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ilhe eall*ul-ei;,*S +J:.araet;ei¡:î.g'bi-r:s.l hasecl u-p'eln 'blze sÍrtp"ì"f.ffecl

ana-l-y*1s, and tlee e'lr.aras-berisbl*s ehtai¡:resi- e;<pe-*5"rnenÈeiÏ-1"¡a' fo::

'hr¡¡o Non'l,hor"n lI3.ge'br":Le Ê3f2í2 po'J-i'i-b*cr:n.'bsiq:'h tg*an.sågtors &re ehown

in Fåg,s * 2"8 and ZuL] * Tile the.¿i:ei;åeaJ- ci:$ilaeterjlsitÍ"e$ 'rre}.o

eomputed frem typ3.cer1 value* Elåüted by ümr'cÏlern Ill"ee'hr:Ï.e en

'chetp speetfS.es.t:î,on ehey"Èe* F0:¿" Ïa:r'¿4e p'ui*e CIperetf.'*nu l:'heroe

#ns j-* no* ÈO<¡ ,eome*rned ebt¡ut 'bhs exee*¿ çroslt*-cn of *hc¡

i;u.i:litr¡e'i" i:otr-rts, delsJ-gn r::*ece.-nduro :f,or eir;,' }iu-ul* 2Ir'ä,?. i;;ço of

tg'an"s*{i-s'he¡r eai::. be psrfo.r"med "iro'n Èhe 'tlh.e*:rs"kå*o-.3"J-y de'bes"Tr¡ås}ed

eu.x,.t¡çsi" 1-ieffevrgf ller" eleer¡e'a'i;e ï.,û:1"I{u i,',íherç: r,iiì.e :t* tr.'igge:i:1.rtg; th*

ei::"t:ui-'b il¡i'hh gnal-1 p,;1.Ì-mess.:i'ii eai:. be $e'tix Èi'rc"t *he Sirpe:rålilenhaltr-

*ui3t¡es] äx:.,sf: 'l¡,s used *neI ga*h eircr¡írh cIe*åilrted. i."*:: 'bhe pmri;åeuim.x"

tf'enfilS'tûj:. uirdeæ tC,lniJåclsï'gt:j-*i:* l'i; r,'rs-s f*-i.'b tiraÍ; th.te IA.i'hCI:r

çrz"oe*ediil3€ l'Jss Ð,*sen,Ea.Py fÌ*r'Í;::å* pr6.'iÇo'h*

ltrsrth.es.:* El"ee'u:*åe Èype äìf2å ïie¡ls eirù'$en asi th.e 'o,rye Èo

'f.¡CI nsed pr-årnerlly due *o rcalrl-te cf rCIl-lair11:ï'&y 'be*.he performed
t.

by ü.I). Floi:1d#{' ur* *ra:rLor"is poånb*c+n'hset *$aneåetgrss e}xd

beeause tlie PNA| e:rh*.bltod a f,,nÍr,iy pr-onoTxneed nega.tLve

:reçåÐ'd;ai-¿ce chs¿a*teråståe '*iL'çh Ïes* fi-ue"r;r-la'h,1c'ns i-rr ùr:3-gget':ing

J"e'srø1 bÏ:an au.y o'i;herbype tee'bed ln th3"s :lnri'es'L5.g¡l.tåçnu { Tir

"*i::T-n¡ å::uerst'f"gahåon, Ìdc,w'ã;hol*i'.r l{}ee'i;rÌe ZÏåZJ+ "'$d Gerlrei:'e.-Ì- 8..!"e*'l;råe

G*:tl" i:íüj:# aJ-,go he*'bed-* ] I'ho 'br.rg f¡ssr'hug,6r$ luent:Í{:ued alinve*s '¡¡l::$'Ïe

I¡c¡"cih h.ígh.i-:y demf.**:'s.irJ.e , eï',t,,i:t*vi$':ts7i!,cl¡i:Ei-.+-ed- by ti-:T'reet-"-y

r*pposiÈ¡j: *rolLdå'hår:ns nnd a geoel coiäi:rsml"se å"t d:Ì'f'f-*Lc:uL'i; bo

es{:ablå*h.¿ i fer:r gcCIiì æis,'i¡13åt}F*--Hje nus"í: be e..:l *r,ral.L a$

iromsible:; f'+t' å prorrclltneed nega-'bi'rs

ì:o e.s l.srrùËlË as uossåL:lleo )

Th.e Bv';o transle'hcra dåepl,aled*

re{".s'åa$-ee :ne6$.on* **}ìg inr¡.s t

lï-5? agrd V.*äLJ, wers ei'rosen
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iirli,' .i:,l'il; ,:r:Ì.¡-1¡r'i::;, i:,:j-::'r-lu-i'lill f:i¡*lri ¿:. l¡¡-t+:i iijr. ¿r;-,i-:;r.,,r 'i_.i,u.,,].i,,.L;,r .!.i;iåìiåì

tyBr* 'i;::,¿Li:,$i. g'h*:1."s: * A ch$3"{?ir:iç;¡;,1. s l;i,* *]tu:iîe 1{rr.5 cli$..,r.rÏ çp :le.¡r

eaeir irne ¿lnú *he nbs-r?;åJ-.itit^ $f' ti:.eii, li-"ig¡5c:rång ).e.rv*"i-s (ls;re""

fl.tT-l"y -'Litr¡e*i;fga"ted* \it,*ç? elnd T*"äJ+ i:ad e:ha-::a*t*:r"î.s.ilj.* crì.lï"vÞË

v¡hån.h egt"eef, fr-årl-;y r¡reil- rviÈ],r i:he t;i:reor=*t'ie¿:3 eçj5rftsju itgb .bhe

T¡ìtüËjt: åmr¡r:¡:'t,¡rn"'h fCIe'btr.:i.,s ffs,s .bh.arl t-h*:î:¡:. i..l-.¡"¡:ni;ua-hjuçrts ån àr$.gger*

ån6l revo"l. rÊ/r':)r:s ,l-CIs.r i:hs.sì" any o'Lhe:: 'hr**ns.l,$'hr¡r: r:f ihat tlse
s.t¡aj'-llsJrJ.,p. .A :ilrrr'ùrre:." .let,e¡j-L.sd d:î.s*uF.ss,*n e¡f st*.i::Lli*y lorå3-Ì-

:t** gf.rrnrr :-ir¡. a -î-n'helr s¡*etJ.c-rn,u

å.,n jr å"-1}"*;t.***$&Hhg;t*Jg,åg*ry.ftffiåå!,R!î--Hi"å,çß*ã::1i,åäs-1äLf:*_*

):t;y p:iftp*:: *huå*e eij e:ç'he::'Er.Ê.3- J..ri:r"rls* +;r l'regi:r"'i;j.'r¡e¡ ::e;:lÈste::e*e

reg:l*n åe eryùj{l¡å'hed, tr;1r *. ¡:of-n.t;*eoylb,p"*t" t:lA*"r:r:ï.ste}3:,." 1.¡eff,ir}.U.s

'i;ypmn *f i:r'f.gqe.rr cj.rcL'-iüEr r:nn be çl¡'.*ci:ï"::*d ìr¡¡ ::ierr+.î-p" vn:,:y:r::g

,gsiìie cf tli.e a:=c-her"ri¿r.L pa;:æmeÈee,*lo Th.e, kris.L:aj:3e and:. *.etaj:Ïe
'heågger elrcu¡.åts l'rere. g!.o'h us:e{i ån 'i;lrf s ru:i'b and i;her*gfi¡ye rEi}l_

n*t kr¡ ii-î*ryussed ta *r:.3. gr.na,i; e¡:Ë,beßtu ï.[ur,,o,eve¡: a cie*g-ilr¡d
dLe*u'ssi+¡i. of åhe fiten+st¿-:bli) "br*$-g;ne:: eÍ:reuLt wil-L T¡o e;r'bre:nely
r=ev¡ar",Íl.i:g ul-he:: .tho f:inså as*e¡nb.îec1 tr.l:,.j-* jl.s te be *.r:.aiÏy:r:ecir,

s:lne* *;r-e u*r:estah3e 'bråggc+i:5-.r:.g '*rineÍ.p-Le f.*; ån"-¡o-lr.¡*c r;irr:ougçi:mutu

ilhe j:a.så+ nse¡:*e'he"T¡3e trf.gger eti:.euii; v,,:Lt;J:i j_"hs *ssaejieùed

'avnL'Ï;te:n innul.b gilei:ee¡ be::ir:'I;-l.C a.i.iC :L:.&.::.sfer" *hars.etir¿- j,S bj rc is
ßhGtro,'r-t. ån Fig" å-,:r$ :rire nega.bj-o;e re;såel*s.¡r+e neg-ton of Èhei rr*

îs.r,ï.* ei?.r.ri€ begÍ:rs s.i:igh'h3-;r *<.r'ihe i.1'-g?r.!; of'th"e,ru i;ì-i{:i.,}*

-{n, ':;1:.e cr¡i,es¿reni sta'hs ihe oarrs¿rJ.,ro:* e is fliily eh.e-::geil

"t::ci ' js *-i',t**¡ri--,"+Ï;;' 611 tprlrl e.ii"c'u-:iÈ* il.þe cirrrai;Ínf pc:Ì,¡t ås¡

u'}:-oÏefe¿'e a'b, itl p 'bhe Çl+oo åq¡e.d .LÍ.ne bef.n"g vel"i:i-eaL* ì{i11.Ën s.

¡roså'hlve emL'b'üer vo1'hage pu.[-se er¡nds: åntn tne elnitter p p+eåtir¡e
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r:.ega1;-i'tre ::esll"¡:tar:.*e re¡iÍcrr., 1'h:i.sr '¿c¡'1 t;age+ pu.:.l.$e ynus-h

be of t:rtp"Lf.tr"ide ,gr.eo.'tæ:: 'å;hac vr- ei:v:lr:u.sJ,yo
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i li-
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1?i4 -, ,i .LI
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ßen.t'u.sæ *3i:' .hhe $r;:s.'r'sn.iT sraçIl¡]åe*.tl-en vvJ.li.h:i.n the *::¡¡n.sis.hen and

t]:o ;¡ç,sl-'bl-ïç f'*edbae;k; a.e'hi*Tr eJforelecì by 'bh,e 1*ase :rÐ$fs'bå.rixee$

'blie emji-t'i:er" [rr:id *o]-ie*L*:: *"r13i':r"en*,s :1-nc;ren"s& rerrJ-uJ-yu end sånce

'Lhe e+l-ilago å-#15r$s th.e e.or:ds¡:rse:: ean::¡.c* eha;*gæ ini:{;e.:rÈ4.*eous3y

i;he cper:a'Þår:lg nerf.nÈ w:Ì"3.1 *Ti:ï"i- t 'b* the oatu.rat:î.on r:eg:i.r:* n.'b

cons"¿;ant vo}'bnEe ter ¡oi-n'h S5r" lrÏ*iv til¡: eå.p$.Lr:il'üü:r' :J.a ì:ein-g

eh.a::geii jl-l:. am. cp.**si-tç ï:r.:is¿r":i'bî¡jis *ha* a-:-f .i-d;s qtrf-rvs*eit'h ste.'',,et

üs.d 'hhe *'¡:erating T:ol.i,r"; rn.ovesi aSor:g *he s¿r'l,u-i'a'blù:ü eurve 'u::t:i..l-

åä re.Reijl*s tlie sai-llcìT' p+f-¿x-t. i4T1efli. 'i;h.e tl*.sf'a.bie nt+ga'i:f,ve

r,os:istianee rr+gÍe'p. ii-s Ergs.i-n eir'bo::edu i.l.re e.iifr':*t eif Elf.ml"nlshårl'g

orni'bter e'r-,rz"::ent s:ld s'bcr:¡"{ng iå*"bfùn of Þilc *,*"pe.*Í'hotr Í"s bo

shff* *he CIper&ti.ng p,o$.nt e.t eer:si;auil væ1Ì:age to 'bh,e eubqflf

p.Ëgf.s,Ð et 1lÏ3o The eeF,RûS.Ë6tì *üî# c;"3.s*hat'ges 'i;irr+ugh ti:m

** " 
.r

t:;

;it r)

rä *T

'"e
Gå} õì

ê4@EJ.jr*^
-m-^ $L".

