj(- _ 2_0_ ·" 
ZN6He· • o IK/20K 20 _ _ I .~ 

MjiOOQ; -- ---60 -~in - so 1.0 

1 MJ900" 60_~_•_K_m_•n~~---~-9_o_,~-~--~--• ·_u 

NPH - · - ----- ,-- 1 ·- i1i r ,-- " -, i1 , ;.J I ,.,. , ,.,_ .. ' "···· 
_ _ _ p~~-- _ . __ v(_r:!..' . "'"' w11 ~_'!II <: 1 1 " "" 1 ;l ;, J io1i ;,;,,, 

·~,.,rtcl1AnlttHH0111M SISIOn (Conl'df._ __ '· "'' 
TIPIOO" 60 IKl ?OK 20 6~ t o n o 
_____ TIP105..'.__ -~Q. .. !~ l?() K _]Q_ -~~- !(I nn 
2t-11JG1r 60 1K120K IS 111 N O 

!~~~!<- ~- ~~- !Y ~?o 2Nl040• 60 
iii&Oss:---- s ii 
-- ·- -- J~OS_J :..__ - ~Q 
MJEllOOJ' 60 

MJEICMO_'.. __ ~Q -
MJ 1001" 80 
--- ·--- ~Jto!.'. ___ 9Q_ 

7f101 18K 
? !!I~ ~ 1 ~.K 
IKl(l OK 
~~ [l' O__K 
IK111;..1 

!~!~'~!.. 

100 
_!~I() 

' ~· __ !2 
!JO 

__ 2<_! 
llP101• 80 IK12UK 4 80 
__ ___ _ Ji~oe__: ____ __ ~Q- l~ 1 2Q~ _ -- ~ - -~Q 

ZNflllJ • O IK120K 20 100 ii••ff _ ___ 4o Ii<-- --- --50 -

04~~1_·_ -~Q.- ..!~ .-- --- ~Q . 
D44EZ ' GO IK 50 

------~•m· -~Q - - ' ~ ------- -~Q -
MJ1000· 60 IK 11•1' 1 70 100 

- ··-- ---"'-~oo_:_ _~Q_ J~!!'~!- -~q -'.QQ . 
2UIJ8r• 60 tl'. 120K 20 65 

-· ------ ~Nee41!:__ -~Q - J~'?Q~ _ ~q- --~~ _ 
2Ne.JM" 60 IKl ;'UK 70 100 
____ ___ _2HIMMt.:_ -~O _l~l?OK _?_O _ __IQQ _ 
MJlOOt" 80 IK 111+n 

- --~ MJ2sot• -~~ - ~ ~.!..'..'~~ 
150 
150 - -- - --

10 J ,,,., 
10 171 
! !,! !2~ 
10 J 

~ ~ ! ~I . 
10 ?:10 
!0 77f? 

11 J 7~' 11 

~ y 2:-p 
1o nu 
' ~ ??~ 
10 720 
l<J 22'~ 

10 .:1 

iu 2~0 
!V 22q 
10 7.:'0 
!O ~;i~ 
to J 
!Q.L 
1(1 220 
!Y (7U 
I ll J 
!!,! L 
10 J 

~~ I ~ --

I H 
- !~ 

2 JI 
~ · ~! 
Ill 
B! 
IU 
J ~~ 
I It 
BS 
I Ot 

. ~ - ~~ 
J10 
? ~~ 
151 

1" 
11• 
~~ 
JlO 
398 
J IS 
~ ? ~ 
f .21 
I.JI 
1.1 t 
3.04 

l .00 

%311 
~ •! 
15' 
Jfl 

J 9-0 

~ ~! 
l .J9 

·~ 114 
l.40 

411 
• ti 

2Nl.JH 0 eo IKl? llK 7.0 6~i I 0 n o 1.51 
-------~ -~Q - J~'.!~~ _ ?Q_ __ !!~ !\.' ~7_Q ! - ~~ 
!'!~~5 -~Q_ _J~l20K . _ 2Q_ _!_Ilg . 
044£3• BO IK 50 

-----~ ~Q ..!~ ---- --- ~Q 

!QL - 1~ 
10 220 2.11 
!Q~~ - ~!! 

1 .114 
_ _.!. 

112 
I.II --;;; 
Ill 
1 II 
~ ~~ 
Ill 
'!~ 
.14 

__ _ ·!~ 

2 JI 
. ? !? 

"' 205 

I 95 
~ ~~ 
2 J1 
2.11 
210 
3. ~~ ... ... 
"' 2-25 

I .. 

t 9-0 
__ 1.•! 

113 

- ~~ 
191 

-- ~ ~~ 
1.04 

- ! · !~ 
t .H 

_! ·!~ 
J . ll 
) ... 
1 ti 

___ !·1! 
-- !·!! 

I to 

- ~ ·!~ 
!>!! 1~2 ____ -~~L .;!Q1 ~c_x_J _ _!Q_ _J~Q _ !Q:L __ ~ ~! . _ ~ -~ 

!>!J·~~'~---. -~~Q __ ~Ql~QQ____JQ 2\.1~ -- ~ -~ ·-- ~?~ 
~~!~!-"--- --~_QO JQ...L _ ~ ·H __ ! · l~ 
~-!!~12 400 l ~/2K~--~-~~ T~J ~2 J,S! 

J.!~~p le DARLIN<;!Q~R-~~-5~5_!0~ _....f..! '!~ 

11P14Z- 100 500rnin 125 103 3.44 2. '4 
____ T_!!'.!!!.:._ ___ 1\?9 __ .!JOO"!~ ---~-'~2~5- l_Q.1_ _ _ _ _!IJ -~--~! มห
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ลัย
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DARLINGTON TRANSISTORS (Cont'd.) 
.., .. --- c--·J··t;f'E - H PD Nel Price Each 

_....!!!!. v~ ~~~M-'H~·~~w~"-'"~·~-~C~·~··~~·~-9~9~•-'00~-9=99 

~ ~ ~ !!~RLING!~ !f!~~!~!;=O~R,=S-~---r--~--.---='-''="' 
160 10 J 

_!~Q- _j_O·J _ 
14.41 SJ.JI 
~- --l ·!! 
4.H J.57 

Ul 
J.17 
4 .!~ 

l .H 
U5 
U5 

NPN 
PNP 

I I Datlin\jloo wilh speed-up diode. 

If 

Mt-tz 
PO 

Wall s Case 

·~mentar)' paW . 

GENERAL PURPOSE SILICON POWER TRANSISTORS 
T0-3CASE 

------·---~-~---.----,--~----- -~~-----,----.-----.----~---.---,~------ le 

PNP Amps Vcco hFE 

MJU003 2 5 1500 
ii<:!!!!____ Js - J ~!!_ 
~!L_ __ } __ ?QO_ 

fl 

~~---- --~ -- _z~~ - -~----
_,. 5 ~00 J0/90 
MiiO»----- - 5-· -- 525- - '375 
iUJotA 5 -isoo-iNUiir 8 - 3 iiii_,._ ___ ,_ __ , 

INiiii - ii 
iiiii4t 8 400 71J5 

if~---- -=-!-= ~j]Q<.j::_ _5_, __ _._ 
2Nllll 10 fill 15 iiUm• ----- - - ;ii-- - 60 --JO 

Pd 

150 
150 

I.II 
1.10 

$3.1! 

U! 
_ HJ 
_ rn 

2.17 
iii 

- 4:ii 
2:12 

I.JI 
1.21 2Nlltl' 10 60 JO . iiiiino- · - 1 0- - 6ii- Toiloo_..__ _ _,150- 1 :i1 - i:ii 

1N"ll' 10 60 201100 150 I.II UI 
---,;;;;eo- -.o- eo- 1s ,50-- 2:1i 1.u 
ifi'i'W--·- - , 0- - SO- --JO l sii- ioi· - - 1:sz 

1Nllt1' 10 80 JO 150 I.II U2 

... 

NPN le fl Pd Nel Pr 'c:.e Each 
PNP Amps Vceo hFE MHz Walls 1-99 100-999 

2Nl!141 15 JOO 6130 6·24 115 $1.11 H .Ol 
2iii251 15 J!>O 61!>0 2.S 115 7.lll 1. 15 
MJ403l' 18 60 IK - 150 1.71 4:23 

MJ4030' 18 60 IK - 150 I ." 4.U 
iij40J4-.---->--,6~+--ao---,i< - 1 w--1.li - •:ii 

MJ4031' 16 80 IK - 150 7.21 1.40 
-2N-5Ul= -----t--16--t--ol00 251100 I 200 I .DO - uii 
MJ4035; 18 100 IK - ISO 7.17 - .... 

MJ4032' 18 100 IK - 150 1.52 I .JI 
2N5130' 16 120 20/80 1 200 5." 4.43 

2_N_l_n_J_~-==-.--::-+--:!-~-t--~-~-::-~ ! ~~- ~:~ ~= 
2NSUt• 18 140 15160 1 200 1.12 uo 
---~2~-=~'-' _,__18~_, _ _ 14_,o~ 15160 1 200 1.eo ~-H! 
'°2IB03"~~1,'--·---t--=-20"--f--IC,50-W/IQQ_ 60 1'0 4.fl f--!~ 
!fl. __ S:JO:J _ _____ ,_~2~0_,.__80 _ _, 15160 2 200 l .41 .~~ 

1Nl214' 20 100 750118K - 160 I .JI U7 
_____ 2_N_121_1_· _,__20 _ _,___100 __ _,__15_0_1_1e_K_,_-_ _ 160 1.21 ui 
MJl5003' 20 140 251150 2 25Q' I.SI - - 4:11 

MJ15004• 20 140 251150 2 250 s.sa 4.11 
2ilsiiS---- 25 60 - 4 200 l .14 - 2.i4 

2N5113' 25 60 - 4 200 4.ll J .24 
ZHsue· 2s eo 201100 .--200 "--:4:n ----;:-11 

2N5U4' 25 80 201100 4 200 5.JI U7 
il·-J- 1·-502- 4-. ----+--2-5- 0-2-50- 15160 5 250 1.11 - -.:55 
-2N_l_n_1 __ M_J_l_S02_5·-+-~~-+--2~-~--_!~ -~---H~-- ~ - rn 

JO 40 15160 2 200 2.71 ~ 
=~-2-N4_JH_•_11_Jr.O~+-~•~O·-jf--~15160 2 200 4.02 2.11 

2iis302' JJoo oo 15100 2 ~oo --;:a - u1 
2N4l"' 60 15160 2 200 I .JI ur 

iiJ-102-~.-----r-~J·-o-1-,·-oo" - 251100 - 2 - 200 - iiS - 2:ii 
MJ4S02' JO 100 251100 2 200 U5 2.ll 

---~2~N~5ll~~ll-t-~50~+-~•"'o~ · 1 ~! 60 'z-- 30011.il ~H-;-~ 

2...,_!:!!1~4-'..!.-----+-50_.,.__100~-- 2'!!~ ~ ~~ ....!!!! ~~ 
-----•---~-70_~_80_~_151100 - JOO 11.55 ~ 
IModohod TO·J - 60 Ml PNll . 
c 11•l . 

"Complemenl•1y Pait 

~---~-~-JO:~f~~E P.QWER J_!l_A_N_S_l_S_T_O_R~S-~--~-~-~-~----
..,. it Fl Pd -~Puce Each 

Pttft ~"~~ V""u ltfE Miil W.ill~ 1-99 100·999 
---iii4tit- - o 5 1 ~0 ;>O min 100 ---5·- U~t -.J.41 
.....-:-- ----- ·07 ·- M-- -~072~!! iM- --,- - -i :il --.i; 

... 11• 0 I UCI 5012!>0 IOO 3 1.23 .80 
~tiil41,- - , --. -~.r- 4011?0 ·;n- - -& - - i.ii 1.51 

1an - r- eo · •ro~ 100 -.- no - - .u 
.. ,,---- r - ·· 90 - 100--s- · :1 - - .u 
---u&MOSr - ,- - 90- ronoo 1so1soo -,- - 2:02 ---i'ls 
-awu1f -· i - - ,M- 4omo· -:m- 10- u2 - -i:ii 
---- »41-11• . 1 ··-· ~Ofi - -j,)ii~ -w - - ·5- - iii ·- -1:2i 
• ..,---· -·- ·· 1 ~ ~.o •o;;;:n 1 0 - - 10 - us - -:u 

-~---
40/ 160 ·~ I. II .II 

NPN le Fl Pd Nel Puett (ach 

----'P-'-N"-P __ +-A-'-n"="-t-V-'coo=- 1-- hfE MHl Wans ~9 100 -~~ 
2N5411 JOO 30 min 16 S ll.41 II.II 

2">43~,----1-..,1-+-.Js:o 401160 16 ·1r ""'T.44 --:ii 
2iiiiil l .S 15 - iioi80- '2W>-4 - rn --.Ii 
iiiiisi 2 40 301120- 2w --6 - - rn --_,; 
jjijjoo7< 2 100 50t250- JO 8 fn - - 2.ii 

MM5001' 2 100 501250 JO 8 2.21 1.51 
Zi142•~----,.....,J~-.. ~.~o .. 30iiso J • us - -13i 
2NJ507 J BO 401200 60 5 1.29 - -Jn 
----~R~c-,.-1-1.-10-•----1--4-o_,_•_01250--is -.0-1Ji --:Ji 
RCAl~A"'1'"'1----1--:---+--4""0,_,....,40~1"'25o>----is>---;o ---:ii ~i 

"Cuuip .. menl•fy Pak . c .,,, 

มห
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NPN 

.ii 
i.ii£34ii·---- o s 139 --1.0i 

MJE3so• 0 5 1.M t .U 
;;;5457---- o.s-<>-J0s'~o-• 1.73 
;N4ii;;-------1---"''~+~=';-+-~-+-~-+----',Tv 

t.21 
1.03 
1.14 
t.20 
1.32 

2NU11" 
it.iii ii;- - ,--

2N41tl• 1 --·------ -

NPN Sc 
PNP Am s 

MJE205• 
MJE 105• 

1.53 
--1.ij 

1.71 

1 ii --1.3i 
1:14 .14 

25 1.25 .12 
125--.• i ' --.Ii 
12.5 .15 .70 

r I Nol p, l~.!!_nch 
Vceo hrE MHz 1-99 100·999 

so 2s1100 65 - siOI sill 
50 251100 65 3.11 2.73 

iijeiOw 10 6 0 20ii0 -g() 1 .it 2.0i 
MJE2t55. _ 10_ 6Q_ _?Q!_I0.._._.~-1-2<' 3.!11 2.!! 

