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Bdndpass Fr l teÈ Ihrs tunàbtê bandpass f i t ter  has â skir t  thar disâo.
peàrs betow lhe -80 dB t ine,  ctearty seen on rhe 84l2A disptay.

60 dA poinLs.re measLred ar 35 and 63 IùHz oI I  Lhe cat ibrêted tO
MHz/drv.  s.dt icute.  The rrdce coutd be raised by another 20 dB, idenrr-

fy ing the -100 dB point  on the towêr skid.

Feedback Aîpl , re,  -ptot t inC the opentoop phàse.garn marAin ot  areedba.k ampt i f :er  resutrs in opl jm,zinB 
"mpt i t i " .  

i r rU,r i ry i . .  g1in.

AdjLsrmenr wh,te sweeprne yrelds neàrty instântaneoùs resJIs Shownrs the open.toop feedbâck resoonse ôr rhdBldiv., phase is 1oo"/di;. 
".*o 

,.iî#oi.it?'i1frfl:'ri1;.;: "

Rellection -Tra nsm ission Measurements
' Ihe 116124 Ref lect ion Transrnission Ki t  does everyth;n8 rhâi  the

11651Â can and further adds the capabi l iq,  of  swept return_toss
(VS\(/R) and complex impedance (reflection coefficient) measure-
menis.  In âddi t ion to ihe power spl i t ter  ancl  maiched, lo iv- leakage
cables,  the k i t  includes a direct ional  br idge, two precis ion 50 oh-m
ierminat ior ls,  and a (al ibrai inS short .

-Tl 'e _sysrem is calrb ' r recl  b,  p l  c,r ,a rhc dr^rr  on rh.  LOAD I ,of l
of  the bncge. rdtust i j l -  rhe dic l . l . , t  I ,  a 0 JB t80. ( fererce. BJ
replacing ihe short with the test device, return loss and phase ari
measured directly on the 8{12Â CRT display; complex iÀpedance
is measured dire. t ly  on ihe 81144 polar Disp)ay \ l ' i th ;  Smith
Chart o\'erla)'.

In addition to the applicaiions shol,, thc Reflection-Transmission
Kit is useful for maiching networks, designing low VS\WR derices,
and measuring S-parameters on active components ând c;fcuits.

Ante.na complex lmpedance-An FM antenna was swept over i ts
ùsdble runAe of  88 ro 108 À4H7. us,nA the 84t4A disprây; i rh Smrah
Lnar ovenay. JUU.ohm Inpùt Z is desjred t the eyà.t  cente.  o i  the d,s.play) t 'ut  the antennâ var ies l rom Induct ive to cdpàc rve over the
sweêp ranse- Values of  comptex impedance can be read direcf ly of f

the Srni lh Chà rr

Cable Return Loss-A len8th of  cabte is setdom a perfect  5O.ohm
transmission l ine.  This on€ var ies f rom rerurn tosses of  40 dB at  I
IMH? to 25.5 dB at  110 lv lHz. Other passive and âct ive dêvices cân be

measured just  as quickly and âccurately.

Passive Probe Measurements 11654A
-fhe 11654Â Passive Probe Kit is ihe ânswer for probing circuits

still in the,breadhoard stage or which ar.e not charicterizàd by l0
ohms impedânce.

..The kit includes two each of probe cables, current probe tips, six
di f ferent.  vol tage probe t ips (1:1,  5:1,  10:1,  20r1,  50:1,  

-a 
ro6,ty

:nd-r  wide rar ieLr of  acce"sor je.  r ,  r  r r  r1 l inr  ar , l  ecr i rp.r ,  ,h. , r
ormcult  to meJsur€ c r(ul ts_
Voltage and current trânsfer functions can be easily measure<l

using two seis of roltage and current probes.

_ Caliblation is accornplished by touchi.g both roltage probes to a
. inele poinr nf  RF \ .o l laAe i .1 he ,rrcJir  or  br  1. l . r , i rç ih" . .nen,
nr^be( xrour d rhF 5rme . i rcuj ,  leJd , : r  'he p,  i r r r  n i  , r rere>L

À. (Transistor Cufient Gain-Cutrent gain (p) may be mea-
sured using the cuffent pîobes. This is a power rransrstor whose
gain is 3l dB ât I I{Hz (ss,eep is 1 to 10 À{H, or 1 MHz pel
di \  i . :urr)  Ampl i rudeis 0 dB dirrs i^r .  phdse r00" dj . j5 ior ,sh;w.
'ng l6 dB Aarn at  t0 MH7 and . .  f l . rL pha,e re.p,  ns.  1"b"r  r  , . .
f rom 1. to 10 

-MHz).  
Center of  grat icule is 0 dB;nd 0.  phase.)

8.. (Amplifier Voltage cain-This openJoop, video- amplifier
.an.be , :nalyzed for gain,  bardwid h.  and pt- ."e .h:rr  whrtà s, i t l
rn r l 'Ê breadboard srage. Cain js 50 dB ar lo l  f requencies.  dropping
down to about 27 dB at 50 MHz. Âmptitude is 10 dB,/dili;iooj
phâse 100' /d iv is ion.

Translstor cLrrent càrn-Currenr eà,n ,p1 nay be meàs.rred usrnÊ
the current probes. Th;s is a power rrânsisto,  whose eà;n is 33 dB ar i,vt lz.  (sweep i :  I  to_ 
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[aHi or ]  i , tHz pFr d:v is ion\ .  Arpt i lude is tO

dts_d,vis ion.  phase l00o/d;v is iôn.  showrna t6 dB sain at  t0 MHz and
à | |ar  phàse response /àborrr  450 trom I  ro to I rHz).  cenler of

Arat icule 
's 

0 dB and 0o phase reference.

Ampl i f ier  vol tage cain-This openroop, v ideo ampt i f ier  can be an_
alyzed for Cain,  bândwidth,  and distodion (phase shi f t )  whi le sr j l t  jn
the brêadboard stêge with the passive vottage probes. cain is 50 dB
at low'requencies,  dropp.rg down ro dbout ?7 dB ai  50 NIHr.  AmDti .
rude is l0 dB'div isonr phdse I00ô.djv is ion.  phase chJt is quire t ,nèd.

above 2A MHz.