Ïi- a--'
-) é"

tûI r¡,:-*il* *"=Þ

h; 
*'¡Y-



Ï?o

reversË resistance of tt¡e emiüter dåode and thE eùrelrít rêturnË

to fts origlr¡al posùtton I'Í3.n d rpr¡ Ís r'ãqy to repeat tàe cycLe

upn appllcatíon of another tnlgger pulse"

. Tt¡e equlval"enrt ewltehlng action eireuits are sho¡ni ln Flg. 2oI1"

(a) uqufvúont d.rcrelt illustratf.ng t'he &rågger aation (b) effect of

elod.ng witah (e) sffeeg of openrlng ærLtehose3vo

Fåg. 2"Iå

Quf.escont3trå hd.th both s, ard sp opene the er¡rrentE ln the end.tter

r.ä R¡

and s¡l.l,eeôor 1oopa are respeettveþ

å**CI icoo Eo*

Ifor*H*Ér*

Åt 'b * o both sr,råtehos are c1osedø &ffeså çf cl"osJ.ng mttehes

ås i.J3i¡stæbt,ed ån Fíg" 3.L1 (b). Vn is s. fåçii;itåous voltage

sÐu.r'ee reslltj.ng frsn shor*t*eåreraitång the quieseent vol"tage

drop aero$s Fe when S, às eJ.ssede

v. * **ffgg.*- 12"3"2)v E**f-ËTË¡b r ¿¿e ," ,t_r"

(**
\

(2"3"1)
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,DIJ.SïGlÌ /"-lD Ilii,ÍTl:ì':ü CF 'Tillrl

3 . :l,È*"iì,nm:,t:s.S* "Uq*gË:L*åc*Biåcås ä*-Ç"1*ï"-q-Ll"ås:

ll u:r¿lct.j.*åJ- mr:.cì*stabl-o t::'arusås¡'hnr tïr:lggerr eå:reui'i; due 'bo

ftr Jt '\Aoiï* "¡',ç\ Þe o l åg shrlvnn :l:: Få¡go 3"L f-'o:* lre,'Lh Rega.'hi't'e a.ncl posåtÍ""re

J.nr¡ut ilultee* end :î.¡::. ors,rte¿tee itå.* hih,l 'h;.¡iil t,sÐtt l-r:, ii::iF; trn,lt,,

P-s't;Ìr 
'si-:reui.i;s 

*.en hm arie.Lyzed fr.o:rr¿ 'i;}te: e:',ri iï he.r: i:-tpr:.'b *hn:*sç*'betu*'

ås'hi-e s-ln-ee .9. ngr¿la.'L:i-.;rs pr.r..!.ee cn tirÊ T:eis:e :î-* rsclni."ta.iei:i". ùr¡

ttt S.vf-ng 'LLr's e¡ni.t'l;e¡, nos:ji-i';-{-r¡o tri.'i:l:, :renpe*:i; f* 'ürie 'i;et$e;,.

.i"å$:i_""."å

-lnçu"t

å¡')-,flc -inJ-e"

Tn Trl¿';o 3"i- il$ ) * a pc:sit:Lire pi-{{.r*e s.ppl-:T.ect i:c} the eiaif,tor"

f-rr::i-t1¿i'bes 'h::Í-gge:* iictiaÌl* Capar:f.'Ða::" ff, aß'r,T ae l¡o"bh 'i;he

r:c,'ir.¡¡l:i.n¿.3 anirr:cf.to:: :i'or 'úh.e i.rr-¡:ut irr;lsra u;:id- the feedT:;¡-tslt Ð1ç.r¡reni;

f*:l: t,hei t::lgger cl-:*r:uL'i;o T$ th:T-s iirvr**'båga'h:T-con .Ì-t -r.'¡¿is cle'N;Er¡nlnec

Ì:ha'b, 'bi::i-1.: '? dclui]-'l-$ ijut*f" {¡epí:'¡-'¡r.t¡.ed b;f e¿rpEel-t,*:r *, s.l.*i+ed up

Ll::,s :'reccve:Ì:Jlb1.fle ci:l ùiae c:l:a'çu.:i'U (Ì;) p-s *slnËry"ud t* l;he sfi]?le

eÌ:':cuii: {s.i" iTsi-ng i;}:e stur,s Xr}.:ynfele,l- på}:r-LnÊhet*,$ enri Ì,x"nn"sisj:cr

'bh.* 'bç¡r: ej-reuJ.'bs \yü'.rlÊ ec¡:iiï:nrecl. für" çr9rrret:,ã)- o-i:ç:ab1*gç fer'rÏ'uu"eÐ*

Th-ef"r" pe::f*r.rnetteÊ$ rïeïrr slno¡',5 :ido',rltLes.l- exeep"Ë:. fo:: 'L.he

dåffei^ence J-n TréervÊr'lr -t-Í-mes" lÏre cfreu:l'h as årt FS.gr ,3oå"tt¡)

\crJ

Ðubpu'l;

{bi



h.¿rci .;*. rtiil"¡:li,:.t"i:J¡l ptüi)'rir-,.r.';f tlTaijj +-f J.,Ë r'r. sigüs-ì-,'.v:i-i;1.:. i-:J..tt; ou"i:'År't.2.'i;

ì-d1ptli.se il*[ i; i:ieeË* ]r]-c.91* The cf -r,c.ui.'î: iri I¡i-rl:o i,,.1-. { n"i }rsc" å

nrininuu:r rei:ül;,Jry' tårite of r3*tJ u. r;ecs* r¡¿i'¡i;h l;Ì,r* Fi8in6 oui:;pr:;';

pu"l..sä 3s:n.g;"Lli. as sir.'tecì abo'v'rs*, 'i-t rÌrils 'khe:*el'*:t"e de;c.iteci i,;t:

use l,.he neg.;e-tå.¡re ånpu'L t: lrc:ui-i; r','hûrei+€.r pr3g,.i;i.'k¡.1-r+*

I-t" rn;e emei¡Írre equa{,å,tn {â.3*.1,ö* i f,'rl:: llo, ir.r,.j s€}e tlis¿i: ii:
th.e r.¡'t;hr:r" exier"¡:-a-Ï ;aa.narnet*rs 5n-i¡'c¡.l.ve<l rr.r.Ê r:i:us¡err ¡rrrä kep'c

:{:':l-.;teri.e er.it: choi.r';": o:f ü, l,;ÌL.1. ti*1-,e:,:*r::ln.e ttrr:r r:nri:nu'b pri)"sa

,î,eug'hJr-. S3-.illee tire oül:q¡:: sxi;e:r-ï:rs.i- par,Êmei;er:,"ì ¿rTe usuå.1:.ïi

*h,l,l.ge'.n" jl*:r ecr"i:eet *Xre:;ra*f.::rg ecnclli.-hi-cns, ,i:L,riii.-ì-i."*¡i *tr:o

âttd ii:r:,o Ll*1.1&}1-l' j"$-:i'-*c, C j *,r:.rì '-1" a.i"c¡n.e *.a-n i:e u$c*C tei +or"r"br:o"L

^bhe Gr.¿'b"tlu'* preJ"se ieirg;tÏ:* ( i:r.*-vleiecì t:f {:i}'iïsr}e ti:e åntoi.:ira}

på:r3r::iroter",s cl-e rtmk *ì:eutge dcie 'hc terupey,s'i;'6a,s cna*¡;*:;t* )

-L:l ITfgu 3.1""{a} dgocie D, Í.nsu.r,es th.s"i;1;}ro'br'3"gg*r ,nÍreu'i..k

-{-s l#ole-bed frernr the sci-ts=eê ex';ep"b {'crLhe si.ror"s; tir:re thaì;
.i,}re pu3-se Ls passång i:}rrou.gh" ü-L art,s û.ß 'hhe .fleedbae.k oi-emCInl;

and con'i:re.{-s the ou'bput päT-se $"n l;}rl-s eåp,*i.r:'-'l;"

Tt r,¡.-'¡l shov¡n ån Sectåari 2,3'b.hs.'h af'co::'uhe eS.r.eu-ii'i''i;rigger"e

fv-.¡¡n å1;*q sB.trrra'hien $tate àc) åfs '*u'i;off $ila.i;c*, '*he eeçaeÍ'üo'r

Ct s'harrls i:o dineha:rge 'bhrougir tire h.Í.gh ån'i;ei:na"l ctt^L'b?;er:

r"e,$istanee r*: 5-n'biri,s e,?.r.$r] ft i.s ectu.a.i)-5.::,. ,* or.-, "/ ïll, -'{.n

para-í..1.e1i ul-th-R*.. $[l:q:e Fl^ å.s af t.]l.e c]r'ci,.3:i" qr:f ãliïi J-n one

,*f i;'ne t u,1¿ggoir n;-{-;"cqu,i'bs t1::s câr-l.s*$ tire olti'L'l;er vt:]-Ì;o-gc '};o

t:-{-s:e o,Ìí'${¡fi.rlr"itj.n-l-iy -hei f."Þs quL:leseent 'unlue r*'t;}re,,l sl-stE¡"i-y* fh:is

ctlsci'r-a.r.ger tine .l-S-.,eÍ-'t:ci 't3:e :repelbåÈ:[e¡r f'a"eqraeie+y rìt wls:Leï: t:-ne

circrili; gå.n. oper,Fteo Ts; r:'e'Jïtee ii:e dlsehr:rge tårue R ,secorrd

dlodo i D", and lf.]) i.s cl$eeri bo-tv¡enn ernf-'bl:+:* airrl b'a"se i;e.l
l. J'

ptsovåcle a loin¡ iinpedßïlee trra'bh fc'.r 'blr.e dil.sehe^::ge ,*f the

eapacltov"T'c nov¡ dLsehor:ges &hr"oug3: 'hhe fort¡¿;rd Í.mpedairse of

the filode / lfn ån para"lloL v;1th re {" *.o, ln parelteJ- i\'tth

.å-i +



itL-.