2N5NI 12 40 201120 3.~ 

NPN le 

__ P_N_P_-< Amps ~~- _ _!1_!_( 
MJE tit" 3 60 50 t 2!t0 50 12 5' 
- --- - - --~JE11r _ J __ _2t! _ - ~Q'!~Q __ ~Q- - ' ~~ 
MJE 112· J eo !tO t <!.O !tO 1 ') 
_ ____ __ M_l~ _ J ____ f!Q _ _M>~~Q- -2.Q_ _ !~ r, 

229 

- -"~~ "''!°.!'_r :.':.!.! 
I 'Jf} llJtl 9 fl 'J 

-·-· - - -
'104 t .n 

1. 14 .u 
'00 .r• 

- . · ·~ - - -~' MJE!52t" 40 40 40 'u tor 
____ "!:J!'.3!.!'._ -~Q __ -- --~ - - -~Q- -~ · ~! -- ~ - ~~ 

GO '151100 - --- -- -·--
so 2511 00 

2Nstts• 80 25/IOQ - ·------- --- - --- -
MJE1'3" 100 <tO l 120 
_ __ -- - MJE2$~ - _!~ ~Q~!~O 
MJE200• 2S 451100 
-~1~-·J-~-~-2_5 •51100 
"Con•p'e1nenl1uy Pali 

r:•tlll'-

2 •o - - -- ·- -
• O 
• O. 

