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OC -AXIAL AC B ,SEL  ENNOC C SROT  DNA  ADA TP E SR   

 
 

laixaoC  C selba  rciM o evaw  comp tneno s and secived  era  retni co nn e detc  su i  gn  

eseht  oc -ax lai  ca lb es fo  elbatius  tgnel h dna  o rep a det  at worcim a ev  f seicneuqer . In  

siht  noitces  tel  su  noc s redi  so em  arp c lacit  as ep c st  of eseht  oc - laixa  ca lb e .s  MET   

mo ed  is gaporp a det  ht r hguo  ht e oc - aixa l enil  dna  eht  o etu r co udn ctor sediug  eht es   

slangis  ni  t eh  eleid ctric ecaps  wteb e ne  lesti f a dn  enni r co rotcudn .  

ehT  tuo er c otcudno r al os  stca  sa  a ihs e dl  ot  preve tn  eht  ex nret al sign sla  ot  etni rf ere   

htiw  ht e lanretni  s ngi a .l  tI  osla  stneverp  eht  i etn r lan  langis  el a egak . ehT  co- aixa l  

selbac  us lau ly p sesso s rahc a etc ris cit  i depm a ecn  of rehtie  50 oh sm  ro  75 ohms  

desaB  no  the curts t ru e of ,gnidleihs  coa ix al selbac  are alc s is f dei  in ot  eerht  sab i  c  

epyt s.  

)i(  elbixelF  oc - laixa  C :elba  erugiF  1.5  wohs s eht  rutcurts e of fle elbix -t epy  of oc - 

laixa  elbac  tsisnoc ing fo  wol  ssol  dilos  ro  f mao  t epy  op lyethyl ene  cirtceleid  .  

rtcelE o am g citen  sh lei d gni  si  pr edivo d f ro  uo t re  lgnis e diarb  ro  od bu le diarb  of eht   

f elbixel  elbac  sa  ohs w ,n  by us gni  ttink ed me lat  eriw  .hsem  ehT  ec ntre tcudnoc or  

lausu ly oc n stsis  of um l it  dnarts  wi er .  
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)ii(  Se im - igir d oc - ixa al elbac : rugiF e .5 2 hs o sw  ht e ssorc - anoitces l weiv  of se im - 

digir  oc - laixa  .elbac  S ime  gir id oc - laixa  bac l se  ekam  esu  of niht  retuo  tcudnoc or  

ma ed  of reppoc  dna  a gnorts  renni  oc n cud t ro  osla  edam  of poc p .re  hT e  noiger  

neewteb  eht  nni er and retuo  noc d rotcu  oc nta sni  a dilos  leid e irtc c. sehT e lbac es  

nac  tneb  f ro  oc nevn i ne t gnituor  and era  on t sa  f lbixel e as eht  f tsri  t py e.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
( )lli  digiR  co- laixa  cab :el  erugiF  5.3 ohs ws t eh  erutcurts  of a digir  oc - laixa  lbac e  

c nitsisno g of renni  na d retuo  c cudno t ro  iw th a ri  sa  d cirtcelei . oT  us p trop  ht e nni e  r  

cudnoc rot  ta  eht  ce tn re tceleid r ci  ecaps rs are cudortni ed ta  er g lu ar slavretni   sa  

wohs n. T eh  ciht k ssen  of eseht  cirtceleid  aps c sre  si  am de s lam l os  th ta  ht ey do on t  

ecudorp  is g in fic tna  id s itiunitnoc es ot  eht  aw ve gaporp a it on.  
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oC -a ix al ac b sel  nac  eb  desu  otpu  worcim a ev  - egnar  of fre seicneuq . eB yo dn  th ese   

f seicneuqer  itaunetta on ceb o sem  ev ry ral ge ecnis(  itaunetta on sesaercni  iw ht   

f neuqer c )y  w hcih  mak se  oc - laixa  ca selb  uns elbatiu  at hi hg er f qer u .seicne  emoS   

itsiretcarahc cs of nats d dra  laixaoc  c selba  w ti h rieht  oidar  ediug  ( GR ) a dn  evinu r las   

