
Model 561,10 MHz to 40 GHz 

561 Sdar  Network Analyzer Mightlghtr 
- 

Automatic Measurements and Hard Copy Output 
Without a ControZler 

s Accurate Coaxial Measurements from 10 MHz to 
40 GHz 
Nine Stored Selups to Eliminate Set-Up Time 

* Cursors, Markers, and Limit Lines to improve 
Productivity 

* Complete, Annotated, Step8y-Step 
Normalization and Measurement Procedures 
Four Measurement Channels 

I. Lowest Cast Network Analyzer 

Automated Msrrunment System 
With the additlm of a swwp generator, the 567 becomes an 

automated transmisslon, re!uan /ass {SWR), and power 
measurement system. -rating over the 10 MHz to 40 GHz 
range from a single coax181 test port, the system provides fully 
anmated displays of test data and measurement parameters. 

Under inrernal microprwessor control (no external control- 
ler required), the 561 normalizes and simultaneoudy displays 
any hvo inputs on channels A, 0, R l  , and R2. The same lnpwts 
can be displayed as ratios NR1 ,  NR2, BIR1, or B/R2. Tne 
dymrn~c range for each channel is 71 dB (-55 dBm lo +16 dBrn). 
Typically, the noise floor is less than -62 dBm, providing a 
greater than 76 dB dynamic nnge in almost all applications. 

Nonrltzation and MslrursM 
[n a typical 561 test selup, the test device is Emerted be- 

ween the SWR Autotester and the detector. Detected signals 
from the SWR Autotester vary in proportion to the reflections, 
while Ihe detector oulput varies In proportion ta transmiss~on loss 
or gain. The detector can be used lo measure p w e r  in dBm. 

Durlng normalization. procedural guidance is aulomat'leally 
prwlded for transmission and return loss measurements, For 
return less tests, a O dB reference is es!ab!iiskad by connecting 
an open and t'len a short 10 the SWR Autotester test port. Tne 
normalization data are taken independent of smsit~vity settines 
at 2001 pointswith 0.002 dB resolution and 5wed  in memory for 
correction of test data or lor recall, Furthermore, an argcrithm in- 
terpolatea between data points fo hold ~nterpolatd t ~ s t  data ac- 
wracy t~ within M.l dB. Therefore, once the 561 has been 
normalized across a user-selected frequency range, measure. 

ments can be made over any p ~ h n  of the range without renar- 
malization. Set-up time is virtually eliminated by storing 
-parametersfor up to-nine teslse!ups,-- -- 

Durrng measurements, data are taken a1 101, 201. or 401 
poinb (user selected) with 0.005 dB vertical resclutlon zln botn 
channels. Typically, test data are updated every 100 ms, allow- 
ing "real tim6"adjustment of the lest device. Apermanent record 
of the test data--w~lh Or w\thout the test, market, or stored setup 
parameterti~s rr,ade automatieally on an HP 7440A, 7470A, or 
7475A plomr or on mow dot-matrix prinlers, including the Epson 
FX and the oplional 2225C Ink Jet Printer. Since the 561 r e  
quires only about 10 seconds lor print formatting, a new test can 
be conducled while the previously taken data are being prinled 
out. 

The 561 is equally effectiw in waveguide reflectometw 
setups where ratio maasurements may be prelened, The 560- 
IDEX, -7 Adapter Cabtes provide the interface between the in- 
strument and waveguide detectors. 

Currora, Markem, mnd LlmR Unam 
The 561 has the mos! exlensive set of cursor tcmdions 

