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Company Overview 

You Benefit From WiRron's Focused Asaroach 

-- - More Than 30 Years of Dedication 

For more than 30 years, Wiltron has dedicated itself to researclr, design, and 
manufacture of the finest, most advanced microwave test and measurement 
instrumentation available. Users worldwide, in R&D labs, calibration labs, 
manufacturing areas, maintenance areas and universities benefit from Wiltron's focus 
on microwave test equipment products. WiItron continues to be successfuI by 
answering the current needs of the microwave industry with state of the art solutions. 

Continuous Innovation 

Many of the features and capability that you have come to expect: of todays microwave 
test instnumentation were Wiltron "firsts", and were often available many years ahead 
of our competition- We are proud of our leade~shtp position and we commit to 
continuing this tradition of being first with even more advanced products. 

Wil fron'a first fnndmnrk zvns n yknse-~ncas~tring Mic~owav~ Network A n a l y ~ r  
in  1962 

infrodlrced firsf solid s fnfc  Suvep Grnrrnfor ulitlt lnfcrnnl leveli71,g in 1966 

m F i r s f  10 MHz lo 18.5 GHz solid stnte rnicror~innc sweep gencrntor in 1975 

In nlid-70s Wilfro~r ilfcr~nsed fhe Su~erp Generafnr r n q y  to 40 GHz 
nltd zaus first f o  ~ r l d  GPIB pro~~mtinznhilify 

m 111 1983, W i l t r o ~ ~  introduced Hhr firsf SMA compatible corrxjnl conn~ctor, 
the K-Col~ncctor rvith 40 GHz capbilify nlnng u)ith o complete 10 MHz to 40 GHz 
Neta~ork A~rnlyzer S!ystem 

m hi 1987, thefirst 40 GNz Vccfor Nstawrk Avn?yzer, tire Wiltrot; 360 pio~~pered mnmy 
rnldehy ~rccptcC1 ~ C I I J R I T C ~ S ,  inrlt4ding color displny, MS-DOS disk d r i w ,  {fist synthesized 
su7~~!7, R I I ~  si~nalf~~ieorrs displmy of a l l 4  S-~nrntneters 

I 
111 1989, Wi'ilfron i~?trodlrced Ihc firsf cnnxinl cot~llector with 60 GHz cnpbility. The Wiltron 4 
V-con~~ector i:: ~ i 4 p p r f e d  fix 360 Series of Vector Nehnrk  Almlyzen 1 

I '  I 



Company Overview 

Wiltron Takes Unusual Care to Assure Your Success 

You g& unsurpassed quality and reliability with WiItron products. 

Wiltran designs and manufactures the microwave components critical to the 
performance and reliability you expect. We offer 2 year warranty on all microwave 
YIG oscillator components to both protect you and to demonstrate our confidence in 
our reliability. 

Wilhen machine shops produce most major assemblies and all precision 
hardware ii~cluding our leading edge 60 GHz connector products and instruments. 

Serviceability is designed into our products to minimize down kme. For example our 
6700B family of microwave synthesizers has only 5 potentiometer adjustments. 

You Get Total Customer Support 

We have equipped, stocked, and staffed service centers around the world to keep 
vour down time to a minimum. Exchange assemblies are available for most 
instn~ments to minimize repair costs. Most of our instruments have built-in 
diagnostics to give you confidence in your results and to I~elp locate probIems. Our 
service centers utilize the latest computer aided repair methods. 

Stability from Wiltronk Microwave Focus and International Presence 

Since 1960, Wiltron has grown at an average rate of 30% per year. Wiltran's 
internationa1 customer base assures continued growth. WiItron has manufacturing 
sites in Morgan Hill, California and Stevenage, England. Wiltron was acquired in 
1990 by Anritsu Corporation, one of Japan's leading manufacturers of complimentary 
RF, microwave and optical test equipment. h r i t s u  Corporation has over $700 million 
in worldwide sales. WiItron wiIl remain a separate entity dedicated as it has always 
been to the microwave indusby. Where possible, the two companies hope to combine 
capabilities to offer advanced microwave products. 

Wiltran Continues to Invest in Excellence 

More than 15%, of every saIes dollar is invested into new designs to assure our 
leadership position. Our design and manufacturing facilities are divided up into 
small-company "teams" with a product focus to promote a creative environment and 
to reduce time for new products to appear. Wiltron believes in the protege system 
(experienced training novices) to quickly get new employees producing and to 
improve morale and reduce turnover. 
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Wiltvon Application Notes and Data Sheets 
Usr the rrply card in the back of this ca tdog to order your f ree  l i f~mtttre.  