40 -.s..--· 
-~ -!~ -

6~ 15 
65 IS 

UI 
I .II 
2 14 
1 7t 
1.15 

1.31 

139 
1 5• 
t]) 
1.« 

t 14 " 
1.JI 1.01 

152 CASE POWER TRANSISTORS r.11jllflj 

NPN 

PNP 
le 

Am s 

n Pd 

Vceo hfE 

~~~U~3-----·~--<- ~+--~-+-~''---t--~IO~_,__ 
MPSU04 ____ +--"--+--"''---I--" 10 
MPSUOI' 10 

MPSU51' 10 
.'5 ... 

------~--~--~---~-·-
NPN le f1 

__ P_N_P _ _ ,_A_m~p!s_ ~~ ~~1- W:ilt s 
- .'·£~ .... , .~~!!!~~ 

I qq l()() -9'J'J 

MPSUOIA" 40 50 SO 10 I ." 
MPSU51A• •U ~Q_ _1Q_ _!Q __ 1 .~ 

MP9uoo· 60 60 SU 10 .ti 
_ _ ,,_ MPSU51:_ _L_~Q ___ 6_o_~ __ _!Q _ ___,!! 

I .II 
__ -.! ~ 

.n 
__ ,!~ 

MPSUoo• 80 60 50 10 .M .72 
=~M~P~S~U~541~·-~~-t- ~Q_ -~--~Q_ _ 1Q ___ . !~ -"!~ 

MPsu01· IOQ JO 50 IU 1.05 .71 
MPSU57' IOQ JO 50 IO t.05 .71 

' Cnrnplf>rnen l:i1 y P rth ~ 

T0-202 CASE POWER TRANSISTORS 
------,...--~----,.---.--~--~----~ ------r--~--~--~---~ 

NPN le 
__ P_N_P __ 

1 
Am£!.._ Vceo 

!!~!!!'~ 0 . 1 
!!~'!!11 . 0 . 1 ...2.QO 
040N4 0. I JOQ 
D•ODt' I JO 10 t . tO .72 

_0~4_1~D~1-' _ 1 __ -_1'-' _ _.=1Q_ -~Q.U~Q _!QQ.__1-'1~0--f-~1,I!!_ .72 
0•002· 1 JO 1201J60 200 10 1.11 .n 

iiiiiii• -· -0-4-10-2~·- l----:_....--~~}- ·~~mz -~~- -rn :u ::i 
0ot1D4" - t - •5 501150 200 10 1.12 .1! 

ii<oos ~-------1 •sl2oi:isu ?00- 1 0 --1.11· .11 
0.105· . 1 - 45 120/J60 20Q 10 1.40 .12 

04007" - - , - so soiiso - 200- 10- 1 .ff --.1;; 
04101• - I __:_~Q_ 501150 -~QO _! Q ~·!! _ _ ·!! 

D400i·---- 1 so 12013so 200 10 1.:zt .n 
04101" - I · 60 1201360 20Q 10 t.51 t .OI 

1 1s 5iJilsii - 200 1o- --Ui .iO 
041010" -· I - 15 501150 200 10 1.4t .H 

040011· -- ----1s '20/36ii - 200 Iii 1 42 --.14 
0410,,. - 15 1201360 20Q 10 1.118 1.12 

,5 -12oiJGO - 200- - io ;:a --.is 
D40Et " JO --5-0 2Jii- - ij- t .iii .72 

0-41£1' · JO 50 2JO 8 1.0I . '1 

60 50 2JO 1.43 1:02 
041E5" 60 50 ~JO 1.32 .M 
---~--~--~--J 

NPH le ri Pd Uc l r1 ice roch 
__ P_N_P __ 

1 
Amp~ Vceo hFE MH1 W;,11s - i ~99 iQQ 959 --- ----- -- · -- - - --

o.oer• 00 so no tl .3J 1 .11 
D41Er' ~- ....:J!O 50 2~Q_ _ f! __ )-!! __ 1 .~) 

D•2c1• J JO 25 50 12 5 l.OI .n 
_ ______ 0~~1· _:1__ - JO _-----~ ~Q- g ~ _ ! · !~ ---=!! 
o.1c2· J JO 1no1no 50 12 5 ur .11 
_ _ ___!!!~c2· - J _ ..:.lL -~Q!J~ -~Q _ .J ~ ~- _q~ --·~ 
o.1c3· J JO • 01 120 50 12 s 1.11 .n 
_ __ _ _J!_4!CL_ _:_J _ _..:_~(l_ - ~Q!..llQ_ SQ _ _!~ ~ _ ! -~ ---~~ 

ooc4• J •s 2s so 12 5 1.11 .It 
---·--o~ - 3 ~L ____ £~ -~Q- _ g ~ - _ ~ -~~ --·!~ 
0•1cs· J 45 1001no so 12 s t.o ·'" 

oucs· · J • s • 01120 ~q_ _ 1 ~~ - 1.111 1.01 
a.iCi·---- 3 - --- 4s 40ii20 so ns 1ss - ;.o; 
____ _____!ill.I!!:_ _:_;!. _ -~L 40112Q ~Q . ..J? ~ -~ · !~ _ J.!! 
ooc1· J 60 2s so 12 s 

043CT9 - 3 60 25 _ ~Q - _!~ ~ _ 
04iCI-· ------- - vo i00/220 so 12 s 
____ __ ,!!UCI '..._ _ _QQ_ ~?Q. 2~ - _!? ~ 
0•2c 10· J eo 2s so Ii' s 
----- . D43C_!_D_:_ -~- _ ~q __ 25 _ ~Q .. _ !? ~ 
04ZC u· 80 "" i 00i~2o !>O 12 s 

D43Clr 80 40/ 120 50 17 5 

Cn1111Jll)lnP11IA1y rni. 

r.••"<t 

1.40 .tJ 
1.47 --·!! 
1.14 1. 10 

--~ - !~ -~ -~~ 
1.14 1. ,, 

_ ! ·!! 1.30 
1.11 - -, ;; 
1.11 1.24 
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GENERAL PURPOSE SILICON POWER TRANSISTORS (Cont'd.) 

- le 
PNP A mus Vceo hFE 

044CI" • 30 2S 
D45Cr .. · 30 2S -- - ---·-

044CI" • 30 1001220 
D45C2" -. 30 4011 20 

D«CJ-.--- - - • - 30- •01120 
D•SCJ" • 30 40/120 

044C•· .- • s 2S 
ouc4• • •S 2S 

O«CI" • 45 1001220 
D45C5" -. . 45 •01120 

O«Cr. • •S •01120 
D45CI" • - • 5 •Oll!O 

DMCr • 60 2S 
o•5cr· 4 - 60 2S 

DM<;r • 60 1001220 
D45CI" -. . 60 •01120 

lliic1· • 60 •01120 
D'5CI' • 60 •01120 
~--- .-t---1---·-

80 2S 
D•SC10• -. . 80 2S 

.,...;11• 4 f--80 401120 
D45C11 1 - 4 - 80 •01120 

D44C11• • 80 •01120 
D45Cl2" . 4 . 80 401120 

Dwt1' 10 30 20 
DUHi' 10 30 20 -· 10 30 40 
D45H2" 10 .. 30 40 r.e..---- OS 40 Is 
TIPf2" OS 40 IS 

riH1c o·~ ~~-~s 
liJineoT o5 •O 
~1i0i I 22~ --2-S 

T1P11" I 40 ISl7S 
Tll':IOC,' I 40 ISl7S r.n-•. --- I - 60- ISl7S 
TIPMA" I 60 \S/15 

, .... 

T0·220 CASE POWER TRANSISTORS ------ -·----
Ft Pd Net P1 ico Each 

Walls 
r--- - ---

Mtiz 1·99 100·999 -- f------
NPN le Fl Pd 

PNP l'.mps Vceo hFE MHz Walls 

so 30 ll.2J I .IJ TIP2t8 I 80 15115 J 30 
so 3Q _ ___!,~ ~ iiP211c• I 100 IS/ 75 J 30 
so 30 1.44 .11 TIPlOC" I 100 IS/ 15 3 30 
50 30 1 ,~! . .n 
50 JO ur ~ 
so 30 1.51 1.00 

TIP41 I 250 301150 10 •O 
riiiu I JOO 301150 10 ~ 

50 30 Uf .IO 
so 30 1.55 ~ 50 3 o- 1 :51- 1.00 

~~I I 3~2-.._ 3011 50 ____!Q_ ~L t-- - - -
TIP50 I 4~ ~~o 10 40 

TIP111 2 80 soo 25 50 
50 30 ! '~ -,__!,~~ 
so 30 1.52 I .DI 

TIP31" J •O 25 J 40 
TIP32" J •O 25 3 40 

50 30 1.!J --1!! TIPl1A 1 3 60 25 J •O 
50 JO 1.55 1.02 TIPJJA" J 60 25 3 40 
so 30 UI 1.14 TIP318" 3 80 2S J 40 
so j i) --rse· -rn TIP328' 3 80 25 3 40 
50 30 1.73 1.15 
50 30- >---- -~ 1.11 

TIP31C' 3 100 25 3 40 
TIP32C 1 3 100 2S 3 40 

so 30 1.11 ur 
50 ji) UI 

r-----
ur 

•S 2S/IOO 25 21H121' 4 •O 
2Hf124' 4 45 251100 25 40 

50 30 ur 1.11 
30 ~:n ~-

s o 1.15 
2Nl122 4 60 2s1ioo 2S •O 
MJE13004 4 300 6130 4 60 

50 JO U1 1.21 -- ---
50 30 1.77 1.11 
50 30 2.02 __!~ 
50 so 2.0$ ur 

,__so_ _2Q_ _1,~! _ _ 1,!C,1 

50 50 2.23 1.50 
50 60 uo 1.12 
J IS .17 --... 
J IS .72 .n 

TIP42 8 40 151/S 3 ~~ 
TIP41A 6 60 15/IS 3 6S 
iiP4ia 8 80 ISl7S 3 65 

1 30 30/150 4 2 .. 1111 40 
2Nl2t0' 1 SQ 30/j 50 4 40 

2N11ot' 7 60 301150 4 40 
2Nl212' 1 70 'JO/iw- 4 •O 

2Nl1011 1 70 301150 4 40 

J IS .IJ 
,___ __ 

.12 
10 30 .15 .ro 

1 0 '° --.si .42 

J 30 .54 .41 
J JO .51 .43 

MJE150Jll 8 150 20 30 50 
MJEJOSST' 10 60 20170 - 75 

MJEJtSST" 10 60 20170 - 7S 

~!!!-!!! IS 40 2011~0 s 7S 
2N8411 15 80 201150 6 75 

3 Jo- ~ii ---:ii °Co.111"8n .eo1a1y Pek1. 

J 30 .12 .45 

RF TRANSISTORS 
SMALL SIGNAL RF TRANSISTORS 1- 1---Nttt Prk;e Each 

~·.. -iJD-.00:999 

12.50 
2.31 
2.1! 
2H 
uo 

11.10 
J1 

NPN 

2NJ910 
2N5Sl31 
2N513e 

Nl'N 

~~ 
----

MRF 
MRF 
MRF 
MRF 
MRF 
MHF 

471 
415 .,, 
'11 
•n 
'21 

Vceo 

12 
30 
10 

Pin 

0 I 
I 2 
0 12S 
I 5 
I 2S 

10 0 

hfE 
Min. 

2S 
15 
2S 

---
J 0 PEP IS 

12 PEP 10 
12 S PEP 20 
IS PEP 10 
•O PCP IS 

100 PEP 10 

14-30 MHZ AMATEUR TllANSISTOllB 

1.11 
3.17 
1.41 

---
003 MRFI 

MRFI 
M~F< 
MRF4' 
MRF4 
MHF• 
MRF4 

004 

" tA 
50 
50A 
53 

"ijA Miii'• 
MRF4 
MRF< 
MRF• 
MRF4 
MRF4 

55 
SSA 
51 
54 
54A 

I PNP Typo. 

005 OS 10 
0 JS OS 10 
0 30 30 0 10 
0 30 300 10 
40 500 II 
4 0 500 ti 
• 8 600 II 
'8 600-1---

II 
u 600 II 
4 8 600 II 
60 800 12 
50 800 12 
5.0 80.0 12 

Cose 

TO· l8 
IO·J9 
10·•6 

Vee 

Votts 

12 s T0·220 
13 6 10 ·2?0 
12 s 211 ·01 
12 5 10·220 
12 s 10 ·2?0 
12 s 2 11-C)tl 

12 s 10·39 
12 s 10 -39 
13 6 2 11 ·01 
13 6 1'51'.·09 
13 6 211 ·090 
13 6 " s " 09 
12 5 211 · 1100 
~ t~Sll 10 

12 6 211 -01 
12 s 1'51'. ·09 
12 5 2 11 · II 
12 s 211 · 11 
12 s 14Sl'.· 10 

Nel Prk:e Each 

1·99 1 00 ·99~ 
I .13 1 .4! 

.II .52 

.72 .54 

.1i --.u 
'---... .17 

~~- __ .7! 
1.11 ~ 
.I !_ i---:!! 
.12 .4S 

.:~ .4t 
.tr ... 
.14 . 5~ 
.72 .53 
.14 .55 
.14 .ii 
.11 .51 ... >-----... ... .___E ... ~!~ 

ur ~ 
---...:!! ... ... ... ... .71 e------... ... 

.17 .ri 
1.03 .11 

.ti --.7i 
1 .0~ .n 
U2 ~:~ 
ui ... 
1.21 ·!! 
1.11 i-!J~ 
2.15 1.10 

c 1119 c ''"'' 

Net Price Euct1 

1.99 I 1 00 . 9~ 

14.11 
4.03 

11.11 
10., 
1t.4' 
41.14 

2.31 
2.n 

11.0 
11.0 

"" 11.11 
23.12 
2J.t2 
20 IO 
20 to 
21.11 
21.11 
21. 11 

i 
1 

I 

• 

S.Jt 
3.17 
3.17 

3.51 
I.SI 
4.01 
t .10 
t to 
uo 

1.H 
I .ts 

"30 
100 
1125 
It.JS 
20 IO -----
20 IO 
1120 
1120 
2HO 
22.15 
22.lS 

l: 11 1l1 
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RF TRANSISTq_RS (Cont'd.) _____ _ 
;·~~ -;.~s ~;,: ~~~ _;;. ea.. , _~1P·~~e;: ~; ___ J;~~- __ ;;~:J .~;7__]_ :~c!__L _c.~ J .~G~c~i 
139-114 MHZ, HIGH-BAND/VHF FM TRAHSISTOR8 30·200MHZ VHF AM/FM 1RAH9181DRI 

i:m~ · g J5 ;[[5 :r -
1N4AZ1 01 10 10 12 10 JV '1.11 11 ... 
MRFt04 0 . 1 I 0 10 12 5 10·•8 I.ti U4 
MnFeor 0 1 I 15 11 5 12 5 10·J9 UI U2 
1N55fl OU ' JO 82 IJ 8 '"0·05 11.H 11.2' 
MllF2171 0 25 •o 12 12 5 l{l-J9 4.10 u• 
IN9080 0 25 • .o 12 12 5 1'511·09 1UI 11.11 
fti55to JO 100 52 IJ6 l45A.09->-;us -irn 
2N5591 9 .0 25 0 •• IJ 8 1'5•·09 11.21 15.H 
MRFUI J 1 300 90 IJ 8 1'5• ·09 11.n 15114 
MRFIJI 30 300 10 0 13 6 145• ·09 n .n 1110 
Mnn12 I 25 100 90 12.5 1'5•·09 20.U 11.20 
l"'011 35 15 0 83 12 5 1'51\ ·09 15.17 13.11 
IN110U 8 .0 25 0 82 12 5 1•5• ·09 11.14 14.H 
INIOU 8 . 1 JOO 5 1 12 5 145• ·09 11.54 15.21 
2NMJt• 14 3 •o o • 5 12 5 1•511·09 11.15 11 .20 
MRF245 18.2 80.0 8.4 12.5 316·01 .. .l5 40.30 

o- ?eii- ----
10 J 111 

0 28 0 lll·lq I°' 
IN5t41 I 0 1 0 8 • 28 0 1440 05 114l 

~:~-- ~1_ __ --~~.t J_ 2 28 0 "5• 09 11.., 
6 280 1'511·09 20.51 

407-512 MHZ, UHF FM TRANSISTORS ··- ----r----- ------ -- ·-· 
MRFUI 05 05 
MRFll9 0 12 015 
MAF1211 0 .32 2.0 
iH5144 0 25 20 
IN51145 OU •O 
IH5 ... 25 100 
MRFM4 .. 59 25 0 
MnF"'" IJ J •OO 
MRFMI .. 22.0 60.0 

J G1ou1~d F.mfll91' I 0 ·39 f'ncti:AUft 
··con1tol'!d''o·· trn~1or . 

•OO 12 5 24fl. fJ !'"t "2S 
80 12 5 IU J9 1141 
90 12 5 IO·J9 • .41 

90 12 5 24404 - - iiii 
80 12 5 2'4 o• 1511 
60 12 5 2H 04 1105 
82 12 5 J 16 01 1511 
• 8 12 5 JIG 01 1111 
44 12 5 JIG·OI 44.02 

- --1 ... 
1.11 

1411 
11.14 ,, ... 

- - -
Ill 
Ill 
J.10 

--Ii.ii 
1UI 
11.54 
11.20 
11.10 
31.21 

POWERFETS 
4-PIN DIP N-CHANNEL POWER FETS 

nos10N1 IJCO'll . 
l)o"' On·Sl111e (l<lln 

C:nl Sm.tree R~st!l111nce Cmrenl 
Number M~ . vous (Ohms} 1""1P•I 
mrn•20 IA 500 Vos 3.0 0 .38 

IRFD423 IA 450Vos 4 .0 0 .32 
1RFOJ 10 IR 400V05 3 .6 0 .36 
iiiFiifo IR J50Vos 5.0 0 .32 -----·-IRFD220 IA 20QV05 0 .8 080 
lnFD21D '" 200 VlJS 1.5 0 .60 
iiii'iini- '" 150V05 1.2 0 60 
IRFD213 IA 150V05 2.4 0.45 

IRFD110 IA IOOV05 0 .3 1.3 
IRF0110 IR 100V05 08 I 0 
IRFOtZO IA 100 V05 2.• 0 .5 

IAFD111 IA 60V05 o• I 3 
IRF0111 '" eovos 08 08 
IRF01l3 '" 3 .2 o .• 60Vos - - ·-- --~ ___ ...._ __ ·-~ 

4-PIN DIP P-CHANNEL POWER FETS 
IAFOt2 

IRFD112 

IRFD11 
IRF091 

IRFOii 
lnFDl1 

10 

13 

10 
10 

II 
13 

lfl - 200Vos 
IA - 150Vos 
IA - IOOVos 
IA - IOOVos 

IA - 60V05 
IA - 60V05 

·3 .0 - o .• 

45 - 0 .3 

08 - 10 
1.2 - 0.1 

06 - 08 
1.6 - 0 .6 _.._ ___ 

PO Me• 
PO¥W-W • 

Nel Prk:e Each Ot!JSlplllllon 
(Walls} 1-99 100-Up 

1.0 PO" 

1.0 POA 

1.0 POA 
1.0 POA 

1.0 POI\ 
1.0 13.11 $2.31 

1.0 PO/I 
1.0 2.04 1.55 

( 0 uo 3.11 
1.0 us 1.114 
1.0 1.42 1.01 

1.0 3.15 2.11 
1 0 1.t2 1.41 
1.0 1.DI .11 

1.0 3.11 UI 

1.0 us ul 
10 4.13 J.17 
1.0 2.12 2.24 

1.0 3.15 I .JI 
1.0 1.t2 ,_ .. 

T0-116 CASE N-CHANNEL POWER FETS (Quad dual In-line) 
MFOIJOC Mo! 35Vos 1.4 2 .0 4.0 21.00 

Moo sovos 1.1 2.0 4.0 
90Vos 2.0 2.0 4 .0 

T0-220AB CASE N-CHANNEL POWERL-FE_T_S _ _._ _ _,__ __ 

M 
M 
M 
M 
M 

TP5HD5 
TP10ND5 
IP12H05 
TP15H05 
TPl5H05 

I RF513 
RF&23 1 

M 
I 
I 
M 
M 
M 
M 
I 

TP5NOI 
RF531 
RFZJI 

TP10NOI 
TP11N09 
TPISNOI 
TPl5HOI 

RF543 

i.i ---TP4NOI 
M 
M 
M 
M 

IPINOI 
TP10HOI 
TP11HOI 
TP20NOI 

RFSIO I 
I .., RF520 

TP4H10 

\• 

' 
• 

Mo! 50V05 08 
Mol sov 05 0 .26 
Mo! 5ov05 0 .20 
Mo! 5ov05 0 . 16 
Mo! SOVos 0 .08 

IA 60Vos 08 
Ill sovos 04 

Mol sov05 08 
IA 6ovos 0 25 
IA 60V05 0 . 1 

Mo! 60Vos 0 28 
Mo! 60Vos 0 20 
Mo! 60V05 0 16 
Mol sovos 0 08 

'" 60V05 0 . 11 

Mo! 80V05 08 
Mo! eovos 0 .5 
Mo! 80V05 0 3J 
Mo! 80V05 0 16 
Mo! 80V05 0 . 15 

IA IOOV05 06 

'" IOOV05 03 
Mo! 100V,.,,; 0 .8 

r. ''" C-1191 

50 50 1.71 1.30 
100 75 1.11 2.0I 
12 0 75 3.34 1.41 
15.0 75 U1 1.10 
25.0 100 1.32 .... 

·I--
JS 20 1.11 1.n 
10 40 I.OS 1.33 
50 50 1.15 U1 

12 0 75 4.12 UI 
210 75 1.13 5.04 
100 15 1.0I 2.11 
12 0 15 3.141 2.11 
15 0 15 I.IS I.ti 
25 0 100 ... , 4.14 
2• 0 125 13.21 10.0I 

40 50 1.11 -;~ 
80 15 2.21 I.It 

100 75 2.31 1.71 
12 0 15 UI 1.11 
20 0 100 1.31 .... 

4 0 20 1.10 I .°' 
80 40 4.21 1.24 
4.0 50 1.15 1.43 

c ''" 

--· 
flf)SIONI ,,c;1w11 l't Jt.fo• 

Dnln Uu·Sl"le '" "" ' l 'nwnt 
~~t~k:o r nch ... Cnl S•JUI C .. n~51nnce C1111nnl I W':~ .. •nUpu 

Numbef Mlf . Volts (Ohms) '""."'"' (Wnll; } - ~~? ~-~'! 
iiii's30 100VUS o~ -· -- - ;;-

'" .. 0 '34 405 
M1Pl'l10 Mol IOOVos 05 80 15 IH 111 
MTP1DHIO Mo! IOOV05 0 JJ 100 15 111 1.34 
MIP11H10 Mol IOOVos 0 18 12 0 15 141 154 
MTP20N10 Mol 1oov05 015 200 100 Ill ... 
IAF540 IA 100Vos 0.085 210 1'5 tt .IJ 11.11 

i4mitli- M;;4 ~-- --,-J-- - ;;o ~- I .ii ~ 120VIJS 
MIPIHU Mol 120VIJS 0 I IO 15 1.31 1.11 
MTPIH11 Mot 12ovus 05 60 I ~ 1.41 111 
MIPIOHU Mo! novus OJ 100 15 155 111 
MTPl9H12 Mol 120vos 025 150 IOU 1.12 4.H - --- - --
IRFl13 IR l50V 05 2 4 2n 20 121 1.71 
IRFUJ IA 15ov 05 1 2 •o •o 3.10 1.41 
MTP3Nl9 Moo 150V05 1 3 JO 50 1114 1.41 
IRFll3 '" 150Vus 08 80 75 411 15' 
MlPIH15 Mo! 150V05 07 10 15 J .OI I .II 
MTPIHl9 Mo! 150V05 05 80 15 J .lt I . ., 
MTP10H15 Mo! ISOVos OJ IO 0 15 3.51 2.141 
MlP15H15 Mol 150V05 0 25 15 0 IOU 1.91 4.114 
IRFll43 '" 150V05 0 22 160 12~ 15.31 11,lt 

i.iliiiiiil ~I leoviJS 
__ 1_8 __ --20- --~ii -- - ;.11 · - - 1;o 

M1P5Hll Mol 180V05 I 0 50 I~ UI 1.11 
MTPIHll Mo! oeovos 0 .1 10 15 2.31 1.71 
MTPIHll Mol 180V05 

0 " 
80 15 l .•I 112 

MlP11Hll Mo! l80V05 0 .35 110 100 l .l2 .... ---
IRFllO IR 2oovos I 5 25 20 115 2.11 
IRF920 '" 200VDS 08 50 40 BO I .fl 
MTP2H20 Mol 2oovos 18 20 50 1 ... Ul 
IRFl:JO '" 2oovos o• 90 15 5.•5 4. 14 
MTP5N20 Mo! 2oovos 1.0 50 15 3.0I I .II 
MTP1H20 Mol 200VDS 0 I I 0 15 1.15 1.41 
MIPIH20 Mol 200VDS 04 60 15 JU 1.54 
MlP17H20 Mo! 2oovos 0 35 12 0 100 117 .... 
IRFl40 Ill 200VOS 0 . 18 18 0 125 11.11 14.21 

MTP10NH" Mai -250vos - -o:so 10.0- - 100-- - i .4i --m 
IRF111 '" 350Vos 50 1 J 20 125 -;_;1 
IRF121 Ill 350Vos 25 25 40 l.IJ I.II 
MTP2N35 Mo! J!jQV05 50 2 0 50 2 JI 1.1' 
IRF131 '" J50V05 15 4 5 15 ··" 3.71 
MIPINIS Mo! 350Vos 33 JO 15 I .to 2.19 
MIP5HJS Moo 350V05 I 0 50 15 3.51 2.10 
IRF7U '" 3~::~ 08 80 125 15.M 11.15 - ---IRF110 '" tOOV 05 38 I 5 ~o lff l .IJ 
1RF110 IA t00Vos 1 8 30 •O 4.to 1.71 
MIPIN40 .. 0, •oov0s 50 20 50 1114 1.15 
IRF1l0 on t OOV05 I 0 55 15 I .OJ • . 51 
MTP1N'9 Mol •OOV05 3J JO 15 3.0I I .II 
MTP5H40 Mo! t()OV 05 '0 50 15 1.15 UJ 
IRF7'9 IA 400V05 055 IO 0 125 11.IO 15. U 

iiiFiii- on -45ovos - -40- - 2 0 - ,0- - 4:14 - 11; 
MTP11145 .. 0, 45ov 05 80 I 0 50 I.JI 1.11 
IRFIJI '" • sovos 20 40 15 1.21 J .OI 
M1PIN45 Mol 450V05 • .o 20 15 2" l .OI 
MTP4114S Mor "sovos I 5 'O 15 J.51 1141 
IRFl43 1n 450V05 I. I 10 125 11.05 12.M 

c-11•, r. 11118 C l lQoll C ''°° C lXH 
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\. l , UI I , 1711/ (. ! I OI C. l .'• U 

l t.·ll'. l l /uti L l .'1.11 
POWER FETS (Cont'd.) 

- ------

M'f"l20 UI tllK ll/f1S JO 25 40 5_45 U4 
MIPIHSO fA Ot 500V(JS 80 I 0 50 2-12 2-01 
IAflJO Ill 500VOS I 5 45 75 U1 U5 
Mf P1HSO Mot ~oov ns 40 20 15 3.11 2.15 
M IP4NSO fAo l 500v ns I 5 40 15 4-01 3-02 
1Afl40 1n 125 1'-11 
Mi;iNSt Mu i· ssov ,,s •lo , o co 2... 1.11 

~l!<.!~!!i _!!__!!~ _ B_ o_ __!1~ 

MIPJHSS Mol S!Jll l/ t1S _]-~- _ !O __J~ ___ !:!l __ 4.!! 

MiiiiNiO- M;.- 6 iiJVOS · ~ 0 I 0 75 2.12 2.01 
M"JHIO Mot 600V11s _ _?_L _ -2Q___ _ ___]__5 - _ rn __ t;!! 
~!~Nii-= ~~- =- 65~~~ _ !_a 10.12 

1!:~ 

1!,gL _ JH :t 
21.71 II.DI 

JQ:?~Q~B ~Mm ~:~~A~~!;h PQWER f!;T~-·--~-
... ,.,., lfl 6ov 11s 1 6 - 2 5 io 2.41 1.11 
llFISJ) Ill 60Vns 0 8 ' 5 0 40 U4 3. 15 

llfl!JJ Ill ~~!§ 0 4 - 10 0 75 !:!!.. --·-~ 
M1PIPOI Mui --~~~!?i 0 4 - B 0 75 7.24 5.31 
iiiiMi_o_ 1n - 1oovus - ·12·- -=30 -2 0- - - w - z:H 
llflSJO di IOOV11S 0 6 6 0 40 5. 11 UI 
llflSIG 111 1oov 11s o J - 12 o 75 u u 10.35 
MlPIPIO Mui ·- · ~~!_!!!_ _ o_ 4 __ __ B_o ___ ,~_ ,_____! :~- -'--~ 
11111u 111 1 ~uv o~ 4 ~ 1 5 20 2.11 • 1.11 
WlllJ Ill l!!OV11c, 2 4 JO 40 4.31 U1 