)U(  nu ebm rs gnola  iw th otcudnoc r enni( r a dn  )retuo  dime snoisn  .  

 
oC ax lai  Co nn ce ot rs a dn  Ada tp re s: 

tcennocretnI i no  eb twe ne  oc -a ix al ca selb  and vaworcim e comp eno n st  si  ihca e  dev  

htiw  eht  pleh  of leihs d de  ts a adn rd noc n rotce s. ehT  egareva  cric umfer ecne  of  eht  

oc - laixa  lbac e, f ro  mar hgih  f neuqer cy po er noita  tsum  eb  li im ted ot  tuoba  o  en  

tgnelevaw h. hT is qer u ri e tnem  si  a IV  assecen ry ot  ecuder  orp p aga t noi  ta   rehgih  

mo sed  dna  osla  ot  le mi etani  citarre  er fle noitc  oc e ff ic stnei  RWSV(  cl eso  ot  inu t )y ,  

langis  itrotsid on dna  rewop  sessol . lareveS  t sepy  of oc - laixa  c srotcenno  ha ev  eeb n  

depoleved  a dn  so em  of ht em era  de debircs  eb l wo .  

 
 
 

)a(  CPA  3.5 (Amph ne ol noisicerP  ennoC c rot  - 5.3  )mm   

PH  ttelweH(  - akcaP rd) lanigiro ly leved oped siht  ,rotcennoc  tub  it si  won   gnieb  

ma un f derutca  by Amp loneh . sihT  cennoc t ro  nac  etarepo  pu  ot  a f neuqer cy of  43  

zHG  dna  sah  a ev ry l wo  egatlov  ts a idn ng vaw e oitar  V( S .)RW  hT si  nnoc e tc or  

edivorp s ataeper b el  co noitcenn s na d sah  05  Q tcarahc e itsir c i pm ed ecna . hT e am el   

ro  f elame  of AMS  rotcennoc  nac  eb  cennoc t de  ot  eht  etisoppo  t py e of CPA   5.3  

c otcenno r.  
 
 

)b(  CPA  -7 (Amp oneh l Pr noisice  c tcenno or -7 )mm   

sihT  co otcenn r aw s la so leved o dep  by HP but i orpm v de  al t re  by Am .lonehp  sihT   

rotcennoc  p edivor s re ep a elbat  co oitcenn ns dna  su ed f ro  ev ry ca c etaru  05  oh  m  

em a rus e em nt pa p cil ati sno . hT is co otcenn r pr divo es a uoc p gnil  em c inah sm uohtiw t  
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am le ro  f elame  tsid i cn t noi  ,.e.i(  )sselxes  an id ts VS RW  si  txe re em ly l ,wo  ssel  naht   

20.1  ni  eht  rf neuqe cy r egna  otpu  18 zHG .  
 
 

)c(  CNB  (Ba tenoy  aN vy C tcenno o )r   

sihT  cennoc t ro  saw  depoleved  ud r gni  Wo dlr  aW r II  dna  esu d f ro  atilim r  y  

a oitacilpp ns. tI  sah  c citsiretcarah  i adepm nce 05  ot  57  Q dna  is detcennoc  t  o  

f elbixel  oc -a ix al c lba e htiw  dia retem s tpu o 536.0  c .m  tI  is etxe n evis ly su ed  ni  

tsomla  lla  e cel t inor c gnirusaem  uqe pi stnem  u otp  1 G zH  of f .seicneuqer  CNB  ac  n  

eb  desu  ve en pu ot  4 G zH  f neuqer cy dna  beyo dn  taht  ti   

strats  aidar t gni  tcele roma citeng  en re gy.  
 