Ë " ljl.i'l jì.¡i i-s o j' ti:-r: r;¡:fci+::,1 *f' R* ¡.{ .i'r;trii¡ì.'L'd. -il{**iirs hsi..i*e: ù i. 'i:.lrs
{: i-'

di"or:lc": elv:ri noul-ct be ,r.s l.ùuci:r û-st c;.j: -tet¿ll-r r:i 'il:rr* v ç.llrli

q:Íj il:ls;rüÌrar"¡;e ïr;sf si;En*o w:i.ùilou"b 'h}'lr¡ r¡eeûïçl"y cii]c¡cleo tJsånp;

'bhe ahm've Ð.rrangÈmr:n'ï; rectvery bimes rrere åniproired. !.40 ií

$Tre'r: t;hose cb'cai.¡¡eeï ryi'bliou"b .bhe clf-orìeso a.i::.d. u-p *o sr nr:ir:.:Imum

of ç*É.1 u $ees v,;J-tlt a t"l 11 $ee outpu'i; "plú1-ee )-er:.gtl:.n lL'hå* Ls

'l:p'no ür€rai?s tire abs,:Lu'br¡ mL;rlirrum a transts'bor. can he puslr.ed

tor bu-{: tras 'bhe rni-:rimxs,l GbteLn.abl"'¡ .,vlÈh 'hhe pulse genernÈor

usecÌ 'lu.e i;c vjlerll-&'bi.c¡n ef e +ndi'î:Í"*vr* (i- j p:rd ( ä ) ü$. th.e fo1tr-*iryång

Tiãì"gc iÍ' at"t.*::r¡*'bs rJfr::e rne.d-e '{;o -redu.ce t}:.e r:eec¡very 'Lfrne eny

frLz"t;1:ei: "

f.i: rnÍgh'b be äre;rlhj.onod ih.aû 'i;lr.e exrleri:.e.-L 'oraftÈer ll*ac{ }1*

å.rld errft'bor svpply .[uu &:"e .ntù -.r"r*a.L-L;f l:.eee,ssåT"y fr::r r,rùnog'baÞ]-e

o.uet:atÍo$ asi hal-s 6ss* shoi,¡r:'when the bar.i.e rilr]ï¿osiaÌ:ïe ei.,*eu:L'Þ

tc,Iasi cotr,-s:Ld-orued* They lr¡Êre adcieC in'b'lJ.s r:n'l'i; j-n o.¡rder to

clbte¿Í-n. ¡¡. eont:roi on'hht¡ v*Ï-'ba¡¡e r",equired f:c t:rilggeir the eLreuLto

'Ti'Lhoiii; R^ ¡and- E-^'bhe doßc l-oaC.l-ine:l-,s vertieal and opel"aÈ1ng€J ee

poÍnf; is e.t If1 "{See Fig* 3*2o bel,ori) rne volta¡¡e pu}se

.nequi-red to triggerbrre elrcuii sould be vei:,y s¡iral.l- 5-ndeed,

ar¡d 'bhis pc,ses 'üklÐ J:hreat of 'bhe cfrcu.L'u pclssin"g in'bc, the

s.etive regÌon and *¡seålteting drre tr: smsil. =¡arie'i:iorrs ln the

t::i-,qge:lÍn¿q J- o'vo"1.,

s3-oper ß *ia;
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ïÏri.sl r.¿¿rrr È:iÐ$i"iienee*l n¿:ity '1,Ì-i"*es dui:*Í.ng the; i:ûu:rs;e c:f i;e*'hÍ.ng,

p-nd tirerefo::e Ro ancl l.ìu* rs/ei'e a,1deci., The Lr-*eo l-<led I.li:te r:ov'¡

h.aS F). Slope *ne and s:ia :lnte:rtlepÈ ûf ""Eu* aS shotr,'t1t i.i:i 1ì'14* 3"2"

anrl tr.f-g1ger"Í.np; lrolts.rLe V.O *ayl be pï"eetseIy eonül"^ol-i'ecl," F'c¡r

rdQnostabl"e opereÈfoi3 hçvJÐ\¡e* R* e.nd E** at'e rest¡:icteA 'bo

nuch r¡e.ll-ue;s s0 tlia{: *he -load lLire f.n'bersee:'i:s t}re emf'b"Le¡:

f.npuvS eirff:.eetc:r¡J-s'i;J.e on.iy J"n tha eutoff re¡5iot'l*

The ou'hput pu.lee er:æplf 'hud^e and, çr"L r3th çrf e:i'bher si-¡"auLÈ

{a) Õil {b,} &:rfr f"nuependenÈ eif'f.:rpu.t pu3*+e rtutplÌ'Û'ucttl a:nd

lr¡jl¡l'hh ;iuìrjeei io the fs]Sowlirg eeilCf-'biQncr:

(:tl Tf blre in1:uÈ nuïse w:lilÈh 1s [îi'eât,e]: 'bir¿¿n t-i:re ou.t;:u'h pul-sfl

vr:td'bilL, Lhe ai:rp.l.å'hu,tio c¡:f tkre¡ ti*pufi 01.?.Ïse mu..bt ':to'i: bo so 1.ar"6ge

'bhat L'ã ¡'vi-11 exce'ed 'h!:e vclj:age Ï'eÕ1'f-:recl to brJ-g;:'e;' ti:ie c'$'reuf'j;

J.trunsciås.f,eIy e.fter i'L ?iae sv¡itehed f':ront '[:he sei'tura.tlon 'bc¡ 'i;lte

eu'boff r:eg:ion, If 'eh-e 3-npu'c nul-se :îe nr¡t r"es'L:råc-hed i.n thls

i$å*ni?e:f ¡ äia inc::ease irr tire output pu,Jse lvf-dth tl,¡ould c"cscilf "

(2) If tbe urupiltr¡.ds ef Lire inpub nu.lse :is jusi sr":.fî:iei-ent

to ti:iq.,":eï tìre clrcr;,it, i:ire vådth of the i-nput puj-se rnusrï i.¡e

sligilb-l.y Sess t1'lrLn riire reeovery tine of tÌle clrcuLt" If the
l;O

i-n¡:u'b prLJ-se i,'¡Lct'bh f s ecì'J.årÏ/03' ,qrer"ber' 'bhail 'bire yeeüvel:"Y tårue

of the eL::euiÈ" mlsJ-'bi-i:1e tlu-'bpr.¡-"b puJ*rer: wi.li'l le"qliJ-* frçm ùhe

ini-ti-s'r,ji.'3n of Ð- silr¡ll"e :inpu'b tr-f-gge:r' pu.l-e *u

3 i, 2 * åIgl*"¿3-4.p *åågl.'91-ik-i*"9-s*Sg*¿g*å*ß*L*s-Ls-
For -{.rr"ecLse rycr"k lt ic ver.y lniportan"b 'bl-râ1, the t::Í-grering

J-evel- of 'rirf.9.'63" eirc,;ii.ts rei:rerfn eonstaiit* lf; has'been found

hhat, 'br"arrs:istor pai:anieter"s vs.rl/ eonelderahly dize 'i;.s arnl¡jì"ent

temperature ehangese agÍng e1;e* tå}tì'rougi.l ãhose ef'fects are

prlmari-ly due Ëo produe'bion methods ar¿d eon.trol, stíllu certaln



r: ire.uj-'c'l;oehnå r;::,es

particuJ.at" a e.ncl r

than do tl:e cthe::

e&usre 'bhe emifter

tn Filg, 3-3; iT¡ i "
3-20

cÍ no#

val"uç
e.b :100
a00e *

Bo

ni*;ir '!:re êino3o;rsfl i"o ni-trf'¡n"T-ue then" -U,r'.¡.

- ïJsr.3py l'ri'bþ rlernpe'.,:,ature cosside:"aÌ-:'l y lllo:pe
¡l

pt*re:'rieterss ancl ibirese eh.anges :i.n a a.r.'Ld r^

fnpuü cha:rabterLsi:i-e t;o sh:l-ij; as .$Lrovn:

Få$o 3"3"
r/a::i-p,'blone lli il,he Ì;:.'f-..:r:ering ¡roli.nt, ip ) -rvouä.il {ïå.rliåÊ -hire eireu,i-h

either" tg fs,r:e ¡:i-iyr üte faf.L to'Lrl.c¡:r¡+::¡ f,sr rrng p¡t,"ì;ic'.r1,qlr J.npu*e

nulee* Vs-i:åat"-i.sr:s ili: the va13-oy Þ*ÍnÈ {q} l¡oul-cl eå.u-Eje ehangos

f.rr or-itput, pulse l'¡fdi;h"

Ïì'ern stailLi-ity :InvostLgats.ons* a- *rpeelai steì.bi*:-føed douhle

pulse gçenera'boz' 'r,r'as eonstrueÍ;ed ånd eÈal¡i-liÈy hes'h,s y,rere fLr st

porformed on J.t" llhe cineuit for the pu.lsÐ Serlerailcr is gåven

3^n Fl-g" 3*f,* Tb einploys a rnul-l;Lvlb::a'hor. w:î.i;h vari-a-ble .irepÉìtf,t.,u-

åon freq,ueney i;cr git'* the i.rasle pul-se,, Th:ls: pri-lse l-s ttien usecl

to tr:ågp:er a unlv:l-br-.Ë',.'irol: iul-i;Leilr. g:Ives oi-uî; e cleJ-.r..y'ec ¡rulse relat-

årre tc the irigg:ev'iln¡3 piilse; the $årne beci¡'reç+n pr-Ll-sr*, t;ratn,s ageån

beårrg v¿rrLab.r-e* Tb.e 'i:r'ro t:r"ai¡:rs clf' pr:-lses then ar"c faci :lnto ù

måxer and th::ough T- s'urge t>f a:rp15-"üf.eati.*n* '.I'hey are bhen fed

throu.plr s bi.as€ìd. díode stabj-låzatLar:, eJ.reir.iÈ i.'irhielrr on-l.y pe.ssës

irul-ses of *ne speciff.e o;ol"ba.rie h.eåghb" Ai;: ampJ"LÈudc¡ eonhroL tl:on-

taps eff the tegr-rtred puJse amplitr:.de and'ùhe pulses s.r"e eent

ou'b thr-'crrSqh e. q:q'bhode foL-tors¡ei. of gn3-n alrnost uniüy and l-ow

output 1-rnpedance" Thf.s putreE g.eners'Þon glrreæ ou.t negntive pu3-ses

i3
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r-,, û
r5() a

tl 'i:r¡ )-¡C rrc.t.'*s$.eüi:t'ji:r-'ilìrlLrrJiîJ" \îs-:',::T.abil-,+, Ba¡.-::i-<: Ì:'Êüüt.1'bloi:r iÎ:nr:qu'*fl*S $.s

"i¡ål"åabl-Ê i-¡:5 ste'ps:flc"oi?r'f$0 pirtse$ pe:r l;ir;tclnd.'bo 1.2r50Ü puj-rieÉl

pel* see.ond" Seoond 'i:y.,aÍn o"fl pu.lses dein;fed re-l¿rj;:lve 'ct:r f'5.rsf;

by var.:lu.h]-e arnount$ å¡r 5 s'í:epsÍ or1Ð f::eiLi {J.,å u. sec$o tl{¡.J-*l¿ re

.qee.go eOn'bf.¡arrOusly varl-ableu and l.r n',:ep,s r-il] tq: S$ U. sìecgpdeS-ay"

T,he¡ cLreyufi; usec 'bc de*er¡litne i.;Jr+: .st¿ri:i"î.i-t:;¡ cif 'che pu.Lse

gon.eræ.i;or Ís shol:¡n -{-r:. Ftg* 3*5*

P url-se

ü'e¡g u

In$-g,, .}o5.