~~~!- ~- -~~~ --' L_ ~-L _ 71_ -1e,n _ __l,!l. 
llflllO In 2U!lV1JS JO - 1.5 20 3.27 1.41 
w1120 111 2oov m 1 5 _ J 5 4o 1.45 3.41 
!!!~~ Ill -~~~!!~ ___g_a .-:.§.L _ IL._ Ji.:llL -1tll. 
~!~~~~ - ~~!- -~~~!!:!. _fi .~- .IL -l~- _ l.Ji _ _ l .H. 
~ 1~~- ~'.!_ - - ~".'~~ -- § !)__ _ __:LL 1s 1,n _ _i,1111_ 

TQ:~ ~~S!; ~-~H~NMEb eQWER fETS _ _ ~-~-
111~·- Mot ~Ol/ 1 ~ 0 l U 
MIM12NOS Mol ~ovus 0 20 

" MIMllNOS Mut SllVflS 0 10 
MIM35NOS Mui 501/0 S 0 OB 
MIM.11- U ut 5011 115 0 055 ---·---
llf1Q Ill l iOVus 04 _, .. 

GOV 11s 0 ;! ~ ..... , Ill 6UV 1 1~ 0 25 
Ml Ml- M11I 6U11 11s 0 ?8 
MIMllllOI M••I liOl/ t ):.J 0 ,0 
MIMllHOI f.1 •11 filJVflS 0 16 
MIM35- Mot fiov0 s 0 llO 
llfHl Ill fillVIJS 0 II , .. ,.., liUVIJS 0 118 
llflll '" 60 11 11:..; o uB 
Mf..UtHOI t.h 1I t;OV t1S 0 05:> ........ llui -- eov;,; - ·-o ~u-· 
MIMI- •. fol ltltV 1 1~ i 0 3 ) 
MIMll- "'''' tlOV11:; (I 10 
MIMlOHOI '·'''' 0111/ 11 ~ ; 0 I!. 
.. IMHHOI U u l Utt l/ 11~ 0 01 
i'•uO- ·-- Ill - 1ixlVOS- --- (j5 ---
MfWIOHIO f.t oJ I l{)IJV 1 1~ 0 JJ .... , .. IOOV 11s 0 18 
NIJO Ill 1 001/ p~; 0 18 
M1U1Nt0 1.t.11 1rniv 11s o~ 
MIMllHIO "'"' IOOV 11s 0 IH 
MIMJOHll u.,, IOOV 11s 0 15 ...... Ill IOUV11:;J 0 OU~ ,,., .. IOOV 11~ ou:.. !1 ..,, .. •• IOtJl/ 1;5 0 UU5 
MfMHHll U •il - !~"1~ 1!~ 0010 

IUMINll ,,,,,, l l OV11s u 111 
MIMIHll f..4 111 1:11tv11s 0 !1U 
MIMIONU fA,,, l l0\1 11:; 0 JU 
MIMllHll M•1I 1;.o nv 1,!i 0 25 
MIMJOHll Uol nov 11 ~i 0 12 

··· -----wm in l !iOVu~ I 2 ... ,., 1!.il l\l n s ll 6 
WT" Ill l !10 \11t:i o B 
MlMIHlt .... ,, 1!.IOV" 11s 06 
MfMINll f.t11I 1!>ovus 05 
MIMIOHll t.1 111 l !J0 \1 115 OJ 
IWUJ '" l !>OVl >!i 0 22 
,,.,41 I ~ 1 llV 1 1 ~: 0 12 
Niii Ill l!1U V11~ 111 7 
MIMllHll I.I.it l!1ll Vt1:i u i'!> 
MIMIOHll Mo• I ~ll V 1 1~i 0 I? 

100 15 
12 0 15 
15 0 75 
25 0 100 
J5 0 150 --- -----
10 40 

12 0 1~ 
12 0 15 
10 0 1.5 

' 12 0 15 
15 0 15 
2~ 0 100 
24 0 125 
JIO 150 
J3 0 150 
J S 0 ISO 

e o- --;5-· 
IO 0 15 
I? 0 15 
2110 1110 
2!1 0 l!.O 

- ii ii- - -.w-
10 0 40 
14 0 15 
14 0 15 
80 15 

12 0 15 
200 100 
21 0 1:15 
JO 0 1!10 
40 0 l ~O 
25 0 1!10 - -- · 

IU 15 
BO 75 

10 0 15 
15 0 lbO 
20 0 150 - - ----
40 411 
BO 15 
00 15 
BO 15 
BO 15 

IO 0 15 
16 0 125 
2!i 0 l !lfl 
?~ 0 l !JO 
l !"i 0 l!iO 
200 l !..11 

I.II 
UI 
I .II 
1.14 

11.71 --- --
3.55 
4 25 
I .II 
U4 
us 
5.11 
I.OS 

11.57 
:rue 
31.11 
12.21 

--- iii 
211 
4.01 
1.14 

11.17 
4:So 
U4 
410 
7.34 
1.10 
1.12 
I 05 

20.14 
to St 
11.13 
12.21 

3.72 
UI 
4.01 
1.14 

11.17 

1.11 
4.25 
t.tl 
314 
4.35 
5.11 

1117 
37.77 
304 
1.05 

12.11 

1.12 
us 
UI 
I .DI 
1.71 

1.10 
3.45 
450 
2.41 
3.22 
4.21 
1.10 

12-10 
21 .73 
24.JO 
1.05 

2.11 
122 
l 02 
I 03 
1.71 

-- i.<i 
IOI 
U2 
5.51 
1.15 
UI 
1.10 

15.H 
72 43 
15.H 

l.05 

2 75 
l.t5 
302 
I 03 
1.71 

I.II 
1.15 
450 
I.ti 
1.21 
4 11 

lllO 
21.10 
2110 
1.10 
l.05 

------------

Cut 
Nu. 

MT 
Ml 
Ml 
Ml 
Ml 

11Uet 

MSHll 
M7H11 
MIHll 
M12Hll 
MISHll 

220 IRF 
2NI 
IRF 
MT 
Ml 
Ml 
M1 
IRF 
2N 
IRF 
MT 

751 
no 
M5N20 
MIH20 
MIN20 
Mt2N20 
240 

1711 
250 
M15H20 -·----
M10H25 

MIL 
t---

Mot 
Mol 
Mol 
Mol 
Mol 

'IA 
-
IA 

Mot 
Mol 
Mol 
Mot 

IA 
-
IA 

Mo t 
Mot - -MT 

IRF 
tnF 
2HI 
MT 
Ml 
IRF 
2HI 
IRF 
Ml 
Ml 

123 
333 
151 
MlHJ5 
M5H35 
343 
111 
353 
MIH35 
M15H35 

iiir 320- -
7to 
330 

2HB 
IRF 
MT 
Ml 
IRF 
IHI 
IRF 
Ml 
Ml 

M3H40 
MSN40 
340 
711 
JSO 
MIH40 
M15N40 

423 IRF 
2H8 
IAF 
MT 
Ml 
IRF 
2H6 
IRF 
Ml 
Ml 

711 
OJ 
M2"45 
M4N45 
443 
111 

·03 
'M7H45 
MISN45 
420--lrir 

IH6 
IRF 
MT 
Ml 
IRF 
2H 
IRF 
Ml 
Ml 

712 
•JO 
M7H50 
M4N50 
440 

1770 
450 
M7N50 
M15H50 

MT 
Ml 

MT 
Ml 

MT 

Ml 

MT 

Ml 

-· ·-----
MJH~S 
MIH55 

MlHIO 
MIHIO 

M2HIS -----
M2H90 ---
MINH 
·- ·-----
M1HIOO 
--·-

IA 
IA 
-

Mot 
Mol 
IA 
-
IR 

Mol 
Mot 

In 
-
IA 

Mot 
Mot 

IA 
-
IA 

Mot 
Mot 

IA 
-
IA 

Mol 
Mol 
Ill 
-
IR 

Mol 
Mol 

I A 
-
IR 

Mol 
Mot 
1n 
-
IA 

Mot 
Mot 

Mo t 
Mot --
Mo t 
Mot 
-
Mol - -
Mol 

Mot 

Mol 

°'''" Sot11 ce 
vous 

1BOV os 
1Bov os 
IBOV o s 
IBOVos 
18ovos -----
2oovos 
2oovos 
2oovos 
2oov o s 
2oov os 
200V05 
200V05 
2oov 05 
200\105 
2oov 05 
2oovos 
250vos 

J 50vus 
J SOv os 
J5ovos 
JSOVos 
J50Vos 
J5ovos 
J5ov os 
Jsovos 
J50vos 
JSOvos 

~ooviiS 
400vos 
4oov05 
4oov0s 
400v 05 
400v 05 
400vos 
4oov05 
400v 05 
400vos 

450V05 
450V05 
450v 05 
45ov 05 
450V05 
45ov 05 
45ov 05 
45ov 05 
450Vos 
450Vos 