available on a scalar network analyzer: 
Maln Curs~r: Posizicm of the cursor is oonlinuously variable with 
the tuning knob. Ttrs freauency and amplhde of the test data at 
the cursor on bDlh traces are digitally dlsplay6d. 
Cumor Della: The difference in ampbtde and frquency be* 
tween the reference cursor and the Main Cursar poaitlon6 on the 
lest dab are displayed for both traces. fa establish a naw 
reference, the positlon of the two cursors can kt r e v e ~ e d  'by 
making a menu selectlan. 
Cursor MlrdMnx: The 561 automatieally moves the cursor to 
tne rn~nimum or maKrmum value of test data on eithar trace end 
d~splays the value in dB or d8m. 
Cursor "X" dB: The cursor auiomatically moves tn the 
arnpl~tude on elther trace where the test data is equal to the 
entered value of "X" dB or dBm. 
Cursor "X" Bsndwldth: Cursors are automaticatly displayed 
above and below the cutsor at the frequencies where the test 
data are equal lo the entered value 'X" dB. The frequencies of 
the low and high cursnrs and Ihe b a r n t h  btween them are 
displayed. 
Cursor Nswt Mmrker: The cursor automatically mow36 to the 
next highest frequency marker. 
Cursor Actlws Markar: Ths cumr auiomaiically mwes to the 
trequency o? Ihe active market. 



These cursor functians are in ad&ion to the eight markers 
available when the Wihron 66006 Sweep Generator is used as 
the system signal source. Through a dedicated GPIB link, the 
561 communicates with the slgnal source and displays an idan- 
like? for each marqer, as welt as the frequency and amplitude of 
fie active marker, 

To spaed the interpretation of data. mmex limit lines can 
be m t e r d  through the front panel or the GPlB interface. Limit 
lines can have up to nine segments which slope or step with fre- 
quency. 

Averaging and Smoathfng 
When characteristics of the test device vary rap~dly with fre- 

qlrency at very low signal :evels. the trace can be smoothed by 
averaging andlor smoothing. The Smoothing control has three 
selections: Off, Mln, and M a .  To maintain the a m r a c y  of the 
measurement data, smoothing is perfomed by reducing 
bandwidth, rath6r:han by averaging adjacent data points in ordar 
to preserve measurement detail. 

When averaging is selected, 2 to 256 sucassivs traces csn 
be averaged to smooth the trace display. As variws comblna- 
tions of smoothing and averaging are selected, the trace update 
time is automatically adjusted. 

Meantarernant Accuracy 
The return-loss accuracy of the 581 is largely attributaMe to 

the h!gh directivity of the Wiltron SWR Autobsters. For example, 
the 55&47A5&1 with its QPC-7 test port connear has a dirge- 
tivliy of better than 40 dB from 10 MHz to 18 GHr. On :he %& 
98K50, the dlmctivity exceeds 35 dB uo to t 0 GHr. 32 dB up to 
25.5 GHz, and 30 dB ue to 40 GHz. The same unit has a test 
porl malch of better than 23 dB up to 26.5 GHz and 15  dB up ta 
40 GHz. To avoid the use of error-producing adapters, SWR 
Autotesters are available with either male or female &st ports in 
Type N. WSMA, or K Coenectors, all with high directivity. When 
the G P G 7  test port rs selecled. the lowest relhction adapters 
obtainable are offered in Type N and WSMA, which is aptirnized 
tor testing SMA devices. 

The accuracy 01 a transmission loss, gain, or power 
measurement is affected by mflsctions from the test poit. the 
dew= under test, and thb detector. These errors are minimized 
by the very low rsflmtions from the Wiltron SWR Autotesters and 
detectors. 

Z e m - b i d  Schottky dldes are usad In all detectors to 
minimize driR and cir& It complexity. Except tor the 56&7#50, 
diode modules are fiela-replaceable, eliminating the experw 
and inc~venience of return~ng the detectors to a service cunter 
far repair. 

The acwracy of lhe 561 is high also because moduletian of 
the input signal 1s not require$. The need lor modutabon ls 
avoided by using =It-balancing amplilrers, which are stable at 
low signal levels. As a resul:, errors from modrrlalion asymmetry 
and modulation-sensitive test devices are nonexistent. Without 
the insertion :oss of a modulator, measuremen Is can be made at 
higher input levels, ncPsasing the measurement dynamic range. 

Recommended Signal Sourms 
There are many adventages In sebctkrg the Wltron 6600B 

Sweep G~nerator as the 561 signal source. One advantage is 
the power sweep. In this mode, the output power is swept over 
a 15 dB range, enhancing gain compression measurements. In 
the alternate sweep mode, the 561 can djsplay frequency 
rssponse over different frequency ranges andlor power levels. 