/i :Julse .fr^oin tl:e g'onr+r'e'bor lsr¿à,s palsseri i;h.rorigh a df$deu

bfe-¡ed sueh 'i;hat only a feu nrJ.llLr¡c-L'b¡s rvei:e 'ps.*sed ho t-'h.e

urnpl:îfLer" ãÐd sueh bhErt Èhe aïrp1åfJ.er Cf.d no'ç c¡rrerlCIad. a-t

r¡raxi"r¿um gain of 6l¡-. The eutSlut f¡ront ÈÏre araplifler ïras 1;hen

ttelb eonÉ¡'e ant on sn enreå}]çgeops 8o3.1Ê€åi3.a VaE f e:Ll-ons cf r* 2

nf.llfvol'bs f.n f;he in¡:uÈ pu1se ampi-ituclo te the amplifjier

u/ere easf-}y deteetcd, Tvso ihrf aLs of 20 horræs e.qol.t v¡s¡¡s [!llïl

srnc.l the res-r1'Le are friho'.',ïr Í.n FÈgs* 3,,6 aircl. -J,.f ,, lrf.go 3"/o

-{-s foi" ci d:t,scvåmåuati"an lerlci of 20 vcl-'he wi::i"]"*; irig- 3*'ol 1s

fo.r" a dlserf.ruina'Lio:r l-e'ye-L cf on3-;¡ ;1 "';"+J-i;r*" "irTtãbe 'hha.t tre'br¡¡een

1O|- **d 1T$ }:ou::s €t *e¡r:i;Í.ieu.elns eheeJ{ was ,kep'h or:. i;ir,s etaþi.Litys

':.e.9C-ì.ngs bef.ng talçer¡ ever¡f hal.f*ml.nir're Lrr o:'crev to ¿¡.scler"tairl

v¡hetjrer oy' no* ù]:rer"e 1ïere ..tny .t'€ry sþarÈ e:;ilrem¿t fLi.retua'b1ons

that rjJ.cl not folLarc,the g€nepa:l- tnend"li nas feii-¡ncl" ì;hat t-'he::e

ïrgre notlghgt't fluetuatLongr? ûnd l'b u¡as 'chsf'eí-o::e as¡;i¡ned 'shat

the eu¡"v6 v¡as ratirer smooÈh between exoepåment;alJ-y deter"mJ-necl

po$.rifts.

$,.6nr5

¡i.*çmåe

ArirpJ-åf'1Le::r
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-.j.1_ i,:r

I'h.e rårrrpJ-l-J:':ler i'¡Er: c,lerÌenirinr:d i:* i:e lvel.-L lti-'Lh"l¡: 'Lht:

ç¡Ì;abilii;y rfrnge beÌ.irg ¡4s¿grJ-îêcl nrçujrdecl j-1, I'red ri::dez'gone &

viü.rt:r*u-p pe::iocl of eù Least two hcutr;s bÐf'oi:e 'bhe e4pei:J";:rerrt

v,ras r.;,nclertirieen" Flrrc'huatJ.ar:.s poss-ti:ly' due 'ho 'i¡'ar"Lai;lcns fn
-bhe assoeiatecl ilrrrûr snp-:J..-{-es were äiscc.rffiited ìry sf.r'npJ.y

obser"'t¡l-ng ,Lrêstål-'L;s: ,¡,'.irer:. '¿he $uppïy .,¡cl-taf'¡leF lïeï¡ê va:l:locl by

üne pÊirr{)en"i;", ifirå;s r:e¡-ased 11û del;eete,l¡ïe e}:La;rgq lit 'bire expei:fmen'cai-

nesr:Ll"'ì;s ,g.n<f si-ïrieo tlre si-r+Ir:,ies hact çr,si;¡¡"bl-1.1ùy ef O"i¡ /, ot

tre'b'be¡r :i.'b tr¡a-s i:;ire::efe'¡:rç ¿¡ssr.'i;neei 'hh¿r'b the :il-i:,e'bual;åong ineasu-r'ed-

r.,'ere 'i;irc¡se a.ctu.aJ,Ì.y ciue t'* 'i;he nuJ.sl* ge*e::a'i;o.l' j.tself" llhe

'bie..s fc¡.. 'i:Ïro d.i.odø d:is,,)i:i.:îånai'b:h:g ei::euit r¡:'.s rnbtainec fr.ont

a- bat'ber:'y a-vt.d l,vâ-s acs;r-tneo. tr: b* *cris'han'!; l.¡ith:i-r.i empe::.i.iiien'Lai-

ül3ïtcif{, -i'h rras e*t;rnaii-y ae'L.er'lc.ined tha'î; 'uirer :i.n:'--håsll ehlrnr;+ iln

'rhe *ì.;rs'{¡Ðs -fo:' t}re *ia'b:î-Ì;it¡:' Ì:c*li;'ho '*-i1 th-e l:ui.:æ ger.e:oat*r" r',ro.à

due t* t.fre heo.tlrrE r:--.r of eoin'crúnerrhsu for r"¡l;ren a fanl rv¿rs'lurneó
t.

antm l;lie ec;rlt'rpeil':ents Bftrsr a pe:,:tod af abour"t; 'fuwc houtus tbe

eur\,'e ltlrncs'b rcfie 'b':i Li;¡,1 in'l,ia3 t¡ailiqu iTa see frçìn Ffgs * 3u6

ancl 3n7 therefcz"eu ihat at r,o¡e::sÈ, fcr oi.r.t¡:u-'L pulnes of 20 voL,ts

t;ire u.ax:j.riium fl-ue'hua'i;:Icn Ln th.is ou'biru'b puJ-se is only \e mfftf*

v¡:ii:n. { a:Î'cer ,ã. ïrg'jlt*ü.Þ perf-ocÌ cj: e.'b J-east tlne hou::o } i;'-{-th

"a- :t r¡c-L's cui-ft¡ru'b p'uil,** 'bhe i:i"axi¡rrun trarl.aÌ::Lo;r Eiften 'bh,e sr-rrne

w5]1aÌ11*tiÞ r:e:rl.c¡d Í.,s orrÏ.;r¡ .15 rrii],r-l-r¡oJ-t,s *

'jl1i,e¿ ste.'b:ì..i:it;r *f ùhe tr:f.flp:erJ-i:gl iroj.ir.bs of Ljre i;r¿i.nsj-stors

c.ou-itl ucl; be inves"h-{:.<¡a'å;ot'? i,'.sÍ.ng th* s.boïe rilenÈÍ.oned llulse
¡;ene:*ei,;or:." Slr:re Ïi'igs..3o3o , -i"ç s.,?*it , arzd 3*llo

Thc metl:re¡d l¡'¡ns effee'ul-vely i;ho Ëane ã!s emTll*ycd 'll'i.tkr

'bhe stabL-l--9^'L:)r ',3es"i:s of "iþr.' puJ-sÈ geneìrator* Ti:e fnpuÈ pulse

io 'i;Ìre 1irågä.*r *1::euå'b ivas md;ius'bed s+ thaÈ the translstor
ju.et *r"1lgge:red" ( ¿ few vari"stfons :l.n the pulso eruplttucie
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3': n

ec¡"rtrsj- e:!'-:lu:,ul-'î: i::i 'i;iie ¡ru-LsÈ.: {TcïtÈl:'å'hr¡.,: i¡i*i:',:' ma$e i-ri a*¿l*::

'Lr; ¿¡eù uh,: d.es:îi:o..i. ågeu-r,ee:/ ån rteåsru::,err:¿e::.ts *:f ort'i;trru'i.; Trt:i-:-s{,'

he:Lght,) ii'h.,¡ i=rlcEl:r'Letini:y -I:n i;,¡h.a'h1:e::' ar ¡:.oi'; 'bn'g 'b:rs.n*i.Êtc:: lvrg

aet,-iali.y i;r"i-ggerång Èoæls 5-:: 'l ? rni Ll-tvol.'hs s"itti uta'åe ';p the

oÌ¡sç.*'to¿i'Ðåuna.i" ertroì36 Twr¡ ten h.a¿:rf eheeLrs oir, eâ.ei:r rlf the two

'bransii¡Lûrs used for the i;rÍ-gger el-r.,sults; lÍer,e ohtain.ed ¡:.'b

twq c1åflfe:i:i*¿tt pul-ee ro¡retl-tloi: free¡-ueneåes¡ ån o::"eìer to

c1eÈe-'¡:inlns ïJh*¡*hoi. $1. nt',i; *]re¡ heet;lrng er:i' 'hl:o "l,.x.ai:el:?.s bc,¡:. di-¡-e

te¡ Ì.Í; ?:'e:ing:i-l:. Èhe h.îgh *ondr¡.c¡'Ðf.c:: r:egåc:{L lncire q:l:'tÊ:: f$t'

the .irigire:: :r,,:rpot:Iblon :T:r:ec;i,icme.tes ¡,.ffeni;c,:i 'i;lrc 'Ls"f.ggt.:r:lng

f,-€\¡c;..i. s *

!'or irì.r*$ii å* ,¡¿l:.s; d¿:'Le::-ir.åi:gd 'hÌra'b 'i;}in .h:i.i¡hçr F*i.*f o e.gugecl

gr o æ.t or:'r¡ eï J. ¡,r'î; :l cns :T..i: t:t' I g ger :1-:*g I erltnl- *

Ab 2.$s0ii0 puLlsee¡/Ê*ce, **"- fi.uei;u,slt;Ii-çns 1.rÐï.,ñ J.¡.(i rrr*vçn fi.*ic:I-nrr.:l

A'b f,$O 1:uioes/sec, *-* f1*+"bus'ûfcl:s ï/ere 2? rnu'¡* rnm:,çl-nru:rn

For" V*Z[ r},s d3fferr:il,-ee wúls d.e'i;eeia:d jlor th.e d.åfferent p.uJ-s,e

reperbitlor: frequeraejlee" ]3c¡'hir wnrierl lay appeoxåiu.ai;e3^p J$ iu*vo

mgxl"mrni" ( Al-l- ef theeo vs,J-Lres qu-+.i;oeI a.bove are ¡na"rLbrun

va:råa'blon af'Lei:' a Èv¡tv hCIirr. H¡Ërrrlreü,r) i:eråc'd has bersn d:T"seoirrzte.du )