 

)d(  AMS  ( buS -M taini u er  A t )epy   

sihT  t epy  of tcennoc or si  osla  dellac  O MS  rotcennoc  sa  ti  is ma un f rutca ed b  y  

O inm - epS ctra nI c. S AM  oc n rotcen s era  u des  on co pm o tnen s for cim ro vaw e  

metsys s. ehT  d avdasi nt ega  htiw  eseht  oc n en ct sro  si  taht  ta  hgih  fr qe u seicne  erg a ret   

naht  42  G ,zH  ti  ni t dor u sec  ehgih r o edr r om d se  dna  ecneh  n to  desu  abo ev  42  zHG .  
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)e(  CMS  ( buS -M taini u er  C-t py e)  

sihT  rotcennoc  is am nuf derutca  by aeS l rtce o oC r rop a noit  and sti  si ez  si  ms a  rell  

naht  AMS  nnoc ect .ro  tI  is a 05  Q c rotcenno  taht  stcennoc  f elbixel  ca lb es otpu  a  

id a retem  of 713.0  cm a dn  desu  up ot  a fre euq cn y of 7 HG z.  

0(  CNT  (T dedaerh  aN vy C tcenno o )r   

sihT  cennoc t ro  si  na  mi vorp ed srev i no  of BNC ni  eht  esnes  that ti  si  t dedaerh . hT is  

gnidaerht  prev stne  r da i noita  ta  hgih  f cneuqer i se  os  taht  ti  nac  be su ed otpu  uoba t  

21  zHG  neuqerf cy.  

)g(  T epy -N (T epy -Navy) c rotcenno   

tI  si  a 05  Q ro  57  Q rotcennoc  ha gniv  a ev ry wol  eulav  of RWSV  ssel  ht an 20.1  .  

sihT  aw s eved l depo  d gniru  Wo dlr  War II  a dn  netxe s evi ly desu  as a rcim o vaw e  

em a rus e em nt ennoc ctor pu  ot  a f neuqer cy of 18 G zH .  
 
 

:SROTAUNETTA   

nI  redro  ot  lortnoc  po rew  slevel  ni  a rcim wo eva  s sy tem by p laitra ly a gnibrosb   eht  

nart s ettim d orcim w va e ,langis  tta e un a srot  era  lpme o dey . tsiseR i ev  f mli s tceleid( r ci   

ssalg  ls ab aoc t de  wi ht  )gadauqa  era  su ed in t eh  ised gn of tob h f dexi  a dn  lbairav e  

a rotaunett s.  

A oc - laixa  f dexi  tta en rotau  sesu  t eh  eleid ctr ci  sol sy ma et r lai  in is de eht   ertnec  

rotcudnoc  of eht  oc -ax lai  enil  ot  a brosb  some of eht  c ertne  rotcudnoc  mi vaworc e  

p rewo  agaporp t gni  ht r hguo  ti  id e cirtcel  dor  sediced  ht e a uom nt of noitaunetta   

ecudortni d. T eh  rcim o evaw  rewop  ab debros  by t eh  sol sy lairetam  is detapissid  as  

aeh t.  
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nI  wave diug e ,s  eht  id e cirtcel  ls ab taoc ed iw th gadauda  si  lp aced at eht  rtnec e  fo  

eht  iugevaw de lellarap  ot  eht  maximum E-f dlei  f ro  animod nt OIET  mo ed . cudnI de   

tnerruc  no  ht e sol sy m laireta  eud  ot  i cn o im ng im c evawor  ,langis  er stlus  in po  rew  

oitapissid n, dael i gn  to itaunetta on of eht  sig .lan  ehT  irtceleid c ls ab si  tapered at  

htob  sdne  pu to a nel g ht  of erom  naht  h la f htgnelevaw  to uder ce ref snoitcel   sa  

nwohs  in f erugi  7.5 . The irtceleid c bals  may be edam  elbavom  a gnol  t eh  tdaerb h of  

eht  evaw g ediu  by us p gnitrop  it tiw h wt o d lei e irtc c ro sd  es p tara ed by an do d  

mu elpitl  of retrauq  gui ed  nelevaw g ht  dna  p re lucidnep ar to cirtcele  if dle . nehW  eht   

bals  si  ta  eht  nec t ,er  t neh  eht  unetta a noit  si  maximum ( cnis e ht e ele irtc c f dlei   si  

artnecnoc et d ta  eht  c ne tre f ro  ET IO )edom  and nehw  ti  is vom ed ot w sdra  eno  si ed - 
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,llaw  eht  unetta a noit  g seo  no  ced r isae ng eht reby co illortn ng eht  im c evawor  wop er  