Another advantage of bsing a Wlltran signal sautce is that 
the 66003 uses funaamental oscillators from 2 to 26.5 GHz, 
avoiding the serious errors introducsd by h e  subharmonics of 
frequency mr~ltipliers. 

Stored Teat Sstupa 
Set-up time is reduced substantially by storing up to nine 

twnt-aanel setups. four of which include Ihar own calloratiwi 
data. A unique preview feature allows stored setup parameters 
la be rewewed before recalling or staring a new setup In the 
memory location. The stored data are backed by m battery with 
an estimated 10-year Ye. 

GPIB CompatlblHty 
An IEEE48B (GPIB) interface is standard, provld~ng remote 

control of all front-panel functions ~xcspt  p w e r  enloff and CAT 
intensty. A high speed data transfer can be used to transfer 
measurement data to the host computer. Thiscapabil~ty is esge- 
cially useful in manufacturing environments where archiving of 
data is required. 



Model 561 
S~acl f  lcat Ions 

MEASUREMEHTS 
Wsurambnt Mbd88: Measu.es and displays in dB s ~ p l  
transmission and rslurn (05s characrsrtstics. Power is a~splayed in 
dBm. Conplete measurement para-neters for ad modes are displayed. 
Fmquaney Rangm 10 MHz to 40 Gdr  in cow using W~ltran 560 
Ssries O.eZectors and SWR Autolesters Measurements can be made 
a1 hrgher trequencias mth user-sup2lied waveguide detectors a id 
Wlltron 560-1 0BX or 56D-10BX-1 Adaater Cables. 
Input.: Four inputs. A, 8, R1, and RZ accept detmitclea outputs fmm 
Wlltron 560 Sews Delectons and SWR Autotesters. 
Dynamlc Range: 71 dB (-55 dBm to r l 6  dBM) on all crann's. 
usable to 4 0  dBm. Noise t l o ~ r  is typically less than 4 2  dBm. 
Dmts Corrsctlon: Svste-n rsslduals, lncludlna the averape of aDen 
and short reflection& are stored during norrr$iration lor iu:omkc 
subtraction *rom test dala. 
Nonnellx~tlon: Duing the malrzatiwr sequence. 2G01 poin:5 for 
each trace are stored with 0.002 dB teso'ut~on over any user-selected 
frequency range. Normaliation oata are automatically interpolated for 
ranges less than the or,gina' normallfed range. 
SlvafRacall: Nine sets ol front-panel setllngs can be stored iw later 
recall. All stored eata can be prevmawsd 3n !ha CRT or pcnter o~tp;rt 
prlor to se sclion. Four ol the sefupr iml~de their own calibration dala 

DtSPPAY 
C)wtnnslc TWO channels am used to celecl and simultanfwusly 
display any twn Inpus lrm A. B, Rf,  or R2. The same inputs can be 
dlsplayad as ratios d NR1,  MR2, BtR1. or WR2. 
Abmmte S w p :  Displays alternate sweeps bemeen the current 
front-panel setup and any o' nlne sfored setups. 
Gretkulo: Ten v~rticel divisions. Horizontal div~sions are set aulornai'i 
calty In frwmncy increments at a 6.2.5, sqsence. Graticute OnOP 
control :urns all gralicule llnes off, Tdi ma&$ remain on axis to indi- 
cate graticJa podtlon. 
D1mpI.y Rmdutlm: 

Hoalzontll: 101,201, or 401 points over selected frequency range. 
YsrZic8l: 0.005 dB 

Umll Llmr: Two hwrizomtal lines or eomple~ lima I l m  with, up to 
nine segments can be set for each Iraoe, By 6wllching of! the 
standard oraticu.e. a custom gralicule can be constructed wim the llmft 
llres and frequemy m r h r s .  Comp'e~ llrn~t h a s  can be enterm 
through the rront psnel or GPlB nterface. 
Scallno: 

Rsrolfltlon: 0.7 & ? o m  per division In 3.7 dB steps with 
~ndependent m t m l  for each channel 
O n ~ t  Range: -99 dB lo +9Q dB in 0.7 dB steps. 
Auiosule: Automatically selects off set and resolution to pmvide 
cptrmum display ol tesl data. 