,¡llL four te..:'î;s r,ùere run çn e.n. Lnput, pr.r.lss of, eppr+axfunntely

3 voi-ts ai:,cl l'"LneÈriErh:î-ons l.:lr Èhe pulse genora'Lor 1.,'i3:rs *t:I}r l! m*v,

'$ome*årnes 'hhis would *r,:þt:r.set f¡:om ùLie 3.æ'¿e1 and ,soïße"þ:Î.mËs .khl-s

would s.cid t;r: r\h"e i.e'.¡61* :i"s sn Ab;r*-1,;rtel-3. ir¡e3"s:t pc,sslir"i.e fr&.$e

the eu1;Li.çr. eetime.i;e;; the me-xlrai;n:. v¿L:,:j-at:Í.e,::s; _l-i: ,*r,:iggcr,:lng 
l-eve_Lr:

tcb*l$

}i'o:n 1:r'*5? 2$ ru*v* r¡a-r:f-a'Liun j f*:: as ir:ï.gÌr. p+.-rc.Í"* å.s a5rr¡ccl
^r ii¡'or v*Zlr *¡,ry.*us¡ äü T$*t¡,, .¿Er-:,Þj-aË,{-on ,l prt}-*i+s/slee g.r¡d ltegs for an}.

sn'i*.l1ei. 13*F*fo



Thi.iil ì:y ee-ref'uÏ geie+'bion o:fl 'ba.se -*e¡ts"i;r:r:.{:ë r'åJlci ì;:':ai:s.Ï.s'ba'rn

i'b v¡ns f.'el-b thet tl:e sjj;abj_j.åty ef ttre 'b::iq¡1e.r:j"ng j_eve,l_s r,'¡.:¿¡;

rlb'b¿rÍned to a. satLsf¡le'bot'y degr:ree" ït 'was s.-lFjo iec.i-Ced t-,-ira'Ì; tç

emplay 'bh.e ilsual. dlocÌ.e c*3-ar*plng el-rcufts, for e"l-aifioi-n,q dolv¡r

the tr:iggering poJ-ntn tc spee:lf5.ed vÕ3tû.,'es ìr"ou-L.J r:ot Í-inp:i"ct'ile

:rösulbs s:r.rffj-eåer:.e1y ho lva:r.-r"e::.t 'i.;he r¡se a:fl 'bv'¿o e:ltra tii"r:des:

B:nil a¡r *Jm'¡;ifa sr:.pply vc'3"tage, Soeonclly" rlhf:re vva"*f,.d herve been

0if:ilÍ:eul".bJ.es ençouæ.Ì;ered :ì.n eb'bs.ånf-ng r"e}.i:a1¡J.e r-ûe.slsjurÈrrtre:tts

'i:o an-.¡' ?riaire:'r dogre,e of, sèe.bi-3-i'by si.nee f-i"ue'bu-af.J-onr -în the

.ctflse qe:rer"a'boi-" L*se]jl ïr,¿)re a]-read.Ï'of the a::clr:::. çf 'bhe:nea¡¡¡u,Fê*

:nen'bs l¡elng taken.o î1oç6y*t, irt fri'Lu,re desig;::u ub.ey .r¡cst eer'å;aj.r¡-

35r tnay ire ::equ^l::e¿Ï.,, 'Ihe àr',¡o t:raneåp'bors u.*reci her.e rx,ere palir*,-

ÈakingS-y eelleetecl- and. Lt ås: i-ntr¡resÈin¡E 'Lo iro.b+¡ 'l;Ïiat t:i"one of
the s¡f;hor 1S'i;-ra::rsisto::s'hested ïr€,r.ó uJ,thf-n li"fi;í of thr¡¡:le t;-r,¡o

as far as e'bsbLlitv goeso fione tr:Lggerång po.ln'i;e v'a'*1ed âs

mueh as ZBC m*vo evea af'uer fu- hours of ener-"a'i;åon" Cle.mp:Lng

ei.reiri'be tvould nost eertei-nl-y have to be ueed r;ith ¡nost ef
'bhose 'bv"ansletorse espeel.ul.)-ly if apnl-åecl "ça sfrail-ar ¿fre:uLi;s

requf-rs.ng såmL1ar dcg::ees cf stabÍlity es i.n ilrls proJee'L.

The cliooe elampång -bechnåque srigi-,es.Leci

Ln F:lg:" 3*L2o
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Jõ"

ìïl"ihout rihe els:ri.ping di-oti.**t rl.hs ì:i,trr:t*ver l:o:"-ribs ã.rç P

alld Q, r¡shc¡¡:e posÍii;:i-ons .f lue'que-'be t¿ii;h va::åaiiotrs ån 'l;::snsls'çot3

paranr+i:,:::e n lïtth "bhe Ci-od-e Ð, 'i;hc f-{--rs'b 'hur"nov,sr poi-r:t ås

nla-mped appno:efuiinbe-Ly et a vo"L'ba4s V¡l_s lã..i).c1 'bl:e se*ond aJ.ode

Do e,lilrnos the st;c,)nd 'bur-*.q:ver r:of:rt a'1, ni:1+:loxtmette)-y VprZ* T'h':r
¿

stebi-l-J,zed tu¡n:no'"rer no:ints arÇ not'¡' lJu and- iì0,"

-) o 3 * 
"*i.Hi,s:gi="*s;LÈgag=ç*llå*åga--Ç:å¿q*i.$""r

llr.e l¡eli.emer.tf.,* C-Í.æ-gemn for' ú,ï1 ar*tåe<ti-ncrÍ.El*::rc*.s æÍr"*uÍ'b ås

"shili'i:r.¡. 1-::r F:i¡¡" 3"13

ïnpuÈ

.A.ntLeoLrre:id
Tnput:

Irlg* 3*:-3

Tlr.e etne:tj.'h ghies arr ou.ttråt, 'pr:ùse tf ai:.c1. only -lf a ej-ngI"e

o,psti;l-ve uulse to o.pr-lïf.ed to *he e¡rri.t.te:" $-npu'i;* Lf Èwo nçsl.tivo

pul-ses a::'r*lva sJ.inu-lteneous).y a'b -bire etnf'å;*er s.ilcl t¡e.seu bo'bh

lref.ng; *f a"-Lniosi; equai omp.l-5-'f.r.rde" fu,r.,ere vr-îi1 i:e r:ç tr'tggor: aetfc¡sl.

sinee th-e base l-s rfu.åt¡sn poeiÍ:åve as haed ,s",8 'Lhe emitrber ås

and bhox"efsire nc relrr'î:ive *l:ango ii: potentåa.L ÐÊculs ?:e'cç¡een

j;heä'l* It f.s p:neÍ'ers.;.'ci-e tha'u the ånpr"rt p'url.se to tÏre -ue.se tie

sl-lghnly gneater lil smplltude Èire.n 'bh.at '*a Èlr.e enritÌ;er -'in

Ðrd.e;o .bc¡ insr.rre eompiete es.nçelLe.Så,:Il,

lloÈe thnt the etab.:i.Lf.fy of the trfggerf,ng 3-eo.rel of Èhe

transfsbo:: used in the an'bf.coinefdenee eåreui* ls net a.g

irnporban* as forLhe tr$¡:såstôrs u,*ed i:: t;he ti:t gger cireu-f-ts,,

Ou.'hpu.'L "



s"ì,)

üor.e-f-rlei::r¡:1:l-y'lllc¡re:ii-ì-iteür:tsL'L:icnn r:e.¡r'be 'bni"e:r'a'ï;ulcl r:r:irìüc+ i.';lÌ..:i"1y

l-arqe i:i¿f.slers a::e ugeci. btf, crl¡:¡ioal'ür* 'Lht¡ ei::cu.i'b; { cn the emi-'f,'ber

l-ä voi-ts; cn the ba.ee å3 voltsi. A.e ari ex'i;:ra preeaul:lon, tlte

einltter" :ls h:i.aeed i:si'hh.er heatrf"J-y negai;i*re so bh.a'b cr 'ou-J-se of

aboi-L'h 6 volts J.e¡ reo.,ulr"ed, 'ï;o t'.*:?-gger ùhe c:irettlÛo Thus s\ien

fhr-etuattons of d $ volì.i;*u r+hf.eh ar:e hågþ3.lt trnlflrely" v¡i.1.1

no'h h-1nd.er the cper"eibioa. of tlee el-r"euå'b. i El..tÌrt hous' eêe.biÏ5-t-v

test crr .# 5.1.."21¡. $hçueiÍ. a maxl,rixnr.n f3.r^¡.*'bl.na'tt-'ì-,rÐ. c¡f 6O rui..1-l-åvc¡1Ès" )

ï'tro'Le ¡¿J-$,::¡"'hlt-a'i. ei rsi.n¡¿3.e'gosi'håt*e pr'3se *¡:'hhe þs.se r"¡ti--1- nob

tri.;"r;gei:':-hhe t:l-r¡<']i.:iåt. 1:.rå tna'bter hct: "Ì.argo" Hür';errel:* tirJ.e

s:Ltu$'':f"or'¡ ilc¡ee nst ç¡scu:: :ln. pu'i-*e*hei-ght *na3.;'s:5-s* sl::e'e bÌre

hs.sr* f.ri f:.ed fr"*rc. +;.b.er npper leve} trj"ggei:,*:i-:r*uf-'bu p.nrl lf &h"'*

L?.;ilpÐ3i J-otro-L has *r'ågg¡ereldu i;hen ee:r"us.ir¡J".r the ìl-ot¡er "l'elel

must ha1r0 a"3sc 'brj.ggeired o

Thfr reo$'¡el:J' d-åccio from bese ì;o omi.t1;en :rä,-:,crb be r:etti*verl

Íilhhl-s i:l-r:eul"t åil *i'de:r ùc pnet'en'b the pcÍ'l'bf"*"'t¡ pul-se on th.e

basæ froir. addåitg to 'bhe posttåve pu3"se on the erirj. Lteilo ancl.

having 'bho cÍi:eul-È 'i:riggor -f::ai,r the cc¡nl:¡-'i.ned uf-fect""lvhsr.ea-$

g. ea.r¡"ee-ll-¡:itåoie shrruici hs.o,r6 resrriüed-o Ir: o-r"derb.o reduee ihe

i-ecûïerill;-ì-lu.e fn 'bi:.:ie eås'eu,J-ä,, the d"J.c¡de ttay be pl-aeed aÊi

shçv¡r-:. 5.r:. Ir:i.g,. "j,,1-.3" wl-th a s;ma.-t} *jerLeiS r:esist¿ìi'.Loe Èo p;rouncl.

lìfti-s repl.aqrúten'b effe*'båveJ-;r ehanges the ernå'r'he:*' 'c'J^as rrrrû.nge*

m,et:Lü,, and. R* may lhs.ve'i;* bo r+rijt-l.s'b*d" The dic¡de fs: neees$å-ry'