gninroc  uo t of eht  ehto r trop .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

erugiF  .5 8 wohs s a f pal  tta e taun or ihw ch is osla  a rav ia lb e tta enu .rota  A se im - 

ralucric  f pal  edam  of sol sy eleid ct cir  si  made ot  dnecsed  i otn  eht  lo lanidutign  ols t  

tuc  ta  eht  c ertne  of eht  pot  wa ll  of er c alugnat r ugevaw i .ed  Wh ne  eht  flap  si  

co etelpm ly ou edist  ht e ,tols  neht  eht  unetta ati no  si  orez  dna  nehw  ti  si  co etelpm l  y  

,edisni  eht  unetta a noit  si  maximum. A maxi mum  di er c noit  of 09  Bd  noitaunetta  is  

lbissop e tiw h iht s tta e rotaun  w hti  a VS RW  of .50.1  hT e leid e tc ric bals  c na  be  

rp repo ly epahs d occa r gnid  to vnoc e cnein e to teg  a aenil r tairav i no  of unetta a oit n  

nihtiw  eht  htped  of sni e noitr .  

A noisicerp  t epy  rav ia lb e taunetta or isnoc s st  of a ralugnatcer  ot  c ri c ralu  tisnart i no   

,)TeR(  a eceip  of cric u ral  gevaw u edi  (C )W  a dn  a cric u ral - ot - er c at n ralug  nart s oiti n  

)TRC(  as hs o nw  in f erugi  9.5 . iseR s evit  c ra ds R , naR d R era  p cal ed disni e seht e  

snoitces  sa  nwohs . hT e ertnec  ic r raluc  oitces n gniniatnoc  eht  re itsis ve drac  bR  nac   
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eb  esicerp ly tator ed by 63 00 htiw  epser ct ot  eht  owt  f dexi  evitsiser  .sdrac  hT e  

udni c de  c tnerru  no  ht e evitsiser  drac  R eud  to eht  tnedicni  langis  is detapissid  as  

taeh  cudorp i gn  netta uat noi  of eht  nart s dettim  s langi . ET  mo ed  ni  CR T si  trevnoc ed  

tni o ET  ni  ralucric  aw ve ediug . ehT  tsiser i ev  sdrac  R a dn  R a tpek  idneprep c lu ar t  o  

eht  cirtcele  f dlei  of OIET  edom  so taht  it d seo  ton  ba s bro  eht  en re g .y  tuB  an  y  

co tnenopm  lellarap  ot  i st  enalp  lliw  be idaer ly osba r .deb  He ,ecn  rup e ET  edom  is  

e deticx  ni  ci ralucr  w va ediuge  tces i no . II   
 
 
If eht  re evitsis  drac  ni  eht  ce ertn  noitces  si  kept ta  na  elgna  8 evitaler  ot  eht  E-f dlei   

noitcerid  of eht  llET  ,edom  eht  co nopm e tn  E c 8so  lellarap  ot  eht  ac rd teg  brosba de   

elihw  eht  co pm o tnen  E nis  8 si  nart s dettim  uohtiw t tta enu .noita  T sih  co enopm nt  

f lani ly comes tuo  as E θ2nis  as hs o nw  ni  f ugi re 01.5 .  
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SAHP E SH FI TER :S  
A evaworcim  esahp  shif ret  si  a owt  trop  ved ice hcihw  prod secu  a v elbaira  ihs ft in  

esahp  of eht  i cn o nim g cim r evawo  si .lang  A sselssol  id e cirtcel  ls ab nehw  ecalp d  

edisni  ht e re lugnatc ar ediugevaw  udorp ces a esahp  ihs ft.  
 