500V 05 
500V05 
500V05 
500Vos 
500V05 
500V05 
500V 05 
500V 05 
500V05 

~~Vos 
550V05 

~~Q§_ 
600V05 
600vos ,_ __ 
B50VOS - - - -
900vos 

~~~~ 
1ooovos 

R05 IONJ tJCool 
On·~ l nle rJJ a 11 1 
Ae~1s1anctt C uir et 1I 

(Ohms) (Amps) 

I 0 50 
0 70 10 
0 40 BO 
0 .35 12 0 
0 IB 15 0 

--oii-
,__ 

50 
04 90 
04 90 
I 0 50 
01 10 
0 4 80 
O.J 5 12 0 
0 18 IB 0 
0 085 JO 0 
0 OB5 JO 0 
0 . 16 15 0 
0 .50 100 

25 2 5 
1 5 4 5 
I 5 45 
JJ JO 
I 0 50 
O.B 80 
04 12.0 
04 IJ .O 
0 55 BO 
O.JO 15 0 

i---i 8 JO 
I 0 55 
LO 55 
3J JO 
I 0 50 
0 55 10 0 
OJ 14 0 
OJ 150 
0 55 BO 
0 JO 15 0 

40 
I 

20 
20 40 
20 40 
40 20 
u 40 
11 10 
05 II 0 
06 12 0 
08 10 
0 40 15 0 __ J_O __ __ 2 _5 _ 

1.5 4 5 
I 5 4 5 
40 20 
I 5 40 
0 BS BO 
04 12 0 
0 4 IJO 
OB 10 
0 4 I~ 0 - -- - - ---
2.5 JO 
'-2 BO 

25 JO 
I 2 60 

BO 20 - - - - -
80 20 

IO 0 I 0 

100 10 

T0-3 CASE P-CHANNEL POWER FETS 
iilfi1il-- iii - - 60V05 04 ' 100 
IRFll<l 111 - 80VOS OJ - 15 0 
MlMIPOI - Bovos o•o --=-ao 
IRFll:IO Ill - IOOVos OJ -- 12 0 
MIMIP10 Mo l - IOOV os 04 BO 
1Rfl140 Ul - 1oovos 02 " 190 -------- ---- -- --
1Rfl23.J IA - ISOV05 I 2 - 55 
1Rf12<l IA - t50vos 07 - 90 

IRFl2JO IA - 200V05 OB 
IRFl240 IR - 2oov os 06 - --
MTM7P45 Mot - 450VOS 60 -- ---
MlM7P50 Mot -· 500VDS 80 

C I/Of I: 1:>09 C.. 1110 C-11 11 C 1111 (; 11 1J 

PO Ma" 
POw9f 

~.!2~!Ead 1 _ ()sslpel ion 

~ 1-99 100 lip --
75 3.72 2.15 
75 UI 2.H 
15 4.17 3.ot 

100 1.14 1.03 
150 11.77 1.71 

--40--'--S:i7 4.ot 
15 uo U2 
75 7.34 5.51 
15 4.0I 3.02 
15 U5 3.22 
15 5.71 4.21 

100 1.05 1.72 
125 21.32 11.lO 
150 14.H II .OJ 
150 I0.15 H .12 
150 12.21 l.05 

-i---
100 10.H 1.04 --40 3.17 2-11 
75 I.II 5.22 
75 UI 1.:17 
75 :r 53 2.12 
75 5.11 4.31 

125 11.10 U .00 
150 31. 12 2117 
150 34.U 2t .34 
150 15.U 11.73 
250 34.21 25.40 

40 1.15 ii4 
75 7.07 1.23 
75 7.70 115 
75 UI IH 
15 1.34 411 

125 22.14 11.U 
150 11.42 71.11 
150 IS.JO 72.U 
150 11.20 12.73 
250 31.0I 11.74 ----
40 J.11 2.11 
75 UI I .II 
75 7.10 1-411 
75 U3 2.12 
15 I .II 4.31 

125 II. II 14.51 
150 4G.12 :J0.14 
150 37.02 21.13 
150 un 11.U 
250 34.21 25.40 _ _ 4_0 _ 

l :iS" 4.71 
75 7.07 123 
75 UI I JO 
15 UI Ill 
15 1.34 UI 

125 24 .17 II IO 
150 107.01 11.n 
150 104.ll JUI 
150 11.20 12.13 
250 Hot 21.74 --- ---- - ·· -·--

15 1.01 1.7! 
• ~o 15.U 11.73 ---

75 7.70 1.70 
i ~o 11.20 12.13 ---
15 14.IO 10.72 - --- - -- - --
75 1'-21 12.0I -·-·--75 11.01 14.07 ----
75 21.71 II.GI 

75 10.41 7.H 
125 21.11 21.40 

--,5--
1.11 - in 

--·- - --75 11.41 1250 
75 1.11 I .JO 

125 43.H :J.J .40 ---- ---
75 10.71 1.11 

125 21.11 IUO --- ---75 11.21 13.11 
126 41.05 35.00 

76 7.71 1.11 - - - --
75 1.11 I JO 
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PO'JYER FETS {Cont'd_J_ 
----i-~---~-n-us-CO-N-,~-11-C_"'_'_' ~-"11-"•• I n 1JS1o u1 111,;,.,,-,. r1,;;.;;--
Cn1 s'!:~~ n~.i~'::. c~~!;., Ot~~;,.~:OO Nel Pi Ice E11eh Cnl . s'!;~ n'":~~~~~:e r~:~,1 1~~%:;,':!c..n -~:!~ le!!!'~~ -
~~~- ~!..:.._ VoUt (OhmtJ {A111p_!) {Wellt) 1·99 100-Up Uumbef -~~- -~~L ~:1~L -~~~~'~--' -!19~_,_oo_Up~ 

T0-39 CASE H-CHANNEL POWER FETS T0-218AC CASE N-CHANNEL POWER FETS 

VH30•BA' GE J5V05 5 0 I 2 6 25 2.n uo 
i.ii'(jjij - [i;;o1 J5Vos 1 5 - 2 o 6 25 us us 
VHJSABA" GE 35V05 2 5 1.2 8 25 l.00 2." 
VN35AK GE J5V05"'-''---2_.5 _ _.__l_.2:_.__8:_·;:_25'-_.__l:..·-"'--'---4_.oo_ 
:..f.onieins Gore Sou1ce Zenet dtode ---,...-·- -

FE900 M 
JN 
M 
v 
v 
v 
IA 
IR 
IR 

114190 
FEtlO 
NtlAK 
H'1ABA' 
N'1AK 
Fflt3 
FFl12 
FF Ill 

Mol 
·-

Yol 
OE 
GE 
OE 
in 
IA 
In 

sovos 11 
60V05 JO 
60V05 50 
60V05 JO 
60V05 J5 
eovos J5 1 
eovos 08 
60V05 04 
60V05 0.25 

• Coolnln!' Gnle Source Z@nef diode. 

VHHAi~:_[<:;E I 80\QS I B 
• Conlnlnt Gnte Source Zt ltef diode 

~~=.o-[ 
YN90A8A" 
VHllAll 
VHnAll 

Mol 
-
GE 
GE 
GE 

911\AJS 
911\QS 
911'1JS 
9111.US 
9111.US 

• Conlains GAie SOUfce Zener dtode 

IAFF 
IRFF 
IRFF 

110 
129 
l:JQ 

mrf" 
IRFF 
IRFF 

2i:i 
123 
m 
t:ioo HIPF 

8510 
8811 
IRFF 
IRFF 
IRFF 

1 
0 
210 
120 
230 

iiiir 
IRFF 
IRrF 

fo 
373 
:133 

IRFF 
IRFF 
IRFF 

iii Ff 

310 
l:IO 
330 

m-
IRFF 433 

IR 
IR 
IR 

IR 
In 
IA 

Mol 
Mol 
Mo! 
IA 
IA 
1n 

IA 
IR 
IA - -
IA 
IA 
IR 
IR 
In ----· 

429 IA 

100"1>9 
1001.US 
1001.US 

150V05 
l50V05 
l50V05 

200V05 
200V05 
200V05 
201ivos 
200V05 
200V05 

J50V05 
J 50V05 ' 

~:;ovos 
400V05 
400V05 
•oov 05 
450V05 
450V05 

500VDS 

2.0 
40 
50 
40 
4.5 

08 
03 
0 . 18 

2.4 
I 2 
0 .6 

60 
140 
50 
1.5 
08 
O• 

50 
25 
1.5 

J6 
I 6 
1.0 
40 
20 

3.0 IRFF 
IRFF 430 IA 500VDS 1.5 ---·-- --~--L----

20 8 25 
20 8 25 
05 6 25 
I 2 6 26 
I 2 8 25 
I 2 8 25 
30 15 
50 20 
1.0 25 

1.2 6.25 

20 6 25 
2.0 8 25 
I 2 8 25 
I 2 8 25 
1.2 6 25 

J5 15 
80 20 
8.0 25 

I 8 15 
JO 20 
3.0 25 

0 •O 06 
0.25 06 
O. ~O 08 
22 15 
J5 20 
55 25 

I 15 15 
2.0 20 
3.0 25 

I 35 15 
25 20 
J .5 25 
I 4 20 
2.25 25 

16 20 
_'2_;~-~ 25 

T0-39 CASE P-CHANNEL POWER FETS 
IRFfll 1' IA - 60V05 18 ' - 2.J 15 
IRFFllZJ IR · - 6ov 05 08 - 35 20 
IRFfllll IR - 60V05 o.• ·· 5.5 25 

IRFFlllO IR - IOOV05 I 2 - 2.8 15 
IRFFll29 IR - 100V05 0.8 - •O 20 
IAFF1130 1n - IOOVos 0.3 - 6 .5 25 

IRFFl21' IR - 15ovos H - I 3 15 
IRFFl223 IR - 150V05 2.4 - 20 20 
IRFF1233 IR - l60V 05 1.2 - 3 .5 25 - - -- - -IRFflJIO IR - 200V05 JO - 1.6 15 
IRFFt7ZO IR - 2oovos 1 5 - 2.5 20 
IRFFt730 IA - 200V05 0.8 • 4.0 25 

4.10 U3 
2.04 2.44 
2.01 l .U 
U2 UI 
U2 i.n 
U2 UI 
I .II U2 
1.22 4.14 

11.31 us 

4.10 :i.n 
uo U5 
2.ff U2 
1.12 2." 
1.00 '·" 
I .It I .II 
1.11 7.44 

11.11 IUI 

1.0 ui 
1.53 U1 

11.70 I.IQ 

I.GI UI 
2 ... 1.H 
Ut 1.11 
1.53 I ... 

IG.21 1.11 
11.14 IU• 

1.51 us 
7.M l .H 

11.n 1.11 

1.13 1.71 
10.15 1.IO 
11.41 14.12 
l.01 I .GI 

12.:JQ I .,. 

11.11 1.n 
21.13 19.42 

U4 U2 
7.11 I .« 

13.10 us 
1.30 1.01 

IUS us 
:IO.H 15.12 

t .U ..,. 
7.SI 1.11 

IJ ... ID.25 -uo 7.45 
11.11 I.II 
21.SS IUI 

M1H35N09 50V05 o o5_5_+._J_5_o_ J. __ ,_so __ ~~ ~ 
MlHU- Mol 60V05 0055 350 150 II.II 12.JI 

MiiiiSNiii 'Mol-e0v05 o 01 25 o- 1 56- - ;; ii - ii.ii 
MiH2sHio Mot ------250- --i~O- ''·" ;i.ii 
ii.lii2iiiii2MOI - ii.ii tt.:ii 

M1H15H11 Mol 

MIHl5H:IO Mol 

M1H1iiu"M-01 
MiiiiN<G 
M1H1N•5 

MlH7H50 

MlH9H55 

MlHeNIO 

T0-18 CASE N-CHANNEL POWER FETS 

II.II 

15.lS 

11.11 

15-0 15.37 

15() ..... 

IUS 

11.31 

IUI 

II.SI 

IUS 

II .JI 

1US 

tt.JI 

12.lS 

~tl~200vo~L 60 I 0 :;o::_I__, 8 [5.iii CUI 
T0-228AE CASE N-CHANNEL POWER FETS 
MPFUO 

MPFHO 
MPF
MPFllO 

Mol 35-Vos 1.4 2 o 2 5 2.22 1.11 - -- - -
Mo! 80Vos I 1 2 0 2 5 2.31 1.11 
Mo! 60V05 JO 20 25 l.03 l.IJ 
Mol 6fJVos 5 o o 5 2 5 1.11 1.0I 

--- - -- ----- ---- - --
MPFHO 
MPFlffl 

Mol 9llV05 20 20 25 214 2.11 
Mo! 9llV 1JS 4 0 2 0 2 5 2.0J l.foJ . 

VH40AFA' 
VH .. AFA' 

VHHAFA' 
VHllAFA' 

GE 
GE 

GE 
GE 

VHHAFA' GE 
VHllAFA' GE 

•ovos 5o 1 1 12 .n 
• ovos l--'3'-o'-+-- '-'--1 .• _ _ 12 __ _!~ 
60Vus 30 I 7 12 117 
60V05 3.5 I 1 12 1.:13 

80V05 H I 1 
80V05 4 5 I 1 

12 
12 

I" ..,,, 
• Conl•los Gele SOUfce Zene• diode 

T0-237CASEN-CHANNELPOWERFETS- -

YHIOllHIA" I GE I 60V05 I I 0.5 I I 0 

"Conta ins Gale SOUfce Zene1 diode. ,• 

.IJ 
I .DO 

U3 
1.01 

U1 
S.01 

.SI 

----- ---------
T0-126 CASE N-CHANNEL POWE ETS 
MTA7H05 Mol 

Mol 

Mot 

50V05 0 • 

sov05 1-_ o_.•_-1 
60V05 0 8 

Mol IOOVos 0 .6 

10 

I 0 

80 

60 

JO 2.21 

JO 2.50 

15 2.27 

30 2.50 -- - -
Mol 120vos 1.2 5 o JO 

·-'---_:.~----'---- ----
UI 

uo MTASHIS Mot l50V05 0 .9 5 0 30 
- 1---==-l----1---1------

I.II 

I.II 

I .II 

1.H 

I .II 

I.IS 

160_v_cos~,__•_.2 _ _,__ 4.0 JO UI I.II -----
200V05 1.2 4 0 JO 2.50 us 

c-111• r, ,,,., C-1171 c .,,, C."7J c ,,,. 

MOTOROLA RF POWER TMOS FETS 
Oulpol lripul t vp. Nel Pilce Ench 

C"' · Pr:-l!t' Power Geln 
tk'mbe1 _ Walls Walls dO Cese 1-99 100-
1.5. ISO MHI HFISSB FETS (N· CHANN'-'E'-LI_...__;:=:.._...__-'--';,:,_.._=-= 

21¥ OD BupplJ YolloV• 

MAF 131 LJJO 0.8 11 2 II ·01 I 4UO 14l:7i 
~-~ 15Q.._~-~4~.1~~-~15~~-=-2~1'-l-~11'-''-~1~11~.I0""-...__1~1N~.~oo~ 
50¥ DO SupplJ YolloV• 

MRFI.. 30 
MRF150 150 

0.5 
2.9 

19 

" 
211 -0 1 
211 · II 

45.50 
111.IO 

43.15 
104.00 

Oulpul Input l yp Mel Pr'ce Eftch 
CAI f'owet Pow• Gain 
Number Walls Wells dO Case 1·99 100-
NOOMHt VHF AMtFM ins iH-cHAliN~E,..Ll-'--==--'---'-=_,,....:.::::...::oc 
21v 0 0 SupplJ vonou• 
-- -------
MRFI,. 50 0 40 II 211 ·01 llJ 
MRF131 15 0 15 IJ 211 ·01 29 
MRFIJ1 JO I 9 12 211 01 H 
MRFlll •5 2 a 12 211 ·01 0 
MAF 112 60 60 10 2 II II 14. 
MRFl14 125 15.8 9 .0 211 · II 114. 