ån sûme cases -floi. is*Sation rvl:.ere a value cf'R6 ås such that
å.n. E+pprecfabl-e snouirt'b of sågna.I ís lost a,*pclss -f-t and. i'.,here

Re Ls set htgh fo:n 'brrfgge:r1-ng sensitlvlty* Ilor.ve.yern fua this
r.rnfÈ Ru lvas ar.rangerl to be only /00 oh¡rs e.crd RU ivas ehgsen

fpr' eorreet er¿Lt'her. biae o lir eûnjr.rïletfon vrLth Ro.ra sueh the"t

a 6 vol-t Þu1se war: requÌreci to trf.gner tire cJ.¡:euft* tfo



i¡0*

ãpî]:¡j.r?ü:T-aL,rle j-o"s* otï s:ign*-ì" 't,,as enc.,:11-ïut{-}i'cr:i io¿t'l;hoi:"'k th-e '*lodep

$,Trcl Ì;herefç:"* i.t uo.e î-¡.nÌ1ÊoeÉjse.F.y6 tìecover''r t:T-m+ 'bes'bEf rrêre mude

Eul"th. e¡rd, r',¡itTrou'b 'h}.ie d""'-ode aitci nc' *ppr:eeÌai:Ie dÍffe¡'en*f) i;TEs

deteei;clri. T-'hfs tr-f eourse lva$ to bs exr:eet:ed Íi-l.nte iìr. was already

of the o:r:dsår of 'bhe fçrv¡ard 5.i:tpedanee +f ilreciiodee en.d the

CÍ-sehargo tlnte eenste.nt a,'es effoct:Ï.velÏ-y 0ILÐ. PhoÌ;eignephs CIÍ

bh.o ou'i;prli; puJ-*es frem the an'ì;ier¡å:neåd,*itce eår*ui.t sh.owf.ng

:reeolrej:y f;tmes Ðr"e gtrreia lrr ïr$"gr* 3*23 nn.ei -1,'22*

3*L .*e]gæ,**¿çkÉÍ*gå
Tioeo-rr*ee :bìre' ånpr.i'i: pi-*sia Ìeas n fånJ:'ht+ :r"i$."; d;lmer 'bh.ore ås

*r clifferene€ì tn 'b:"igger:ing 'hine ¿bt ?.:e'hw¡'¡en" the q:Pt;T' and

L+r.,len -¡,evol 'hrtgger cl-::euiî'bs åå.$ Ln'J1çaäed år'. lFåg* 3'1"[.

Sarrre Ga"Le

''ilclth å 1I

". IJ..'1.9:" J".L{-"

Tirfs: d:i.1i"f(*Ì"i*i1e€s 9::; t'r"igge:::ing ttrne depenris al-s.;* uçÐû the gate'

wtCì;it ar:d dÍeo-1¡fmJ.:*ntÍ.oi*.}ev,oJ- es i',,e].'.]- &f,r 11.Þ$n hÏie ri..ne tLme

af i:h,e ånput r:u-Lse*',¡'e.sÊÉ) bherefcre the).i'hhe içl'¡e:r'"Lev'e1 p*3-se

muei; be cle]-ayed i.n ,sueh å t¡&ï'so tl--Le'Ð Í-È,q.i'i:firos a'b the ¿r-{.-xer

for e.Ll- rli-scr5.mfrae"*l-r¡n l.evols,ru ga'ho vul-dÈhs e-Tìai rf se i;imes

expe+Èeel.u earnpletely ov's,r.l-apped by tbe upperr l"er¡e3 p-uJ-so" lIwc¡

t'y^oes of de3-ay net'hode r-ier"e *råeci fn bhLs f-nvostågatåon, and

the folÏosving one wå$ aeeepted,o

a'þ:. ôü-t-
'-9'ãr +



l¡..i. *

/r -pi.eee cil D,-1i," *ü1).'i;i.$,'qåc,'L?.å] fle.i:.il.y .ii:itr., i :ni':rr'rÍ-.,*raJ" åtäc"ðria¡:ì*e

l-Û0fr sJ:nÌ1í$; n0:rnii-ne.-L rir*l-a:f¡ 0oT'tå sôc'Él.f :uii'i :rå3s hi¡ire Ð.i)6 u $eils{'

f Zr,î f"bä anil 16?,,CI cL¡:as r/ f''Ê,.c1.*ø ::eslsb¡,',neo) iua.,s ueed tn th.e

Loruer eharu^te.Lo Si.ne-:e bhfs r::r.i'l; v¡a* sireelfS-eu,3,T-3' 11l:s-{-¿rlneo for

u"se 5-n eonj,eiact:Íc,n n:!-'htr equÍ.prner-:.t nor,r be5-r:.g er,çJ-oyed ín

,sel-ntili-,1.-bl.oi:r çpecrÈrometen sst-up# s-'b tho iTntv,eref-'i;y ,r¡f, $.iar:li;obag

i:he ilelay cå:.ct¿Lt desXgr-o. Èe f'cl-.ic''E¡ r.'jas iras+¡d ':¡n rlhe iyr.lSse

rJ.sTç 'i;:trirrls *'i-'¡*ainale-Le fyorn blr-s "q.'bçrn:1.* .funp"ì"5-f5.+:r {"L.ype 2OL¡.'t}

p:resellhì..,v 'helng trsecl 'fue :fleød" \Fe.t:u1"1Ì1r 'brii¡* pu.,ls<,i Ï:"eå.gl:Í; etx.ø^L5ize::so:

T'he flu'hp:,i"'b 1:u-3-r:,es .fl::'c¡:i.u. t,h'"* arrl:.i-:i.fåc::r hi,rii'* l,i. ::.å" {+ i:-Lrne of'

a1rtrrrc,x5-ür,zhe-ly ç"?;j tjl flei)Í3n T?.ler"efr;,l"'€¡ rn¿iK:ì-iu.'L;:rr. cÌ-l¡-ffm:*o:n,ce -iln

'L;r3.gge::i-ng 'í;:ï.rre ïrç?'þr;¡oun i-,¡v¡tE:. a:-:,d rrp;:c+r I"c.,,e1,î *ou-{.oi :ae¿'u i:e

:itsî.,*) *Ï:r¿l¡g ü,,ä5 xr" st'?{j$* +v*lt f'r}r-'i;he t¡*-**t Ëe"Eg:l'b.Le *ÊåiïÈo l-oÊo

clÍscr5.'¡nl.nei'hlon J"er,rel- re"ç øê:"s airc'l 6ai:* rlr:ie1{;}r nq.u-aJ- 'tcl 'h}rç pul-¡:s¡

h-ef.girt;

Ther lcvir>r" LeveJ. pc*-se l-engbh cï-'k" 'ühe em:ti;'Lot- sf- 'i;he rui-xer

l*€¡., g.fter li; has perssed 'bhr"c'rrgh the, deLs¿y -l-:?-.*,*n s.'..l.uu1C. n{¡t

df.ffe:* fr"o¡il i;he J-eiwez".leve3- tr.igger *åu,cui-'h *utpu'h pulse

l eugth 'hïr ,ar:y appree j-¡p-ble arnount if' 'i;he ciele-y llne is nrcoerly
rustehedu and thei:eÍ"c:"e the ouÈpr:.t nu'ìse ¡-sç.gi;h fror-n. the trfgE;e:r:

efv'eui.'h ¡¡¡ersi i:.sec1 a;,$ crciltuutg 'h1re r"eqr.:ired uìrpe:r l-er*rel. eaneeJ"LÍ-ng

;u1s¡e eliape* TìGT./,1ïel:, i.'¡hen 'hht: un:T-'¡-" wag ei:Er.li-nnleCu per"fee*,

t'"qai:.eel-L*r''ti-<l:rt i¡å,s noi {:alring Ë1*r*e du.c* to pe:tj.*cftåc':.r"ç J-n the

del-ay -lineo 'Ihe pu-lse nhapee ,.,rÐ-!:'e tt:e;: f's.T:,:r:ica,'i;eri- e;lpe:r,:î-rr.or:ta3,1.y

Gn â.'îhg,egd.-bossd-t!,

The cleJ-ay iv*ts ¿:I,r.csæTx å?.s t"ZB Ð,secË* ln oc"der: tç eonrpl,otel.;p

e-ûooìllpÊ.sr¡ th* rv#r"s'rT pt.lssåble ß¿3*:e rnen'båc¡nad a?-rçvêr

e:rÈernel- pa:ra¡reters of 'bhe ruixång ef.:*eult s.itd th.e

Èr"f Eçpgor" elE euit lusr¡e adjusted fon prapex" puJ-se e&:rle

nnd tiren the
:añC¡w{N' '-. "

6#1 ,^';t I',. "q"-
¡. 1,. r È \.:t ¿L , j.gf IevOI',, ,,." u



puSse ernpill'cude" pr--S-se siire;.poo eå::'euf'il rle*ov6]:,:Ji';l-inün tit:.eå

de"la-y 1:'lne in.a'hchf.ng* lVeeC-l"eE.u to fl&Sp a g;r:ed deal. of eompr"omf.se

h¿rd to bo adop'be.åp ¡äï'r,l wherevern p*ssibtr.e Èhe parameters vr¡here

ehosa$ to favili: eonciå'bi"on,g v¡hereby g inåniru.ur possible recovery
'båme eouJd be cvbta-'rnedu refLeetlons fn the de]-ay lino being

tce.!-ery.a'bod to a eer.Èaår¡ e¡rtent*

The pu,lse .!.engfh ah 'uhe eulåt'i;er of tho ¡ul.xer v/a,s e:Pfeetf-ve}y

jus:l J-ess than O*2 i.¿ sêef,." ïf a¡re -1-ec¡ks at t;he ¡rheit.ogi"o.pïrs årr

sc*ei'bLo.ra .3.,5u i"t +srû be FÊei-r t]:at 'bhe 'botrl- T.eirgfi?: r;r a1*rcu.k

ü,..:i5 u, Ëiees huft 'blr* secondarS" pulse rru* Èo, y,efl-ee'hLon,s t.n. tne

del-+;'r .,-3.nc f i-r o.î noglig-Ì-b].o einp)-i'budo eon;i¡a.:f,ecl t;o i;ho fl-:*st
ar¡.cl clef f.n:i. Ð,el-,1r l+t3"i. no'i; trigger" tl:r* an'h5^.:¡a:lyraji.ier¿*e cf.r"eut-it

si,nec; 3'i; ås btaeed. hearrfSy nogaftJ.'tre* Tors¿r*e xye seê ,bha.b trhe

tåpps:1 l-€r/ol puï*qo:äust have a?; l-e¿rsÈ a Ð"i.¡_8 u. Fee- jl"LaÌ; r]çp

Èo take intg aseou:lt -hiro i¡¡r:reÈ possS.ble ee.se* { CI.e / o"e8}

Ae.;ti.aJ.J-y:l.b lvas ad*i'r*s'Led t+ hasre. e:iLa'Í; t*1s ofi aï.rcut 0,,5ey,

sÊes and ¿L to.Èal- ]-r-:ngüh e¡f teg rå sees*,Itre tlvo ex.hrenre

poss:Ï.bJ-5"'bS-es Ð-tr6 l-l"i-uetra'hed bc-:1ow lvl.frh i.d-eal-lzed pu]..se ehepes*

i¡.1.,

.ìj'LfBr J o Iþ

{"j

lia) B'¡th ìÂFt'tler s..fld l-fiw€r:{'leve-Ls Èrig6çe::: eli,;l"x:ele-b.i-3r ilhe ç,ãnÊ tirneo