Application Notes -4 - 

L JA NL - Data Sheets 
-. -- 

v 
Vector Network Analyzers Vector Network Analyzers 

................. FInt  T ~ s f  Port Poaler Correction AN360B-I 
h 12-page application note dctarls a highly accurate, automated 
prnccdurc fur "flaltenitig" power at all measured frequencies 
using tIir36UB VNA and an external power metcr. 

On- Wnfcr Mrnsurcfnrnts Sn 62.5CHz. ............ AN360B-2 
A 12-pass applicaitinn notc details haw the WiItron 360B is used 
to make accurate and high speed on-wafcr measurelnt.nts in R&D 
and pi-nduction environmcrlls. 

A 4-page application note describes a unique approacli to 
waveguide rneasur~nicnts using tlic Wiltrnn 360 VNA. 

A lb-page data sl7er.t dmcribcs the pvwcr and benefits of 
Wiltron's Tirnc Domaill Option for the 3hO VNA. Lnwpass, 
balldpass ailcl phasor inipulsc processing are  described. 

Micros t r ip  Mcasttwmcnls ........................ .AN360-7 
An 8-pagc applicatic>n notc describe.; how the Wiltron 360 VNA 
arfdrc~scs niicrnstrip ineasurcincnts. Calibration, dispersion 
compcnsabiol~ and fix hrring and disc-ussd. 

Prpyrmrrnring the 360 I l s iq  Microsoft C .......... .AN360-8 
A 4-pagc application ilcrte details program development using 
Micrusnft C to control tIlc 3hR YNA. R sample program is 
~ l~c luded .  

Pr~~yrnrnlnirr~ tlre 360 Using H P  Basic .............. AN360-9 
A +pap, applica tirrn i ~ o t c  dctails program developnlcn t using HI' 
Basic to cwnttnl the 3M VNA.  A s~iample prrlgmnl ts included. 

A~ltenrm Measrrrc~scrtts ......................... .AN360-10 
An 8-page application nntr details tlie cliaracteriration o l  various 
nntcnila setups. Near fieId and  far field lccliniques art= discussed. 

Mct~srrring Freqrttwc!y C o n v e r s i o ~ ~  Dez~ices ......... .AN360-11 
A 1 h-page npplica tion l~otc shows how Wil tron's Dual Source 
Control capabrlitv for thr 360 VNA ~ddresses the charact~rization 
of Rcqueilcy conversion devices. 

Prorn~~rrt t ing the 3fiOPS20A for 
P~tEsrrl M ~ n s i r w ~ t i ~ r r f s  us in^ Microsoff C ........ .AN360-12 

A11 8-page applica t ~ o n  notc to aid the clcvclopn~ent of controlIer 
~ n f ~ w n r r  for the Wiltron Mtxlel 360PS20A Pulsc/CW VNA, h 
samplc Microsoft C program is included. 

Scalar Network Analyzers 
Testing Micrni.r~nvc Ampl i f i~rs  .................. AN5400A-1 
An 8-pagc nppIication notc shows a h s t  way to thoroughly 
characterize anlplificrs from 10 MHz to 2h.5 G1-lz. 

Tcsf irr ,~ M ~ C Y D ? U ~ V C  M i x ~ r s  ..................... AN5400A-2 
An S-page applicat~oir note shows a fast way to thoroughly 
cliaracteri7c mixers from 1 0  MHz to 7-0.5 Ct-lz. 

Modr136DB VNA Conxinl S!ystems.. .............. DS360B-1 
A 12-page data sheet describes the ncw productivity feahlrfs of 
ths  36CIO VNA. Trace overlov, flexible calibration, Automated Hat 
Test I'ort I'owcr Correction and more. 

Modd 2300-31A Mataiflls Mcasrrrmnenf Packngr ..... .DS360-5 
A 4-page data shect describes this software package and its 
ability to analyze complcx perrnitivity and permeability at 
niicmwavu frm~~iencics in co~~junction with the Wiltron 360R 
VNh.  

Millimeter- W ~ U P  S?~strms ........................ D 5560-7 
An 8-page data shcct describes the ~mmatchcd dynamic range, 
cxceptiunnl stability and flexible confiq~ration of the Wil tron 3611 
millimeter-wave V N A .  

An 8-page idaln slitrct describes the unsurpassed pulsed RF plus 
full pcrforrnal~cu CW rneaasurcmcnt capabfli ty built into the 
360FS20h. 

An 8-page dnta sheet  dctails how easily you can measure 
S-parameters nnrl mismatch-converted noise figurcs of low noise 
deviccs, receivers and more - from 2 to 20 GFIz. 