[J
iii"i'i 

to 29112 
00 H .12 
50 43.15 
50 11.50 
40 ~ 

c 1779 
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GENERAL-PURPOSE WIDE BAND HYBRID AMPLIFIERS 
Gain Freq. Noise Nel Price Each Cll Gain Freq. Noise Net Prk:e Each 

Vceo tC amp uo MHz dB Case 1-99 100-999 No Veao teen dB MHz dB Case 1-99 100-999 

50ll (Conl'd-I 

IJ 6 JOO 351365 10-250 50 71• ·02 "3.11 IM.00 MWAJ10 160 10 718 01 · 1000 65 T0-39 10.11 1.44 
13 6 300 3•135 5 10·•00 4 5 71• ·02 11.71 71.21 MWAJ20 29 25 718 0 1- 1000 6 7 10·39 11.U 1.10 
24 300 32 51J• 10-•oo 50 714-02 71.21 11.11 MWAJJO •O 60 -16 2 0. 1- UlOO 9.0 10-39 12.54 10.11 
2• JOO 3• 5136 1.0·250 5 .0 714 ·02 11.71 71.21 

LAND MOBILE HYBRID POWER AMPLIFIERS 
IOU 
lfWA111 29 10 13/ 14 0 HOO •O T0-39 l .U 1.11 
lfWAUt 50 25 13114 o 1-•oo 55 10-39 10.:JO I.II 

NPN P in Gpe Vee Nel P1k:e Each 
Warts Min. VoUs case 1-99 100-999 

~~)JO 66 60 13114 _0. 1-•qo_ -LL .J.Q:~~ to.II ~ 
MW lilt 1 75 10 9110 0 1-600 60 10·39 10.:JO I.ti MllWOOH OOH I 5 15 7.5 301 -1 152.10 1-12.2• 
MW&.UO H 25 9110 0 1-600 65 10-39 10.11 1.44 MltW401·1 0 OH 1 5 15 7.5 301 -1 52.10 42.2• 
MWUJO .. 60 9110 0. 1-600 7 5 10-39 11.42 1.10 MltW401·2 O.OH 1.5 15 7.5 301 · 1 12.tO 42-2• 

C· t1!i1 

GERMANIUM TRANSISTORS 
GERMANI~!°" TRA~SISTORS (LOW-POWER) GERMANIUM POWER TRANSISTORS 

'"" Vceo le hf E IT POw9f ,_ g Each Type Vceo le ~FE IT Power Net Pr ice Each - PNP IVI mA Min. Mitt mW Case 1-99 l oo-999 NPN PNP iVJ Antp M.tl. KMz Walls Case 1-99 100-999 - - -----
2N40I 18 35 35 650K 150 TO- I t .11 ' .4t 2Nl414 J5 500 3• 1.0 225 TO-S 13.41 t:a .J1 
2N'°4 2• 100 •o 12 0 ISO 10-S 2.21 U7 2N1lll •S 200 •O 250 10-5 I .JO • .20 - INIJ10 2S 200 •O 250 10-5 4.73 J.15 2Hlln 4S 200 60 2SO 10·5 UJ 1.15 

llllJlll' 25 300 so 150 I0-5 ui J.15 2NJllA 105 200 20 1.0 150 10-S I.JO ~ ____ !!!!~' 
-~L JQQ so 150 IQ2_ 4.J! 2J1 2H111A JO 2S 90 10-J 4.21 J .11 

1111>04' 25 300 70 1SO lO·S 5.04 UI 2H215' JO 80 170 10-36 11.11 u .oe 
---~!>OS' -1L ~QO 70 -'~- _!.Q:~ 4.7~ 2,.!! 2H15Jt •D JS 106 I0·3 1.12 4.41 

IHI~ •O 75 106 10-3 
·~ ~~ IP.HI!!! -1L j QQ _ _J QQ __J SO TO-S J ,~ __ 2~! 60 30 2N2Ht 1 so T0·3 4.73 ! .M 

1111- 25 300 150 150 T0 -5 1.U 4.12 2H110t 60 I 75 30 10-3 11.tO 12.10 
IN!~_:_ _?L 3QQ _ _J~- __j~ JQ:~ •,~ '1! 2N1532 60 s 20 106 10·3 11.11 711 
2H524 30 500 2S 08 225 TO·S 1.11 1.25 2N515' 60 s 25 150 93 10 -3 14.11 145 
1Nfl2A 30 500 80 I 25 200 IO·S 7.0I 4.n 2H42U 60 15 60 2 110 IO·J 21.JS 

11 "° INllOI 32 200 115 25 280 10-1 2 ... I.II --- --- 7 5 3 •5 JOO 95- ro:J 2H3111 7.11 l .25 
2H404A 35 150 JO • . o 150 10-5 2.21 1.41 2N3731 320 8 15 5 10-3 14.11 '-'5 IN1'1J J5 500 25 08 225 10·5 J.41 2.21 

~l•rrP•W 
c 1 1 ~1 

UNIJUNCTION TRANSISTORS 
UHIJUHCTION TRANSISTOR$ 
ft..,. ..._ Ult l)w'"""'· ~ Ilk. II uuntJt11Hy ~Cl\.IJ lhe putpOSt ol lwu l1 ansisl 0t l , 818 used tn .-••0t• 1•11•'\I c.•cu1I• pul~ u«11urn ltH11 . l1~1 1flu cil cull!i a11CI hoqueocy dtvldu11 

UNIJUNCTION TRANSISTORS 
~--·-·· - . ---·------ ·- -----·----- -

... ._ """ ..... ~~~ ~~~ OIA Min . Cnse 1-99 100-999 -----....... ow 0 85 H I 0 10 10 92 ' .14 l .4t _,, o 1e 0 15 50 I 0 20 10 92 .12 .12 _ .. 
0 10 0 85 5 0 10 • 0 10 92 .n .n 

IAHMll 0 55 0 82 50 0 01 2 0 10 92 .II .11 .......,, 0 !I 0 69 20 0 0 1 20 10 92 1.21 1.1• ,._,, 0 !! 0 82 20 0 01 2 0 10 92 1.07 ... -· 0 ,. o ee I 0 001 _.! ~._ 10 92 1.11 1.02 

"'"" 0 :i i ii ii2 - 15-(j ·- 1 2'0 80 22.:01 1 ii0 --1:i3 .... , ... 0" 0 61 25 0 12 0 80 22• 01 12.t2 1.11 
.... 1 .. 0" 0 62 60 02 80 22• 01 1UI 1.23 

!!"!~- _E ~!__ Q_~ -~ 12 0 8_o 22A-01 _!!!.. 5:!! - 0 56 0 IS 50 12·0 •O 22:..01 .12 ... _, 
o ee 0 82 20 02 80 22A ·01 1.21 1.12 - 0 70 0 85 20 0 1 • 0 22A 01 1.11 I.OJ 

~ 0 70 o es 0. 0 05 60 22A 01 UI 2.50 --- -- - - - ---

C::OMPLEMENTARY UNIJUNCTION TRANSISTORS 
1he OSf< set ies olht1s lhe utUmale In un1~ 11 icho11 li1Ubtlt1y and unU01 mity. lhe O~K series 
hHs c ha•RCletls lk:S l•k• lho&e o l Uttt SlanOanJ unlloocUou e•cept the etur en ll e1tit "°'' "U61 
lll 't>limJ 10 II n1e ol opposlh1 polni ll y lo lhoso ol lhe 1iln111·1md duvk:es lhosu duvlces 

·~~";:~ gua~5~'t8"i~ 511a :~~t~1 !':;,'.te:t!\l:~~I~ ~·:~. - 1 ~~,~~I:~~~~~~::~: 1: : 
cahtM aled •I room 1empe1alu11 

1..,, .. N Ip IEO Iv 

Numbet Min. Mex. ,.A Moa. nA Mila. mA Mkl. Case 

D5K 1 0 0 58 0 62 5 10 29 
D5K2 0 0 58 0 .62 15 10 29 

O GE de11lce 
c 1 1~ 

PROGRAMMABLE UNIJUNCTION TRANSISTORS 
Gen81•1 ()pefet.-ig FrequenC'y Rauue 0 .01ltl10 10 KMz. 

I IV 
AO• 10M IO AO AG- AG• Nel Pi Ice E• ch 

Type 10K Ma• 41f40V IOK 10M 
Nu•nber •• 0AM1u.. ,,AMw1. 11AMa 11 c . .. 1-99 100-999 

2Hll021 so 20 10 10 so I0-92 • . JI 1 .:12 
2Hll021 10 0 15 10 25 25 10-92 .41 .•O 
MPU131t 50 20 50 10 50 10 92 .12 .JI 
MPUIJlt 20 0 3 50 50 50 10 ·92 .to .JI 
MPU1llt 1.0 0 . 1S so 50 25 10 92 _!~ _to 
t Mo lOf ote devk;e 

c ··~' 
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235 

3-TERMINAL POSITIVE & NEGATIVE VOLTAGE REGULATORS 
NEO~TIV! --

Ovtou1 Output POBlllVI ou1pu1 Onr<•I l.lrw- Lnnrt 
Voll• Qt' Cu11011I noguh1lor Regi1l•lor Vol1"0@ Voftnge llnq n"11 Hnl P1 6c,.fttc h 
lyplctol IQ Mn11 ""'' Perl IAn• IA•• - - ----
(V) (Amps) No. ' No. Manul1cluret Min . Ma11 . IAln Mu. fmVI (mVI ~~5~~0'2..- + I 99 100 999 ,_ -- - --

5 . I MCllLllSCI' - MolOfoll 4.5 S.S 87 JO 200 60 10·92 I .II l .M 
5 MC11l05CO Mol01 ot1 - 4 s - 6 7 200 

--·-
,__ ____ 

c--- - ,__ 
. I - - ss - JO 60 TO J9 2.0t Ut 

s . I - MC7tlDSCP Molatola - 4.S - s .s - e.1 - JO ~- 60 10·92 ·'L ,_:.~ 
s . I MC71LOSACO - Molorota 4 IS s 2S e 1 JO 150 60 10 J9 U2 U2 .. s . I MC71LDSACP - Moloroll 4.IS S.2S 6.1 30 150 + _!Q:~~-- _ _ ·!L ... - Mcmoi.icp 

,_. 
5 . I - Mo1orot1 - u s s 2S - 6 1 JO 150 10·92 1.01 .IO 
s . I - MCTILllSACO Molorola - 4.IS - S.25 - 6.7 - JO 150 60 IO-J9 2.H __ !·!! 
s .2 lMlotH Mol0t ot1 4 1 - 53 70 JS 50 50 10·5 17.J2 11.11 -
5 .2 LM20IH - Mot0tola 4.7 5.3 7.0 J5 50 so 10·5 14." ~!·!! 
5 .2 LMJOIH - Mot0toll 4.8 5.2 7.0 JS '50 50 10·5 •:;;-~·!! - ---
5 5 MC71M05CO - MolOfoll 46 5 4 70 J5 100 100 10 ·J9 2.24 1.41 
5 .5 MC71MOSCT - MolOfola 4.8 5.4 7.0 JS 100 100 10-220 1.12 r--·-·!! 
5 Is lMlotll - Mol0tola 4 1 S3 70 JS 50 100 IO·J · ;o ;1- ,. " I. 
5 1.5 LM2otll - Mol0tol1 4.7 S.3 70 -~~- -~- ---1~- _ ! Q ~ -- I.II U1 

s 1.5 L~!~K - Mol0tot1 4.8 - - 52 --,:0- 35 !,() 100 10-3 UJ -- i.o; 
s I s MC7105Cll - Mol0tol1 475 s 2S 10 35- l iio 100 

10_3 ___ - w - --;.ii 
s 1.5 MC7'05CT - Mol0tol8 4 IS 5 2S 70 3S 100 100 10 270 t .Jf .u 
5 IS LM14011 ·S.O - MOIOfofe 4 15 s 2S 80 20 50 so 10·3 11 .lt I .SJ 
s Is U 4:Mllll ·S.O - Mot01ot1 4 IS s 2S 10 20 50 so 10 3 s.oo J .JJ 
s l .S LMl40T·S.D - Molorola 4.7S S.2S 7.0 20 50 50 10·220 · -~~ .II 
s Is - MCl'°'Cll Molo1ol1 - 4 IS - s 2S - 70 3S 100 100 10 J J.11 ~iO 
s l .S - MC79DSCT Motorola - 4.7S - S.2S - 7.0 - 3S 100 100 10·220 1.24 

f-- -~-1----·!! 
5 l .S LM:MllAll ·U - Mo1 01 ot1 • 8 s 2 1 5 20 10 2S 10 3 I .JI 4 ... 
s 1.5 LMJ.WAT·l.D - MolOf oll 4.8 5.2 1 .~ _10_ 10 -!L 10·220 2.00 __ ! ·~ 

5 3 Mc/ii osc11 - Mo101ol1 4 15 s 2S 1 3 JS 2 5 30 'fuj- - ~ i ii - 7.41 
s 3 MCltTOSCT - 1Aol0<ola us 5.25 7.3 35 25 30 IO·?ZO t .70 l .IO 

LMilJll Mol0t ol1 --- -- - 50 2 5 t----
- ii.14 s 3 - 46 S.4 1 s 20 10 J '°" s 3 LM12311 - Motofoll 46 5 4 7.5 20 50 2S 10·3 '°., 14.11 