 

SAHP NOISICERP E  RETFIHS  

ehT  ator ry t epy  of erp c noisi  esahp  shif ret  si  nwohs  ni  f erugi  21.5  hw ich stsisnoc  of  

a ralucric  wa diugev e c gniniatno  a lssol e ss  id e cirtcel  talp e of htgnel  2l c della  h" alf- 

evaw  es ct "noi , a se itc on of tcer a lugn ar- ot - ric c lu ar nart s oiti n c iatno ni gn  a l selsso s  

cirtceleid  alp te of htgnel  ,l  ca dell  "q retrau -w eva  es c noit ", detneiro  ta  na  a elgn  of  

°54  to ht e daorb er law l of ht e atcer n ralug  wav ediuge  and a ralucric -to- lugnatcer ar  

noitisnart  aga in atnoc i gnin  a sselssol  di cele t cir  etalp  of emas  nel g ht  1 trauq( er  

evaw  oitces n) etneiro d at na  elgna  45 .°  ehT  tnedicni  ET IO edom  b ce o sem  ET ll  

mo ed  ni  c ralucri  wave ediug  s tce i no . T eh  lah f- evaw  tces i no  rp o ud ces a hp ase ihs ft  

lauqe  ot  eciwt  that pro decud  by eht  qu tra er w eva  noitces . The id e el c cirt  setalp  ra e  

derepat  ta  bo ht  dne s ot  ecuder  er f snoitcel  due to itnocsid n iu ty.  
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Wh ne  OIET  edom  si  gaporp a det  t hguorh  the tupni  r atce n ralug  wa ediugev  of ht e  

tcer a ralugn  ot  alucric r tr ,noitisna  neht  ti  si  detrevnoc  otni  llET  in eht  ric c lu ra   

ediugevaw  se tc i no . Let ;E  eb  eht  xam imum cirtcele  f dlei  htgnerts  of siht   edom  

hcihw  si  r evlose d otni  co nenopm t ,s  IE  pa llar el ot  eht  p etal  na d 2E  pe pr e ralucidn  to  

lE  as s woh n ni  f gi u er  21.5  .)b(  Af et r pr oitagapo n uorht gh the etalp  t seh e  

co nenopm ts era  ig v ne  by  

 
 
 
 
 

ehT  gnel th I is sujda t de  hcus  t tah  ht e es  wt o co nopm e stn  1E  dna  zE  ha ev  e uq la   

edutilpma  tub  id ff gnire  ni  esahp  by = 09 °.  

 
 
 
 
 

ehT  trauq er vaw e es cti sno  vnoc e tr  a l raeni ly deziralop  llET  w eva  in ot  a cric u ral ly  

deziralop  wa ev  na d vi ec - .asrev  Af ret  e em rgi gn  tuo  of eht  lah f- aw ve ,noitces  t  eh  

cele cirt  f dlei  co nopm e stn  lellarap  a dn  pe pr e ralucidn  ot  t eh  lah f- evaw  etalp  are  

nevig  yb   
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Af ret  igreme ng tuo  of ht e lah f- vaw e ,noitces  eht  f dlei  moc p stneno  3E  dna  4E  as  

nevig  by tauqe i sno  ( .5 )91  dna  )02.5( , may ag nia  eb  re vlos ed otni  wt o llET  ,sedQm   

deziralop  lellarap  dna  lucidneprep ar ot  eht  tuptuo  auq r evawret  lp a et . tA  eht  tuptuo   

e dn  of siht  auq r et r aw ve talp e, eht  f dlei  comp stneno  rap a lell  na d ep r ralucidnep  t  o  

eht  retrauq  evaw  alp t ,e  by er f gnirre  ot  f erugi  5. 21  ,)d(  nac  eb  erpxe ssed sa   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.getmyuni.com



sevaworciM  & radaR   45CE01  

 
 
Co sirapm on of noitauqe  )12.5(  dna  )22.5(  yie sdl  taht  ht e co pm o nen ts sE  dna   6E  

era  lacitnedi  ni  ob th edutingam  dna  ph esa  and eht  tnatluser  cele t cir  f dlei   htgnerts  

ta  eht  tuo p tu  si  ig v ne  by  

 
 
 
 
 
 

EVAW  UG I ED  EET  :SNOITCNUJ   

A vaw e diug e T ee  si  mrof ed hw en erht e diugevaw es are  

tni er nnoc e tc ed ni  ht e mrof  fo  ilgnE sh la p bah et T and thus  

vaw e diug e tee si  3- rop t uj n tc i no . The vaw e diug e tees ra e su ed  ot  

nnoc e stc  a hcnarb  ro  se noitc  fo  vaw e diug e ni  series or p ra lla el tiw h  

ht e niam  vaw e diug e oissimsnart n nil e e hti er rof  gnittilps  or  

moc bin gni  wop er ni  a wave iug de tsys me .  