Scalar Network Analyzers 
5400A Scries Scalar M ~ n s ~ r r e ~ n r m f  Sttst~ms ....... .DS%QOA-2 
A 2R-page data sheet sl~ows how this easy-to-use scalar analyzer 
allows users unbmiliar with n-iicrowave measurements to run 
complex tests from 1 MHz to 2G.5CHz. 

2300-1214 Distntfc~-to-Fnrt If S o f i u n ~ e  ............. DSDTF-1 
A 2-pgc dnta sheet descr ihs  software that locatcs mismatches to 
within U.1 'i> o f  the total distance and displavs return loss 
anlpliturle for a single mismatch ta an  accuracy o f  2 2.5 dB 

SynthesizerslSignal Generators 
6700B Series S' ICICP~ Frcgne~~cy S!ynfl?~sizers ....... DS6700B-1 
h 16-pngc data shcct clescrihes the performance, versatility and 
features of Wil tron's family of Iligh-pcrtomai~cc synthesizers. 

Srogrn~nfnirig f h ~  SPBOA sfyst~rn 
Using Microsofl QtrickRASIC ................ AN5400A-3 

A n  8-pge  application 11ote provides a u5cfirl and easily-adaptable 
runii~plc psogram for automa ti iig the savt./recall hncticms of the 
Willron Model .WOI)A Scalar Mcasurerneilt Svstcnl using its GPIB 
intcrfnce 



The 3h0E builds upon a foundation of excepSional 
measurement acctlracv, capability, and ease-of-use in hoduccd 
in tlre ori~ii lal  360 Vector Network Xnalvzer. FIat Test Port 
Power, S-parameter overlay cnpab~litv and morc flexible 
calibration ~nodcs provide powcrful bcncfits in many vector 
ineasuremcnt. apylicatinns. 

Vector Network Analyzer - Overview 

See Page 14 

I 

The 3hOPSZnA PulseJCW Vector R'etwork Analvfer system 
coinhincs (~111-perlormance CW mcasurcmm ts ~ v l l l i  tI~c most 
pc>~vcrful pulsed RI: mcasurcmcnt capability nvatlablc toiirly 
I'z~lse ~rofrling, the rneasuremvnt of rnaglii t r~dc and phasu 
across thu pulsu, 1s po5sible with protilc windows as narrcw 
as 20 11s. 

See Page 42 

-- - 

The Wiltron millimeter-wave svstem extends the exceptional I 
I 

performance of tllc 3hOR VNA family to 1 I 0  GHz. TEvs systcm 
i s  based upon the 36393 Millimttcr-Wavc Tcst Sct and 
3640B/41 k3 Series Mndt~lr(sl. Trans~ni~ssioll/Rcflectim and 

1 
I 

Transmission-Only modules a rc  availnbIe in four 
millimeter-wave bands: Q (33 to 50 GHz), U (40 to h@ GHz), V 
(50 to 75 GHz), and W 175 to 110 GHY).  

See Page 16 I 



Vector Network Analyzers 
General Information 

The 3hOB supports scveral clot matrix ai-td laser p r i ~ ~ t ~ r s  its 
well as full-color plotters for eithcr tabuIar or graphical 
I~ardcopy cn~lput. A n  extensivc sct of GPlD commands ~ n a b l c  
autornaticm of all 3finB functir)ns hy nn evternal ron~putt.r/ 
controller. 

Vector Network Analysis 
k Vector Network Analvzer (VNA} measurcs the complex 

triinsmlssion and reflection characteristics of microwave 
device5 as a function of frequency. It does so 1~y comparing 
the sig~ral incident to the device with the signal transmi ttcd 
through or reflected from the device. 

A scattering matrix that describes the device is derived by 
ratioing these signals. The four coefficients contained in this 
matrix are called scattering or "5" pnrameters. Each 
Spararneter is a complex quantity lco~~sisting of magnittrde 
and phase mforrnation) representing the detlice's input 
refl ectinn (51 11, forward transmission (5211, output rdIection 
(5221, and reverse transmission (S12). 

The 3608 Vector Network Analyer 
The Wiltron 360B YNA system is composed of three main 

elementq: a microwave signal source, a signal routing and 
receiving unit, and a signal processing and data display unit. 
Wiltron provides several ii~strument choices for each of these 
elements in order to satisfy the vast majority of VNA 
applications. 