-s 3 LM32311 - MolOfola 4.7S S.2S 7.5 20 50 2S 10-J HL __ •:..!! 
• 3 MCltTOICll - Molo1ola S.7 6.3 8.3 3S JO 30 10·3 -'·" 7.41 
s · 10 MPC100 - Molo1ola us S.25 6.5 25 100 50 10-2041\A ZHL __ 1_1.~ 

e 3 MCltTOICll - MolOfoll 16 84 10 4 35 JS 30 10 ·3 UI 1.41 
8 3 MCltTOICT - Motorola 1.6 8 .4 10.4 3S 35 30 10·220 - ' ·!!_ l .IO 

Molorol1 
>-·-

12 . I MCllL12CP - 10 e 13 2 IJ I 3S 2SO 100 10 92 .II ·" 12 . I MCllL12CO - IAo10<ola 10.8 IJ .2 13.1 3S 250 100 10-39 I.ti 1.11 
12 . I - MC1tl12CP MOIOfoll - 10 8 - IJ 2 - 13.1 - 3S 2SO 100 10 92 .H ... 
12 . I - MCTIL12CO Molorole - 10.8 - 13.2 - 13.1 - 35 2SO 100 10·39 ~ __ 1 .~ 

12 . I MCltl12&CP - Molotolt 11 • 12 6 13, 35 250 100 10 92 . IJ ... 
~i . 1 MCllL12ACO - Mo1orol1 n .• 12.5 13.7 3S 250 100 10·39 ~·~-~ 
12 . I - MCUL1iocP Molorol1 - 1t . - 12 6 - 13, - 35 250 100 1092-- 1.01 .10 
12 . I - MC71l12ACO Mol0t ola - 11 .4 - 12.6 - 13.7 - 3S 250 ~- 10·39 __ 1.H 1.tl 
12 s MCTtMl2CO - Molou)f1 11 4 12.6 14 .0 JS 100 240 10 ·39 - iiii- - ii.ii 
12 .s MC71Ml2CT - MolOfotli 11 .4 12.6 14 .0 3S 100 240 10-220 1.12 .74 
12 l .S MC7112Cll - Mol0tola 11 .• 12.6 14 .5 JS 240 2-o lo:J~- -~~!!_ ~ 
12 l.S MC1t12CT - MolOlole 11 .• 12.6 14 .5 3S 2•0 ~.Q_ __!0 · 2 ~Q.__ _!·!L ----·~ 12 Is - MClllZCT Mo1orot1 - 11 4 - 12 6 - 14 s - 3S 2•0 240 10·220 1.24 .n 
12 1.5 - MCll12Cll MolOfole - I 1.4 - 12 .6 - 14 .5 - 3S 240 240 10·3 J.11 __ Z.!! 
12 Is LM1401< · 12 - Molorote 11 .4 12.6 15 s 21 120 120 10 J 11~ 7.SJ 
12 l .S LMJ40K- 12 - ·'Molorot1 11 .4 12 6 14 s 21 120 120 10-3 S.00 J .JJ 
12 l .S LM340T-12 - MolOfoll 11 4 12 .6 14 5 27 120 120 10 ·220 1.21 .II 
12 1.S LM340All-12 - MolOfole 11 .5 12.S 14 .8 27 18 32 10·3 '1L __ 4.~ 

12 3 MC7Hl1Cll - MolOl'oCI 11 4 12 6 14 .5 3S •S 30 10 ·3 U1 7.41 
12 J MCIH11CT - MolOl'ofl 114 12 .6 145 35 •S 30 10·2>.0 1.10 I IO 
12 3 MC7tT1lACll - MolOl'oll 11 s 12 s 14 .S JS 16 25 10- 3 IQ 40 I.IS 
12 3 MC7tT12ACT - Mol0tolm 11 .S 12.5 14 .S 3S 16 2S 10-220 7.41 I.ti 
15 . I MC711..1SCP - Molo1C,,1 13.5 18.S 16.7 3S 300 ISO 10-92 .II ~ 
IS . I - MCllLISCO Mo1ou:>t1 - 13 s - 16 s - 161 - 3S 300 150 10 39 2.ot Ut 
IS . I - MC71l1SCP MotOfol.a - 13.S - 16.S - 16.7 - 35 300 150 10-9? .H .IM 

IS . I MCltllS&CP - Motorote 14.2S IS IS 15 .1 35 JOO 150 1092 .n ... 
15 . I MCllL1SACO - Motorole 14.2S IS.IS 16.7 3S JOO 150 10-39 -~-!!_ -- 1'1. 
IS . I - MC1tl11ACP Molorola - 14 .25 ..:...!..U~ _::_!6.7 - 3S 300 ISO 'T0-92 ---- ~ ·!!_ __ .,_<! 

IS . I - MC71l1SACO MolOfot. - 14 .2S - IS.IS - 16.7 - 3S 300 ISO TO-J9 2.U ~!! ~--
IS .s MCl!MllCO - MolOfole 14 .2S 15.75 11 3S 100 300 IO·J9 ~:~! -~ 
IS .5 MC71M1SCT - Mol0tola 14 . ~s IS.IS 17 3S 100 300 10-220 1.12 _ _ _ .7_4 
IS I 5 LM340T· 1S - Mo1orot1 14 2S IS 75 11 s 30 1 So ISO IO · l~ 1:21- .ti 
15 1.5 l~:MOK-15 - MolOfoll 14 .2S IS .75 11 .5 30 ISO ISO 10-3 _!·~-~~ ~~ 

IS Is MClllSCll - Molot"Ota .. 25 IS .IS 11 .5 3S JOO JOO 10·3 UI •.n 
IS 1.5 MC71 1SCT - Molorota 14.2S IS.75 17 .5 3S JOO 300 10-220 f--!-!'!._ ---~ 
IS Is - MCltlSCll MolOl'oll - 14 2S - IS.7S - 175 - 3S 300 300 10 ·3 UI UQ 
IS 1.5 - MC711SCT Motorola - 14 .2S - IS.IS - 17.5 - JS JOO 

3: 
10·220 i---!·! !.- .12 

· ci - -·-- r-- - - - ---
IS 3 MCllTISCll - Molorole "25 15.75 17 s SS 10 ·3 I.II 7.41 
IS 3 MCllTllCT - Mol0tol1 .. 25 15.75 11 s •o SS 30 10 2'0 1.70 110 
15 3 MCllTIS&Cll - Mol0tol1 144 15 6 17.5 40 22 2S 10 3 10.40 ..,, 
IS 3 MCl!!.!~~CT - Moloro&e 1•.• 15.6 11.S 40 22 2S 10-~~ _ !-!!.._ __ , _.I! 
18 J MCllTllCll - Mol0tol8 17. I 18 9 20 6 40 60 JO 10 3 I .ti 7.•1 
18 3 MC71T11CT - Mol0tola 11. I 18.9 20.6 40 60 30 10·220 1.70 S.IO 
24 J MC71T 14Cll - Mo1on>11 22 6 2S 2 26 7 40 90 30 10 J ii1 -,.•; 
24 3 MCllT24CT - Mol0tola 22.8 2S.2 26.7 40 90 30 10-220 1.41 1.11 
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RCA DIFFERENTIAL AMPLIFIERS -----,,------.------- - .--- ------~--------
AGC U-:1 r1 i<; e ( llch fr eq f yp . VC'l1 8Qe 

Vollny" 
1
r
0
1":!Vi", G:-tln (dn, 

!_y11!'_ -- ___ (mV_J __ , _ _ _ M_1 ___ , ti I (MHz) 

C&JOOO I 4 JO --Ji 11 I Kltr 

Typ. PO¥-et 
G11ln(dOJ 
t1l(Ml<1I 

R ... 'I.:' r--~.!.L'!~-- __ __ en_~-- ·- -~ ~~ - _ __!.~?~? 
9011 IKtt1 tOI 10 5 ll oe M II 

CIJOOI 8 100 16f0 tOO 60fttl5 171 105 '" 41J 
- -- ~I !QJ _ _ !'! - ·--- !'! 
- 81 IOS 111 Ill 

~~~~~!~--l--------+--"tz"'o ___ l-------- 1--~Qll!Qll _ _ _ 
C•J0219 t;>O 20it tOO 
C&JOSJ 10 I 39 it 10 I - 81 I 0 ·5 t" I " 
cA1102e __ .__ _ ___ .2_5 ___ ._ _ _ s_oo . 22010 2Jrt200 75 tt tO 14l OtP --~!_ ~ 

9,.1 .. 1tert<t Olllete11!111t Amptllle•I wllh Conlroffed Coti~u1nl · Cu1 19 11I $ rn.ll' CB 
Ou•• · •n ltJmP9ft1IVft Sl1blllly tor ope111Uon ''°'" -&s·c 10 + 12s•c c c '" 

@MOTOROLA 
OPERATIONAL AMPLIFIERS 

·~---~----------- --------
h'l(JIJI lnpul lnf)lll UnUy 
Oll't'tl 011~1 BIH Vo't111ge 01tln 

Vollllg8 Cunr!nl C1"1 r nl t..1e1t . Gnln Ot1nd SW!w tl cl f'1 lce 
r'n•I (mVI fril\) (n,I\) Sttf'f)ty Min. Ante --·--1---
~<?·---~ ~!_nvla~!!! _ -~~.- -~!!'.:..._ --~n~;- ~!!_Oji!_ ~~J~~(M_H~•~l~~(V_l_u•~l~_P_•c~k-•~-~De_sc_•~' -"-00------~---1 ·_9_9_~_1 00_-9_9_9 
SINGLE OPERATIONAL AMPLIFIERS, NONCOMPENS.ATED 
MILITARY TEMPERATURE RANGE ( - 55°C lo +125°C) 
~~!~!~ .. -~~IOfOla . 20 100 •22 25K 0.5 Bl-lO_S __ _ 9eo:""= '•-:ol ~Pu=c•,,Pose='------ll--
LM101AH t.40101011 04 3 '420 •OK 03 81 -105 Supe1Galn HU 
LMIOeH Motorola 0 4 3 .. 20 25K 0 3 Ol· 105 St'I"'' GAk1 I 41 
~~~---~~~folo 0.4 __ 3 __ r-----!1Q 25K ~'~- _J.~k.Q!C __ J~£1'~.~G~••-'------
MCl5JIO Molmoto 60 · soo •18 SOK 2 42 8l · l05 lllghSlow 102 
~~~JIL Molorola 60 500 :t. 18 SQ~ __ 2 _ r-!1- _!4.h:Q~-- ._!:!~!Jw -'~· ~! . __ ! 1! 

-"'=='---l--'--'---~--'=--1--'s"oo·=---1-*=18,__+--'2,=s-"K'--_J_ O.J 8L· 105 Gen•!.!'~ __ !·!! ___ ! ~ '!1£.'!!'!L 
£~~!!-
C&JO" 
CA30t5" 
ciioit-
£~!~~L 
CAJ031 
CiiiOiS 
CAJtOOT 
cijiJOie 
CAJIJO&I 
CAltJOAT 
CAJIJOE 
C•JtJ09 
CAltlOT 

CAlo:JI 

Molorola 200 

RC" 5 12 *6 60~0 1 1-=- 12l· TQ_S _i-l51~Q~!.!------- __ 3.!! _ __ rn 
nc• s 24 •12 IOdB I t2L· I05 DatoP•ocess•>QDoslgn HI Jn 
~---+--~-<--~-1--~e _ _ ,_~•-12~_, 70dB I 7.0 l?L· lOS Doi• Pn>ee~~ Design ~~ _ ___ •·!! ~CA 1.6 

1~ ,.5 60d0 I - 14 t ·OtP Com1J1unicA llon Equip Design .n -~ nc11 s 
nc11 1.5 -~~~-~cJO _ _J_ ~__!~~ -~~~~!!!~~~~~~- _ _ !·?!__ __ !-_4 
----o-----+----t--2_4_~L___.!2~0 I - - .-.!~~ ~!."-'"'"lc~!k>n E~~qc_:Jyr~ ~!·~ - __ !: ~ 

2 • 18 10K 38 2S 8L ·105 l••oeS•gnolWiO. lllgltSl'••d ) .51 IN 
ncA 5 

"-RCA 
RCA 
flC A 
RCA 
ncA 
RCA 
ncA 

RC/\ 

200 
200 
200 
JOO 
JOO 
300 

2 • 18 IOK 38 2S 8l-T05 L••""-2.;g.101 W/ B, HlahSoced ~ · ~~ - ___ E! 
JOO •8 JZOK 15 10 8l ·MlnHllP MOS fET lnpul Ut 157 
300 •8 J20K tS 10 8l·10S MOS FE! Input l U J.00 
300 •8 JZOK IS IU 81. · !OS MOS FE llnpul J.02 241 
soo •8 J20K 15 10 81. ·Mlnl·DtP MOS rE I ln1» I 1 •o I." 
500 . e J 20K IS 10 81.-105 MOSFEllnpul Z.21 UJ 
500 •8 320K ts 10 8l-105 MOS FE! lnpul Z.OI t.Tt 

O.S Bl· IOS 
0-3- Bl- IOS 

O.J 8l- IOS 

G~1pose 
S11pe1 Gain 
Su 1 Gain 

S S 12 •6 60dB I 14l-CltP Beam Lead, Cofnmunicalion 1.19 

siNoi.e oi>eR1' T10N -AMPLiFiERS, iNTERNAll y COMPENSATED 
~~_!!ARY T!MPERA1URE RANGE_{ - 55"C lo + 125°C 
lMtOIH Molorola 3 20 ~ •22 t Gene1al Purpose J .20 2.20 
Mcis5eo-:- M01ornla _ _ • ts • 22 -,- High Per IQt ma nee __ !·!' - •. !! 
Mcii4io Moloroht 50 zoo soo • 22 SOK I 05 61 -105 GP.I"'"'' "'' "IJO~t! t 95 t .JO 
MCllctlO Molorola 50 200 soo •22 SOK I 10 8l· IOS H.2~~~~~ Z.17 1.13 
ciji4iie nc• - -,s- - Joc;--- soo -;ta IOOK ---rs- -,- - (jj::;;i~OtP MQSIF E l lnpu l .It ---.... 
CAJMOS RC A 15 JOO soo • 18 IOOK 4 s 7 Bl. · IOS MOSIFE J Input t .15 1 3' 
co,.or RC A 15 JOO 500 ·• 18 IOOK • s 7 81. -105 MOSI FE J l11p1.tl l.15 t ll 
C&Jt40AE nc• 5 200 •oo -t· 18 IOOK 4 5 I 81. ·Miftl·OtP ~~~ :~~ :~~:: t .21 t .05 
CA.314019 RC& 5 200 400 • tB IOOK • s I 81. -105 1 I) t .17 
CAJ140AT RCA s 220 __ ~ ~18 IOUK - • .5 I ~1,:_1_0_5 _ _ -~Q?~~~~ 2.03 1.11 
cijiiiie - riCA IS JOO soo • 8 . 320K 4 10 81. ·M""·OtP MOSJrE l lnpu l --1.i l 
£.~!.'~~~!!. _f!C~-- _ _!~- _ J2!!. ~- • 8 320K • 10 6l-105 MOStFEf In I Z.54 

INDUSTRIAL TEMPERATURE RANGE ( - 25°C lo +85°C) 
~Tom rtJ010001a I I 20 "T)OO I .22 I 25iCJ - -t - -TN=iJii:To5=8e;;;;&i Pu•!>""' 
c 'eo 
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OPERATIONAL AMPLIFIERS ----------
lnpul Input lnpul Unlly c ,., 
Ol bttl Ollsel Uies Vot1age Gain 

Vonuge Cu11e111 Curreu1 Mu. 
11p1~Y 
01~ 

Goin Band Slew Nel P1k:e , .. , (mV) (nA) tnA) s MWl Rale .., Manu lac1u1e1 Ma), Max . Max v (IJ/ mV) IMltz) 