 
 
 
 
 
hT ere era  yllacisab  2 pyt es fo  tees man e yl   

1.H- nalp e T ee  cnuj tion  

2.E- nalp e T ee  uj n noitc   

A noitanibmoc  fo  ht ese owt  eet  snoitcnuj  si  llac ed a yh b dir  tee or  “  

cigaM  eT e”.  
 
 
E- nalp e eT e s( e ir es tee :)   

nA  E- lp ane eet  si  a vaw e diug e t ee  ni  hcihw  the sixa  fo  i st  dis e ar  m  

si  llarap el ot  ht e E fie dl  fo  eht  am ni  iug de . fi  ht e nilloc e ra  smra  are  

mmys e cirt  tuoba  the dis e a mr . 
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fI  ht e E- nalp e t ee  si  pe fr e yltc  hctam ed iw th ht e dia  of s rc ew nut er  s  

ta  eht  cnuj t noi  , eht  lanogaid  nopmoc e stn  fo  ht e cs a tt re gni  am tr xi   

ra e orez  be suac e ht ere lliw  be on  re lf e noitc .  

hW en ht e vaw es ra e fed otni  dis e ,mra  ht e vaw es ppa e ira ng ta  op rt  

1 dna  p tro  2 fo  the nilloc e ra  mra  iw ll be ni  oppo tis e hp ase and  ni  

mas e am duting e.  
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H-p nal e et e: tnuhs(  et e)  
 
 

nA  H-p nal e et e si  a vaw e diug e tee ni  wh ci h ht e sixa  of sti  s di e a  mr  

si  gnitnuhs  ht e E if e dl  ro  llarap el ot  the H- if e dl  fo  ht e am ni  gu di e.  

 
 
 
 
 
 
 
 
 
 
 
 
 
fI  owt  ni p tu  vaw es era  fed otni  trop  1 dna  trop  2 of the lloc inea  r  

,mra  eht  tuo p tu  vaw e ta  trop  3 lliw  eb  ni  hp as  e and a vitidd e . 

fI  ht e tupni  si  fed otni  p tro  ,3  ht e evaw  lliw  tilps  e yllauq  ni to op rt 1 

dna  trop  2 ni  p ah es  dna  ni  mas e m inga t du e . 
 
 

cigaM  T ee  ( dirbyH  Tees )  

A cigam  tee si  a moc b noitani  fo  E- lp ane a dn  H-plane tee. The  

tcarahc e scitsir  fo  am cig  t ee  ra :e   
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1. fI  owt  vaw es  fo e lauq  dutingam e a dn  same hp ase are fed ni t  o  

op rt 1 dna  trop  2 ht e tuptuo  lliw  eb  ze or  ta  op rt 3 a dn  vitidda e a  t  

op rt 4.  
 
 

1. fI  a vaw e si  fed otni  port 4 it will be divid ed equa yll  be wt ee n  

trop  1 dna  trop  2 fo  ht e nilloc e ra  ra ms a dn  iw ll n to  a pp e ra   

ta  op rt .3  

2. fI  a evaw  si  fed otni  trop  3 , ti  wi ll  pr do uce na  ptuo ut of  

e lauq  ingam t du e dna  po pos ti e sahp e at op rt 1 a dn  op rt .2  

ht e tuptuo  ta  trop  4 si  zero.  