Tram Updam Tim: Typically less than 100 ms, va ying mth 
f equency range and th averapiw and smoahinp ssflmgs. 
&nodhlng: m, Minimum, arld Maximum selections use andw 
techniques to leeuca norse orl b- lmvel  traces. Trace uwate time Is 
aularnatically adjusted tor any combination d avaraglng and 
smoothrng. 
Avsngtng:-2,4,8,16,32,64,t 28,or256.s-xxessive.tmce5.can be- 
averaged to smooth the f am dlspby. 
CRT Intensity: Cmtinwusly adjustabk fmm oP to high!. 

MARKERS AND CURWR 
Ma- Mepleyb up ro eight nurneriwly identilied makers 
~erterated by the 6&68006 Sweep Generator. When a marker is 
ssleaed as 'Active," tke cursor can be moved directly to the marker. 
The cursor can also b moved s6qumtrally tnrcrugh markers until the 
desired mark&: 16 reached. 
Mmln Cumor: Contnuoualy vanabla with tha tunng knob. Tha 
frequency and arnplltude of test data a! the Eursor on both traces are 
d~l ta l ly  displayed. 

Cum? Displays d.fferenees ihdB and freuusncy btween the 
relsrenea CJrsor and the Main Cursor 01 h l h  traces. A menu 
selection rBV0r68S the p s ~ t ~ o n  of the reference- cursor and t'le 
Main Cursor. 
C u m r  Mln/Max: Awmat~caUy moves the cursor to the mhlrnurn or 
maximum value of test data on eitner trace. 
Curror " X  dB: Automat~cally moves cursor on aither face to an 
amplllude lha! is equal to :he entered value of "X' dB or dm. 
Currar "X" Bandwidth: Auio.na:icaliy displays cursors lo :hr dght 
and leii ot the cursor at the fmqumaes where the lest data are equal 
to tqe entered value ot 'X' dB. TI* Irequenc~es d the low and high 
curso* and the bandwicrh bemben tPem are displayed. 
Cursor k x l  Ckrkmr: Moves clrrscr to next  h ghasi Iraquency marker. 
Cunw Actlw Marker: Moves curso: lo the frequency pf the aetlve 
mame'. 

SIGNAL SOWACE 
Aaeommbndsd Slgnrl8wrrm: The Wijtron 6W0 Sweep 
Gsneralors are directly wrnpat~ble wuth the 561. A dedicated GPIB 
system ~nterface supplies trequency annotation on tho 561 display. 
Compntlbltlty: lha 561 is compatible with any signal Source that 
meets the follwing rquimments: 

Horizontal Ramp: P rw id~s  a OY to +tOV norn~nal ramp signat. r12V 
maxjmurn. 
Blanking Signal: Provides +5V during retrace ~ n d  b n ~ l t c n i n ~ .  
Dwell Signal: A w p t  YTL-low s gnarl0 rhverl sweap tamp. 

ACCURACY 
Ch8nn.l Aeewmcy (25'C): 

TmmrmLon Lorm or Cab Accuracy: Uncertainties f r ~ m  frequency - 
respnse oil &mwrfent$ areautcmaticaiy subtraeWd from lest data 
during the ~mat izal ior :  procedure. Overall accuracy is then: 

Trnnamlmlon C h n  nd Clllunrtch 
Lomsor Galn = Accumcy ' Un-rtmlnty' 

E t l ~ d l ~ ~ l ~ l g m n K n .  !mlwol, SWRAulmarmraMor(.nw rnmlchwnb. 
T R ~  RIITTYE? ynemm Is mmrnu.3 Qy Wan* snmplbruly ~ n *  

6 r M w l a d l c a  o thr  -w. n w u p  p m m l w  LM) 6WR A u p o r w  
1 