{b} ï,ower l.eveJ.. t::lggers Q*25 Ll sef}s before u*ipe:3 i-eve]-

.A eon*r'Ol .l'rag f"neorpor.a'¿eci ån rïl:e fj-i:u3 e_sgei:lhled unf.b,

üo vary the outpu,t purse length from 'bhe ",*pper^ Lerrel ås mg,y

ire roqutred v¡l-th fastec" anrplJ.fåons" thu.s :neduelng the reeovery

tfme" R5 r,vas riade vu:labLe rathe¡' Èhe t aÐ is the usual method

¡**-I
I
I
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f
t
I

--¡

L1Ìlper
leve'**-.+-l r"* 
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ii-ìn'

he<lause i h tvns. expei:åmenta"ily' de"cc*nrl.neil 'i;he-b :Lil $i'cles" 'üÕ

tibi;¿t"i.n a rãr.go fc¡:¡ ta'baL outpret pu3se leirgths froru ü"1: 'co

loi¡ r; $ees" a T-erge raì:ge of val-ues for ü had'br-r be eovor.ed,

whorea-s on.J-y a srnalL lâen.t;e of vaLues of F* r,rould gtve tbe seltê

¡lesr.l-Lts* I'h v¡as eLgo eoneÍder"ably möre ooûvûrrå€nt bo enrpS-oy

a jlo'î;en'b:lometer rather thar¡. a rre.rfe.ble capaef-tor frorn 8- *qpe.ee

lJ.rnL'batlon pof.n'b of vlew* The range of RO 'hhab h"sd i;o 'be

$-n.:or^1:ors.'bed vr¿.,s onhf 1"60 oluns;o e'Ìtd- thl-s eihrlt:ge ffieril-e i:r{.ï detÊet*

ab"le di.flfere:::.ee :În 'i;i:e s'helb:lll-'1.;y Í;ests *.f) 'b:rl,lggeri:rg -Letoel.so

The r**111e il.r:Ln*ip.le -jrrs"s -L¿eed" fr; 'bhe inåxing ci.::eu:ii 'i:o r:o:r{;:"olå-

'hile *ui;prt'h puJ-sen ereep'1, 'ùhe.'i; R^ 'tr,rå.s; va:rl-ed r.:J.'bi1ar thr+:-'r.- ft1.o

Thls ha,ti to ire 'bhe essls beea'*se Ïln l-n -bhe in:T.:clng elneu-J.'b v¡as

ehosnn fn a eornpt:,omåutr:.9 rneri-äel' f::o:u the poån'b o:fl rr:i-evr o:f

operrei;f.ng cond5.'båon.s a.nd de3-a;i llLne matchÌng and ono€ elìosens

å'b hacl bo r"omaLir cons1;ant.o

T.tr,e other" method lnvestågated f-'or 1n-ec-r:oexabing a dele.y

made uge of a ü¡:ansleton and -$.s fl--l-us'bl"a'bed belotir.,

ïnr:u'b
t*f

I)o

\r

- ^/l'1go Je.|()"

Ii'i:e cl.loo-o eeposs th.e ehoke. aî¡sorï:s e.11 the: Èn@ilgy exeopt for

the s¡uall uega'ber¡e "plp't at'bhr¡'b:raål3ng eclge cf 'bhe outpi,r'b

puJ-soe r,vhfch rorouJ-d be observed G.cross R*o By veryång C or RO

Ðhe output pulr,olengÌ:h could l¡e var*led ancl Èherefore the

R

fl -.t- T,
-R

t
L-* -

r--
I

üu'rput

Ee*

**ll-*
tl



,r-f .i'rl

dele1y'ecl tterplai:Í-'r(; 'ri.rÍ.i:1? r:ou.J-d 'he el-l-*o r,'¡ì:l-i'od i-':l t:l:ilr:,n f'he

mafn c'i.:l-s;ar;{vern'basze :r,rJ.-bh 'bhe cireuS-'i; as app}'feit 'i;a 'i,he pïoìrJ-em

under eon,gLderêùil.on r,¡å..s *hat 'hho cl.ela.yr;,i! ;:ulse 1¡/as! n&g&'uLve

&lxr1 i)Õutd. no'b be applfed direeil,y 't,o the räf-ntn¡5 circuit. Al-so

*e¡ e¡b'baln cl.eLays o-i Sess 'chan CInF u $êûBs -./ery srnal} *h<¡kee

håd *;o be ueed e.nd *;hs de.l-ayed pu*ì-se v/å.s very säral--Lå less'bh¿¡.s

ene volt fn ampl3-tud.e. .Asr extya 'LrÊnsås'i;or fo:: ærup11f"åea-tf"un

anri phass uevepÊs]- wou"ld have to bcl usecin J-'L r¡ar.s feÏ'L 'bhat

the ordfna:ry tra"ne.mtssi.cn ]-i-ne dr,+1-o.y ws:uld. ?¡o ;s. 'ire'htey q¡h.c':i*e

f¡"a¡:¡l 'hh-e poinii æf vJ-*rv CI:fl sf:nplie:l-'by a*ct i.f n. ilrc';ËÉr lna'teh.

ecllij-d 'b,.e *bÈai.neds f.ts perfortnai'rce w*:.¡.1d 1¡* sm:ttrådorab3-y

þ6fi:er, 'Lhs.n t)he tra::slstor tlolay seheine i-r:. i:l:-e :"eg:lons :,:eq3rireõ.o

Tir* nir*ù*gr:apirs in seetLo::r 3"5 shcv¡ 'bha'b a Lj.tÈl"e mlsma'üeh

à" ¡rt**"*nt 'i:ut the reflee'bod pu1see ha'se \rery l"Lt-i;l-e effee*

on bhe oi:eiration sf the t¡nitn

3,5" IgåergeFqs
Corni:rl-ete eÍrouåi:

ehn.*-lre-!. pui s o*h.et gh'h

TTsr fu.'{;ur.e illor'¿f.tor"f.itg

of the Sångl.e Cha'¡:m,e1

I

1r¡
c

I

dlagra:n of tire ti:aiisLetçþåzed nlngle

an.alyzen f.s ¡qf-ten år'i ïnåg* 3oLf "

ï)u:Ê.poses the folLcrvin¡ tab3-e is f-ncl-uded"

Jtrå¿

2,6 ifi*g-*

3T*5 s'

ûo6 ilt.u&*

JiI.1 resl-stone s,re 3.íi, å'to, ear'þon a.nci ell
e:ce.ept 'Lhe two hoLlËûts L¡r 'bhe dSsenf-mf.nai;ing

eafbon" !'ilL'r:e v¡ound. r:otenfiåo$etore nrust ir:le¡t be

jìoC * 0pere.tivls Ccndi'b:T.elns'i#+.@

lLu&-ss*iHs?:Ë*M]*g,sgs

unå'hr exeept lf :s.:ùrLc:uíeLy unavoidabls, i.n dead par.ts of

g"åL

3 * C! q¡* g-*

30.0 .i¡

2*l¿ rr." &*

lu T m" 3.a

35.,0 v

3ol- mo ao

poi;entiometers

e1:lcui'Le a3.ge

used Ln thle
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li{å.

tl:re cå¿"r"'.ti;J'i;¡ l?.*i i:he Ï:.el-ipoÈcr ar* used i:o::er,, T.he sirey
:indu-e'ca::.ee assoeåated ur:Ith ÈÏie wL::e lvou::.il poter:'b3-ome'i:e.r.s eartsecl

sllght rlls'i;c,rtl"ons in prel-se sìrapess êsceei.al-ly Í:fl Lrsecl fn
'bhe bsse cÍncuÍt *

The ste.bLlLi;y ûf ga'b6 t¡ld"-bh and. ds.serf.mlnaf;i.on Ler¡el vras

bested fo:r tv,¡o d-lffer.enÈ pulee r"lee'bi.nres, 0.3 and O*Oj iå "$s*ss

The ree'uiLts crre 'babuLated be,i-avr for a rång€ of dlserrll*ÍneËJ-on

i-e'ae]-s from 0 'Ue 6C r¡o1 'bsÐ

c"åee "bÌme of
årosF*;sså"ç"e-

0* 03 ,l- n ].¡/.J¡.O v0*3 åv 5/¿ovo*CI3 2v 3./eCv
üu3 2v 7¡!Z0vt"03 3v t¡P8ûrr
t"3 j v grlzOv

iïe see Èhaf: for pu3see herv{ng r*e1-a.'bf.r¡el-}r }.ong ::fse Èl¡res

*he re,sul-ts are not eer"y gcod, and slinee *he æirplffåons

present.Ly beJ.ng used fn our partS.cular Ëet*up gårre p'ulses

rTitlr r-1-ee "blnee c:f .thi-s sïuder, a:ly resul-*s o't¡t,a.j.ned 5.n eonjure'bl.oi:

wi'çh thLs uniÈ wouLcr. not be very rellerbl-eo llöwet¡en v¡l'bh the

fast r"i-qo ti:ie pu.ls,es" nesulte &re indeed eeeop'heiole; gaüe

vrf dhil vat*yJ.ng by onLy abor¿'i; 7"6:i rrf,êir s. range ,sf diserfrnÍmeÈion

J.e"rreL.g mf 6O vclÈs

ïÈ should be rnen'båonod the"ù the nel.at:Lvel;r pocn resu-lts

a* 'i;he i:ulee p$.se tår¡ios fer v¡hi-ch 'b::e doJ-ely ancî Èa"ensl-stçr

*j.'r"¿:uåi;s \rrJr€ espeeåal-ly desågneel ar"e nct c'lriÊ: 'hco el'.bhor" of
tlr.ese '*ireu.J-$s" brrt due to Èhe oper¡e.'bf.on ôf rlh.e dJ.ser,l"rnÍnaùing

dåocies f.¡:r 'b'he df E¡srlmÍn.rÈing cfr"cuito I-11¿¡h baetrr :i.:nnede.nee

dtodes { Tç,.ure$ Tnstnunen'Ls 6of i r,vere ehosen for use Ln 'i;he

dfseri.:-ni¡:etirrg ei::cuit. Soveral Èypes xverë bect,ed { IL{3L,,

i.N38 and T.I*60J.1 Uut Lt was f,ound <tÍfffeul-t to ¡uat,eh "che

i.T$31+ and 1i{38 dlodes due fro smal1: di.fferenees Ln thefr

egtsJ¿H,å "1e**.s,gqgps*lg*g*e-r,'r:ldth



il-"r .'