3. fI  a vaw e si  fed ni to no e fo  ht e oc llinear ra ms at op rt 1 a  dn  

trop  ,2  ti  lliw  ton  a pp e ra  ni  the hto er oc lline ra  arm at op rt 2  

ro  1 be suac e ht e E- mra  ca su es a hp ase delay hw ile H ra m  

suac es a sahp e a vd a cn e.  
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CERID T NOI AL LPUOC E :SR   

A rid e noitc al c lpuo er si  a ruof - op rt vaw e iug de cnuj tion as  

nwohs  be wol . It noC s si ts fo  a yramirp  vaw e diug e 1-2 a dn   a  

se yradnoc  wave ug edi  3- .4  hW en lla  stroP  ra e te tanimr ed ni  ht e  ri  

tcarahc er citsi  i pm e cnad es, ht e er  si  rf ee simsnart sion fo  ht e wave  s  

iw t tuoh  re lf e noitc , be wt een trop  1 dna  trop  ,2  and ht ere is  on  

imsnart s nois  fo  rewop  be wt ee n trop  I dna  trop  3 or be ewt en op rt  2  

dna  trop  4 be suac e on  ilpuoc ng e stsix  be wt ee n ht e es  owt  sriap  of  

trop s. hT e de eerg  fo  c ilpuo ng be wt ee n op rt 1 and por 4t  a  dn  

be wt ee n trop  2 dna  trop  3 depe sdn  on eht  ts r utcu re of ht e lpuoc er. 

hT e ahc r tca e citsir s fo  a rid e lanoitc  c lpuo er nac  be e rpx e ss e  d  

ni  terms fo  its C gnilpuo  rotcaf  a dn  ti s id re ivitc ty. sA s gnimu  ht at ht e  

vaw e si  agaporp t gni  from port to 2trop  ni  ht e amirp ry line,  eht  

gnilpuoc  rotcaf  dna  ht e rid e ytivitc  era  def ni ed,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

hw e er  IP  = wop er tupni  ot  port I  

3P  = wop er tuptuo  from op rt 3  

4P  = wop er tuptuo  from op rt 4  
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tI  sh luo d be ton ed taht  port 2, op rt 3, a dn  op rt 4 are term tani ed in  

ht eir tcarahc e citsir  i pm eda cn es. hT e uoc p gnil  rotcaf  is a mea rus e  

fo  ht e oitar  fo  p rewo  leve sl  ni  the pr yrami  dna  se dnoc ary line .s  

He cn e fi  ht e gnilpuoc  caf tor si  nwonk , a f ar itc on of p wo er me rusa ed  

ta  trop  4 m ya  be su ed ot  dete nimr e ht e wop er upni t ta  op rt 1 . 

hT si  cifingis a cn e si  de ris a lb e for m rci o vaw e rewop   

me rusa eme stn  be suac e on  brutsid a cn e, ihw ch yam  be suac ed  yb  

rusaem eme stn , co c ru s ni  the irp ram y nil e.  ehT  

a me erusa  fo  woh  we ll  ht e of r draw  vart e gnil  wave  ni  

irp m yra  vaw e ediug  uoc ples no yl  ot  a ps e cific  trop  of ht e  

se yradnoc  vaw e diug e di e la  rid e noitc al lpuoc er dluohs  vah e  etinifni  

wop er at port 3 m su t be zero  

frep e yltc  am hct ed. yllautcA  we ll - 

de ngis ed rid e lanoitc  lpuoc e sr  vah e a rid e ytivitc  fo  ylno  30 ot  53  Bd .  

Se ev r la  pyt es fo  rid e noitc al uoc ple sr  e ,tsix  hcus  sa  a owt - eloh   

rid ect luoc er, ruof - loh e rid e anoitc l lpuoc er, re srev e- ilpuoc ng  

rid e lanoitc  c lpuo er , dna  Be ht e- loh e rid e lanoitc  lpuoc er ht e v re  y  

ylnommoc  su ed owt - loh e rid e lanoitc  lpuoc er si  de bircs ed here. 

 
 
 
 
 
 
 
 

ht e wop er  

rid e ytivitc   si  

ht e  

tivitcerid y.  

be suac e  trop  2 a dn  portA are  

nI  ehto r ow r sd , ht e  
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OWT  H ELO  RID E NOITC AL CO LPU E SR :  
 
 
A owt  eloh  noitcerid al lpuoc er htiw  tr ileva ng evaw  itagaporp ng ni  ti  si  rtsulli a det  .  

eht  gnicaps  eewteb n the sretnec  o  f owt  loh es is  
 
 
 