~~~~L_. AUTOMOTIVE TEMPERATURE RANGE ( -· 40°C lo ~ 

~~:::::' ~~; .~-- 2~ - 5~ ~ :fl 20K 
IOO K 

Cll2'0£ 1 RCA 15 200 400 < IB IOOK 
COl40 AE flCA 5 300 500 ; IB IOOK 
~~~- llCA 5 1000 50QQ_~1L -
MCl>O IP Mo!ofOla 300 t. 15 IK 
MCJlOlP Mot04ota 15 500 "' 18 20K 

COMMERCIAL TEMPERATURE RANGE (O°C lo +70°C) 
l"Yiliil
cuseu 
~~~g 

-
-

lll741CH 
l W141CN 
l Mi4SiH 
lMUSIH 
MC145t'<i -
WCW.IP I 
«i<iic Pl 

G 

iii 

-~----
Mo101ola 
HCA 
11CA 
tAO IOfOla 
Mo10101a ----
RC A 
llCA 
MOI OfOla 
Mo10101.i 
fAOio;oia -
~!~~~ 
tAOIOfOla 

wcusec 
Mc;iiiH 
iiCl<sii Pl Molor~a 

MCllllC 
WCllllC 

o- MO i~ 
L 

~~!!~!~ ~ 
WCJ040 
WCJ4S41P 
WCOltC 
MCOWC 

I a· 
Pl 

wc~T 

MOI01uh1 
~2~ ~!! __ 
M n 1010 IA 
Mo101ul11 --·-----
Mo101ol1t 
~2~0toi8 
Mo 10101a --------

- - ;s 
1 5 
1 5 

6 
6 - --
B 
6 ---
6 
6 

10 
10 
10 
io 

- 6 
6 

_ § _ 
10 
10 

- 6--

6 
10 -----

1so-· ·500-- --;-;s 15K 
150 500 :l 15 15K 

_lli__ _2QQ _ _!_!§_ 15K 

300 BOO • IB 15K 
300 BOO • IB 15K - -·-
300 BOO L IB 15K 
300 BOO • IB 15K 
200 500 • IB 20K 
200 500 • IB 20K -
300 700 -;ie- 20K 
300 100 ~- 20K 
200 500 LIB - 20K 

200 500- ~B 20K 

200 500 • IB 25K 
200 500 .. IB 25K 

___JQ_O _ -~00 __ _!.J!_ 25K 

50 500 • IB 20K 
50 500 ~~- 20K -- - 500- --

200 "B 20K 
200 500 • IB 20K 

~~ IOOpA t. 18 _ -~5K 

I 
• 5 
45 
• 5 

I IOtOIZ 

• 
I 

I 
I 
I 
I 
I 
I 
I 

11 
11 
1.1 
11 
11 
I 

I 
I 
I 
I 
I 

3 
3 
4 

QUAD OPERATIONAL AMPLIFIERS, INTERNALLY COMPENSATED 

IV/us ) Package Desc1 iphon 1·99 100·999 

06 BL·Mlni·DIP l ow Powe• $2.02 11.:14 
9 Bl · Mh1l·OIP OuelCA3140 1.11 I.Sf 
9 1'L·DIP OualCAJ140 2.72 2.11 
9 Bl ·MN>i· DIP DuelCA31•0 U7 2.'7 
B 16L·D!P ~~cnlAmps 3.24 2.11 
06 1'L·DtP No11on lnplll 1.14 .n 
06 1'L·DIP O.llet e111ia1 GP 5.40 UI 

- 1'L·DIP Low Power .17 .57 
- BL ·105 I.ow Powe1 uo 2.40 
- 1'L·DIP lowPowef 2.20 1.47 
05 IOL·T05 Gene1al P\upose 1.20 .15 
05 1'L ·DIP Gen~~ Pu1pose 1-!! _ ___ .7! 

02 BL· 105 Gener al Pwpose 2.13 1 47 
03 BL·Mini·DIP Ge1 tel al Pu1 pose .Ml .53 

Duel!AC ll4 I 
·- ---

OB BL· 105 1 . ..,0 .M 
OB BL· Milll· DIP Dual MC 1741 .I!__ .52 
oB Bl ·MinHllP Duel Genet al Purpose .75 .51 
08 BL· 105 Dual Geoei al PUI pose 1. .13 
0 .8 BU.foll-DIP Low Noise :1 . 12- ---2·iii 

10 BL·Milll·DtP Hiah Slew Ra te 3.12 ~iii 
05 BL· 105 OualMCl741 183 Ull 
05 14L· DIC Duel MC 1741 1.15 1.0I 
05 14L·DIP Du•1Mf!~41 !~!__ ___ !'! 
06 BL ·l05 ()Jal Low Power 1.U 1.22 
06 8L·Mini·OIP Ouol l. Ow Power 1.0! _ __ ; !~ 
1.5 BL · !05 Mig11 Fr equency I 51 I .OJ 
1.6 BL ·Mlnl·DIP ~!_:~ue1.c:v 1.04 ... 

13 1'L· DIP TAIMFE T lnpul 1.M .15 

MILITARY TEMPERATURE RANGE ( - 55°C lo + 125°C)--.---.---...----.,.------- --.----.---

~~~=1 ~1~~~F~f-~ --i~- : ~~'=ii~ :::::::::::::::::::::::~~~~==~=:-:~""_ :~~-:~''-- ~~~1i~a""'"~rP ______ , __ j;~ -· ---J~ 
MC47'1L M o10<0I• E 5 200 500 ,28=50K 05 1'L·DIC QuadMCll41 7.IO - - --5.27 
~ou~fRl~~f~!~ERATURE RANr ( ~25"c lo +a~·-c-) ~-~--~--~---------~-------

~~cl ~~:~~-=r~~ j _ ·~ _;;-Efj:_j_JkJ--=2-=5-1--=2-=o-+-:"':~~:~gc:~'--· l·-~~~~:-00-~~~w...,~~~-.noe-,,-,.-.,-.-d---•:1-~~~: :"~~:=J=i- !'.ii 
COMMERCIALTEMPERATURERANGE(0°Cto+125°C~~--r--~--~--------~--~--

f:ll;--= ~E,~a -i--f s- :~- -!~{ --~ i: -;;: -;~~ :~~ ~=~e:~18~rnp }~- ___ ·!! 
\~..!!- ~!:!!~ ~·-' - 1 .L ___!QQ__ _ 4QQ__ -2.1 8 ·~ l!h:.Q!f___ ~"""''""-------1--'1.:_!! 
llilltOOH f.40101old -- - 200 ... 18 2 BK Z0 14L·DIP 4 lm.Jep Co111pe11saled 1.13 
~~~!~= B2!~ ~j~=-- _-__ ~OQ- .t18- __ l_K_ 06 14L· Ol-P- NOf lonln_(>_ul ______ .,___~, :~ 
MCJ.40Jl Mo101ola 10 50 500 1 18 20K I 0 0 6 14l ·DIC LP Olll or enlial lnpt1I 1.SI I .DO 

r~m:~~- ~~~~~~:-. ~}~~ :_~ ~-- ~iit- =~~ -=i~~ _ H _ ::~~~--=f ~a~~:'i'"pu' ====:_}_:_- :::--=-=--=-~~1-:-_;J 
VARIABLE HIGH CURRENT OPERATIONAL AMPLIFIER, EXTERNAL COMPENSATION 
MILITARY TEMPERATURE RANG E ( · 55"C lo I 125"C) 
~;;;~~~ f!~~ -:__---=[~~- J 02~C~. !>~;· [~le-~f~OoK ] _20 __ ~ I BL·Mlnl·OIP I P1o0f3m. Powe1Swilch 

MICROPOWER OPERATIONAL AMPLIFIERS, EXTERNAL COMPENSATION 
MILITARY TE MPERATURE RANGE 55°C lo 1·125"C) 

~~-~~! · rr:~:-----f :-15~·- !~:- --1,~- -7ifj--~K I ;=- 5~ 04 t~~-~--~~'.~~~1-oo:~:-:~·----1--~:::- 1 rn 
CAJOI0.1 llC .li 2 0 611a 5111l • 18 - 2 50 BL - J05 Go111l>kt ·Galu Bk>cks f .04 J .24 
C•JOIOI llCA S 0 6ua ~ua .. 18 - . 2 50 BL·Mlnt·OIP G111oble.C.ioh1 Blocks 1.23 .II - ----- -·---- --- --~---~---~~----------~--

DUAL OPERATIONAL AMPLIFIERS, NONCOMPENSATED c t41 

Ml~ff ~!I n~M~~f!A I~f!rnA~g_~ i · ~~~~ !o j_m "c lc=--.---.-~-..,...,,..==--r-=---:-=-~-----.--~-.--~ 
!!!~!ml I '± ·~"~··~ __ J ___ ~ _ .L..!QQ ___ T _ ;.QQ_1_,_, ~..::T. E !!.K.=:l . _ ~0~6-~l~~L~·~D~•C'--'LDunlMC1709 4. 13 2-!! 

DUAL OPERATIONAL AMPLIFIERS, INTERN ALLY COMPENSATED 
MILITARY TEMPERATURE RANGE ( 55 "C to 1·125"C) 

~:~~~c1~~~~;·~ =~1~~-~--- ~~-- --~~~ ~ ·: ::=r·~j; l : _ ~, :::: ~~~ :~:---~~ 
MCUWQ M111011)t.1 S 200 SOO 122 50K II 08 81 · T05 0un1MC l741 2.41 1.H 
lfCIUtU MolOlfllol s :mo 500 122 SOK 11 08 Bl · Mlni·OtC Oua1MCl74 1 2.03 1.lS 
MC 11410 f.tn lotol.t S 200 ~00 122 SOK I 05 8l -T05 Due1 MC l7'41 3 24 2.11 
MCl1'1l .. l.i tninht S 200 500 1i>2 SOK I 05 Ut. -OIC DualMC l741 J .11 212 
MCUiiCo ~~j~; ~1,; -- - ~ - - 200 - -- 500- - ;22 SoK- - 4 - 1 5- - 911-05--~ r;;j,;;_oc_y _____ ,_ __ 1.-s:i - ---t Oi 
~~I .. to lm~-- S 200 5~ 122 -~~- _ 4 I 5 8L -M1rn -OIP ll1ghF1equency UM .H 
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F. , ·Bl akemo re,J.S.Sollc.I SLot,e P .hysics. Toro nL D: 

W. B.Sau.nders Cornpcn1y, 19 74, 50C p 

7 Elecl.ro s onic ComponenL s CoLalogue No.OSI . 

Tu 1'C•n-lo : Ele c t . r o Soni c Inc , 1987 , 13l9 p 

8 Henney, K. Radio EugineHrin~ Handhook .N e w Yor' k : 

M .Gr-13w - Hill Book Co .,lnc ., 1 9!::·9 , 178 4 p 

P J' e 1 \:, i c e - Ha I 1 , I n c • , I 9 8 4 , 2 9 0 p 

J O Lo ve d ay G :o rge and Se idm o n,Ar \:, hu1 · H. Trciuh I p -

s h o 0Li11g So l id SLa·Le Circui ·L s . Toronl o : ,) 0 h n W i J E· y 1/, (' .;on s , 

198 1,110 p 

I 1 Ma 1 v i nc•, Alb Pr t P a ul. 

El1._~ t:Lronies. T o r·ont..o : M :G.raw - 1--1 i 11 Book Company , 1983 , ~J3 7 p 

12 Mo·torola RF Dal-.n ManunJ .H e w York : Motoro l a 

I iic . , 1 R 6 I 70 2 p 

1 3 SZE , S . M. Pl1y s i c:s of !>1::!mico11d11cLor• Oe vi cP.D . 

r. o 1 c: 11 I, +, a l W i l J y E, s t e r r1 !. i rn i t , ~) d , I 9 7 9 , 8 I 2 p 
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I 6 Wh it e , D . Hyw8 1. E l e 111 e ntary li:l ec t.rouic f~ . 

y (l l ' k : Hape r & Ri:•w Pub li s h e r ~, , 19Fi6 , 1 7 2. p 
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