ba*lr: ii-tii1;eiieir.t+err ìret,¡cc]: s.rry'i:.w* pü.::c:i*u.¡,.¿l:r d:o-oo-eg* -4.'i; vo]-'bage

ietsc:j-s ahc¡,¡o -t-5 vr:l-;s, l:otåe$.?:1,e rl,:l.fferr¡¡rees< :l-n 1;he; a:noru:.t o-'i

e'LtT"ren"t eael:L d-åc¡de drew ï/e:,:e easll-y de'bee'l,eil i:eeausie po'tanf;:laÏ.

df jlfere¡:eÕsi Tlre-rø r:hset"ved ÉrcroÉj.$ pcri-ni',s. th¿it iïû:ro slipposed à{þ

be a'h Èh,e tr¿u'ne d.,co p*"i;en'i;:i-al, l¡lhs c'ii"f*on 6ü.1 cllodes ha.¡e Ð,

rnueh rrlqhei: farivar"d :i:eelstsrnse tir¿¡r ühe o'b?reri;ln¡e ¡nçntl-cEred

{uredesL:,:¿rbl"ei bu* o-fgæ lr¿rve consS-dçra.?r3-y" }:ågher baele resS.ete.rtees

{r:lr:$-j-:ls.tr-{-r}) Eiltrl j.'b r"'rr*ts r^ellet'uir¡e¡3y u- sfrüpJ-e rua'i:'i:,e:: Èo se}eet a

ferry 'ì;j:a'i: ci:i:'t*1"¡ a-Ti:ir:sf; 3-cje::t3.eel- Ðrn:j:en'i;s r*,'L 'bh.e sslnü. verltege

.i.9.;*.i ¡-; "

"t-¡:. (:::r1er" 'b,c¡ br:;y e:rd :Lmp::oEia 'Ll:.o tre;ru-L'i;s "fc,j: trh-e 0u3 u

SjSrSç r:ji-;¡e 'btme nr;.]-sr:*,i ¡:¡¡ngl. ì 'bf:iirr*.¡l:¡: Cå,üSLft:Lt:(,.r.tic ïjrî: f'Ð i:.i-rZ*Od

afllross oa*ir d:ïod'e ir:. i:l:::n J"rì c:c'dei:. {:;* a.te.*r:.Ì;air:i i"¿11,î:'b-h.r.,:.r.:' û3:

its'?; 'i:ire pu.l-sos l,$ers ).eair:Ing mûr{} Ì;h:.-cr-igi: cine d;i"c¡cie Èh¿:"n 'lhr"ough

tlie u'i;Ïre:c dt¿e; 'be srl:r,'r5 e.apaei''cf.'r'e eouplÍr:g Íurrâclsr$ 1;he di.ürieso

VÊiPy s1lg3r'Þ lrnprove:riten'h,s ive-sÊ notieed. but tt \rels; eonel-r.rded -chat

'ï;he rrn,jor faiil-L was e-ì-e,ei,l"here* s[¡ree tl:e effeet -should l:ave

heen m.Õ:íae pron,c\Lìjtt,eii fo.n 'bhe sha::pe:i: puT.ses bu-ì; uag:lti:*

T1're al:.thor' feels üh¿L'b Ín order to r¡'ra.ir:e i;he ur"lit appì.fee.ìiLe

'l;* i;i-Le sir:l-;er:*^ï.s:q pu*i"$egÉ a ülffei:r::r'ii; mr¡'l;ir-od nJ-'clise:ti,'-rlj.n.af:f-on"

rri...Li. h.arre t-,cl be urerJ.* puss:i.b.l.y a bi.ç.,sûd- 'ì;::s"::rsf*:i;+ï, arr:o-l-i-fle:¡:o

:I'ltf.s ncssåb:i--1"f.'hy wal nc'1, exa¡r-ilned_ C"*e 'r:* ;r ..1-r:.*ir oj' 'U:jriiç a¿rc.

nras.i"i::í.'h'bo 1¡e coin.p-l"irl,ed. çt'ç a fi.r"'bur* rial;en ï'i; is l:,coed j.hs"t

pa*s,.r-lr.I,¡ a faEte::i Y¿t{:u.LtlL'biibe E;tip-Li:Ì:.ie:r" iv:ll--L T:e oÌlbair'¡.ecl .În

"l;:be :l".r.eÍrr fu.'i;ure -ro blli+'b 'bhi.s rrnit eo-ild 'bo sìrr:egsfrrTlv

3-ne*r."p."'.r:na1;ed. l.n'b* "tll$ eeJ"n'hilj,etLc¡r¡ speeùr'olre'bet',g Ê.i,

ï;he ijiri'i'€r'si'by cril iiar:-;i.tohn_ o

l:Je rrvål-L ccnoer* CIn-E¡Es"l"ves frnom h.ere $n thec.ef]c.re only

v¡ith the results Ë.s obÈaåned With tho ,Îf asËrr pulses 
"



Fï-,,e' n¡:i crÐ g]1¿r3r:r$ ü-r5 u-l:'b,g-.i-üed fr"on't È?.re 'i,r-&.:fåûtrõ TJÕ:Ll:"i:sJ-r:\/ l/(r-L¡J\

çf i.n"'Leres-t; lr¡ ÈÏle u-nit a:Fe ,sirCIry.n. Í-n I'J.gu* 3*18* 3..1-Ç* 3*30e

3 *2"3-, S*äâu snd 3 o Z.-? o

lth.e mf.n.}-riluru $eesvÐT."y 'bJ.i^ae of tJre ßvlit ji-s

2 u sees, Therefûxos* ma;ïLmurrt roegralar eourxtillg

1n exeesr c'f $00*00G pe:: seeçnd. Fo:r rlû inoeL+

meiiirnl.îm eouni;i$.g rste should no'b exçeed !r000

Thås rål.ue vlas eompuied fEom 'bhe exp::"esston Ît

v,rhere l{ lE 'çhe m¿nbet? @f eve:ats $eeur,.l"ng Fei3 seeond

ilÀ # i:he ni.¡¡eber-,. ef ei¡'ents eourr'þed i:Ð-rt seclnd.

'Þ ¡; reelovsry ti-ine of i;hr: cår"*uåi;

{ the cf.::ei;låt af eouÌEss be5.ng of th.e çgft*pâFa-l-lrnaT:r3..e 'by1:e. }

Thç 2 te sei.vn secsrêr'y tå:lro 5.s gcveni:,ed by u:.e i'fjo'*vÊlly È-J-.ola

of *he u.Dpor3 leçeL rr,¡hl*h. J.tsei.f ås ,*u;s'ä; ä i:. s.ses" Ä11. other

trf.gger etr"eutils hmr¡e r^eoolrery ti-mos loss than ttrås and doun¡.

$;o a rnåni¡run af 0oB u seese TIle rether l.ong Peeoveroy bl-me Ln

the upuer J-eveJ- is. due l:o thr* trf.gge:: efrcnit having to g:lve

out a ra'bher tr-ong pr-riso t 0*9 u seee* ) J-n tlrder"co eeirrlpl-ete3-y

eneJ-ose *Ìre lorver level. pulse at the må:ter for s..LL ga'be v,'isthso

di,gerÊ'åïni-na'Llon 3-evels" and r"åse tj.mes sneci.:.¡n'i;er.'ed* Tho

phoUogr'rphs shor"¡ ai1 the ui-'lniiaîrãÍ. r€eoveï"T"h.i-¡'res obtaJ.nabJ-eg

the resul"ts are fro¡r input pr-rlses cb'hainecl fr:ors i;he clcuble

pulse gonera{,ar d.esnï.åbecl eanLåep* Tlee råse ti."les *f Ll¡e

or:.tr:ui; pul.sos Ín Flgs* 3.38" 3*1Çu and 3*20 we:"o mÐs.sli.-x.Qr)ci on

'rhe Toktr"oralx rnåi-Llæier"osec.ond sv,leep fieopB End debor"nifiecl tE

be 3t flt 1å €ltc€rç :tn al-l- res.etss

1'he ou.Èpuü pul-se length ås r¡ari.abl"e froru. J- to 2 u sees

âs mÊ-y be t'equired wåth asso.eåa'hed. seal-S-ng equ$-pruonË; seme

scaltlrs r:equf-rfing st Least pulses I u see lerng a.bov*¡ 'bhe

jus'b f.r¡ss tirs:e

rete i.s sltghtly
ths.i'r a Li.l l.ê.ss

puS.ses Srer seeÕi*.d"

ñ31'fî*;-5ç*¡*
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¿ l.LJ ,-"

dlserl-ritina.ti-on ieuei c¡f i;h*r s*sl-(,rn. Tìr-e doirble ::lse effee't

:î.n. these or:.'l.pti'i; peilSaS f-'i:'c¡.m. the:ni.*;e:rt *oui-d:':Le'b he eiln¿ln^at'ed

v¡iùhou'b eausing e:çeesstrre disÍ;or''båon 'Lo Ll:e ir.'pu-'L; puÏses <1Ue

'ho furthep mfsr*atehing of "ì;Ìre ne3-ay 1å¡:.e and J-t lrÐs declcl.ed

to tcJ"erate Èhl-s effeet* sinee f-'h ::esrl}y d*es very ii'bti-e

h.E"*m i.f any a* a1ï o

li,he l-as'b 'i;h¡:oCI refe:eeneo,s l.ilsted uEi.cier ¡;ec)'l.i$n 3"6u aÏÈh,rrrgh'

rrc*t røfe:r'r.ed ttl npeeifleal-)-yu 'tysi:e -'lnelu.dec- ?reeEusls genei:e1 ådeas

tire.pe s¡btaiited. f:*our theru å.Ð.d usecï :f'::eeì-y' 'bh:=cirgiir*u'{:" chLs thesås¡n
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"l /t ì:t 1: I ^ -r .-'- 
"J.,+ t.:s lllr :r,rÊsl;sci'i;'h a:lci G,nt* il:$.:'í?,i1iË.5 r1 .4. r-'n.l-sÊ ÄJ.tp:l:irt:i.ile Jì.]--rt"hIEÈ:f

:for Ìi'uel-öâjl ìrleseå:roi1 Lißi-ng i'retirea'i:ed Pi-rl.s*rntr lì¿vu S*L,, Tnst:s"

Ë9, :"rl-( rghq 3*

2* l'l'*I'" l'1ei*dy Ot &Ï-¿* tr Â el*uqtrthensl'tF€ flor"ur.'bi::.51 Sys'bom iÎoir

lÏ¡¿ele.ar Physic.s Foeeareh'*u lìe\ro S¡:i, -[rts'bv* ?,å * 55:. ( ].951 i*

3* .4"*13 u 'ij'e:r Rer:r"reso ot .Frii-so-'",tmplåtrtilç .f:ll¡g].ysås: ån irït¿etl.es.r"

Rçss'n.,":eh tt * lfocho iìepr:r"{; lïc * 3, E"l*'*-í:t¿"or¡i-e lT'i;nl-ea,l Ïv:s'h3:'ltn¡.e-{:È.'tr,a'b:ì.ci:':.
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