 
A f noitcar  of eht  evaw  rene gy deretne  ni to trop  1 pa sess  rht o hgu  the seloh  dna  is  

detaidar  otni  eht  ces o adn ry ediug  as eh  oh l se  a tc  sa  tols  a annetn s. ehT  f rawro d  

sevaw  ni  eht  adnoces ry ediug  era  ni  emas  p ah es  , ger a sseldr  of eht  eloh  ecaps   dna  

a er  da ded at rop t .4  the awkcab rd wa sev  in t eh  oces n ad ry diug e are tuo  of  esahp  

a dn  era  ecnac l ni del  p tro  .3   
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S- xirtam  for D eri c oit n la  :relpuoc   

ehT  f gniwollo  c rah a tc e scitsir  cra  o devresb  in an laedi  eriD c lanoit  oC u :relp  

1. ecniS  eht  erid cti ano l relpuoc  si  a 4- op r jt unc ,noit  eht  or red  ro  S(  I am t xir  si  4 x 4  

ncvig  yb   
 
 
 
 
 
 
 
2. rciM o vaw e ewop r f de  otni  trop  ( )I  ac n ton  c cmo  uo t of trop  ( )3  as trop  (3) si  t eh   

ab ck trop . T ereh f ero  the rettacs gni  co-e ff tneici  31S  si  ez ro .. .'  

 
 
3. suaceB e of eht  s temmy ry of ht e nuj c it o ,n  na  in tup  po rew  at trop  )2(  c onna t  

c elpuo  ot  p tro  )4(  as po tr  4( ) si  eht  kcab - op rt f ro  trop  )2(   

 
 
 
4. teL  su  ssa u em  taht  rop t )3(  dna  )4(  era  rep f tce ly hctam ed to eht  ju tcn i no  os  taht   

 
 
 

,nehT  eht  re niniam g two strop  iw ll be a" utoma lacit l "y  ma dehct  ot  eht  noitcnuj   

 
 

rF om eht  s temmy r ci  pr repo ty of ISI  ma rt i ,x  we ha ev   

 
 

htiW  eht  a evob  c arah c et r citsi  av l seu  f ro  S-para tem e ,sr  t eh  tam r xi  of  )521.5(  
 
 
 
 
 
 

semoceb  
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rF om tinu ary orp p re ty of noitauqe  we evah   
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www.getmyuni.com



sevaworciM  & radaR   45CE01  

 
 

OCER M NEM D DE  Q ITSEU O SN  FOR UN TI  -5  

1. Ex nialp  eht  effid r ne t oc -ax lai  c nno e rotc s dna  sretpada  u des   rof  

im c or w eva  itacilppa o sn .  

2. Ex ialp n eht  id f ref ent co-ax ai l c elba s esu d rof  cim or w eva   

itacilppa ons.  

3. Ex nialp  w hti  a taen  teks ch a pr noisice  ty ep  elbairav  a aunett t ro   

4. Ex nialp  w hti  a taen  teks ch a lf ap ty ep  rav i elba  etta n rotau   

5. Ex nialp  w hti  a taen  teks ch a pr noisice  re is s evit  type aunetta t ro   

6. htiW  a ne ta  teks ch ex nialp  a p er c isi on tor ary esahp  fihs t re   

7. nialpxE  htiw  ne ta  eks t hc  eht  curtsnoc t noi  na d noitarepo  of H- enalp  eeT   

noitcnuj  .  

8. nialpxE  htiw  taen  eks t hc  eht  rtsnoc u noitc  na d repo a noit  of E- enalp  eT e  

noitcnuj  .  

9. nialpxE  wi ht  taen  eks t hc  eht  snoc t noitcur  na d po re a noit  of igaM c Tee  

10. nialpxE  the arahc c et ris scit  dna  S- tam r xi  of H- enalp  eeT  ju noitcn  .  

11. nialpxE  the arahc c et ris scit  dna  S- tam r xi  of E- enalp  eeT  ju noitcn  .  

12. nialpxE  the arahc c et ris scit  dna  S- tam r xi  of cigaM  eeT  j noitcnu  .  

13. evireD  eht  sc niretta g p ra a retem  of a id r itce no la  c relpuo .  
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