Network Analyzer. The Wiltron 360B Network AnaIyzer 
was dcsigned for general purpose applications. It operates 
will1 system software loaded from a 1.44 Mbyte M S - ~ 5 % '  
compatible front-panel disk dr~ve .  Since its introduction in 
1987, the system software has been adapted to meet the 
measurement needs of new applications sucli as waveguide, 
on-wafcr, antenna, radar cross section, and microstrip 
rneasurcments. 

Auta Reversing Test Sets, The Mudel .?hO(lA Serie.; test 
sets contain all tlie switching components rcqrrised to makp 
fc>rward and reverse mcasurcintlt~ts of trrl~lsniissinu and 
rcflertioii parameters. Wiltron's active dcvicc test sets includc 
hias tces for active device biasing and step atttxnuntors for 
setting tcst port rawer level. A11 exclusive third skcp 
attent1atr)r allows the direct measurcmcn! of active dcvices 
with u p  tr) 1 Wntt outpuf pclwcr. A surnrnary of thc tcst sets 
is shown in Table 2. St.vcr;ll connector typcs can bc 
accommodated incltrding the popular GI%-7, SMA, 3.5 mm, 
K ", and Y"' Coni~cctors. 

East r r r ~ ~ f  Accurate Signal Sources. The 3hflSS S~ries Signal 
Sources arc. rccnmmendcd for use with the 3hnR VNA. The 
3hffiS strurces arc. phase Iockcd by the 3hOB to provide 
unrnatclled frcrluc~~cy accuracy and step sweep spccrl. The 
outstanding frcqucncy accuracy is based on a11 in trrnal 
nvenized crystal reftv-ci~cc for nearly ~ v s u  frc.ql~cncv drift. 

Vector Error Correction. Measurement itifor~nation 
provided by thc ,7606 VNA i~~cludes  co~npensatir~ti for m a w  
error signaIs. Six error signnTs can be chnracterised during 
calibta t1011: transmission trequency response, rctlcction 
frequency response, sourcc m a t h ,  load match, directivity, 
and isolaticm. Each of thtsc six error signals can be measured 
in both the forward and rcvcrse dirt.ction, tlirls forming a 
12-term error nlorlel. The key Factors in  vector rncasilrcmcnt 
accuracy arc test set ciynamic range and caIibration kit 
accuracy. Wiltron offers unmatched performa~~cc i l l  both 
areas, 



Vector Network Analyzers 

I40 dB Dynamic Range Up to 20 GHz.  Whichever your K Connectors, and V Connectors. For microstrip 
raice of display, you will appreciate the 36073's exceptional measurements, calibration kits are offered in a wide range of 
~e iver  dynamic range: 140 dB up to 20 GHz (Model 3620A), substrate thicknesses. Waveguide calibration kits are also 
i3 LIB lip to 40 GHz (Model 3621A), and 116 dB up to 60 available for measurements in four millimeter-wave bands - 
Hz ( ~ d d e ~  3622A). At very low signal levels, test'data 
.curacy may be improved by using two different methods 
signal enhancement: averaging and video IF bandwidth 

duction. At all sip11 levels and at all measurement speeds, 
~ t o m a  tic 72-term vector error correction wit11 a synthesized 
icrowav~ test signal removes system residual errors to 
nduce accurate phase and magnitude measurements. You 
lake measurements with a new level of confidence. 

CaFibration Kits. Wiltron supports a wide variety of 
l ihratian methods to give accurate measurements in almost 
ry situation (see Table 1). For coaxial measurements, 
l l ikat ion kits are offered for SMA, 3.5 mm, GPC-7, Type N, 

able 1. Vector Network Analyzer Calibration Methods 

Q, U, V, and W. 

Time Domain Capabilities. The 3608 Option 2A High 
Speed Time (Distance) Domain measurement capability for 
the 360B VNA converts frequency domain data to time 
domain. Low pass or bandpass processing allows 
characterization of microwave circuit impedance 
discontinuities. Wiltron's proprietary phasor impulse 
processing allows an analysis of the type of impedance 
discontinuity (capacitive, inductive, etc.) using bandpass 
processing that is required for band-limited microwave 
circuits. 

Model C~mponents Provided Appflcatlon 
- . - 

, Traditional Open, Short, Thrvlins, 
Broadband Load or Sliding Load 

Trad~rlonal method used for general purpose measurements capability. Model of open frlnglng 
capacitance IS held In network analyzer memory Measured fringing capacitance coeffic~ents for a 
spec~fic open can be loaded vla the front panel d~sk drrve. 

Tradllronal Wlth Short. Offset Short. Thruline, Broadband 
Offset Short Load or Sliding Load 

Two Llne Lengths 
Plus Known Reflection (LRL) 

or 
One Line, One Match, and 
a Known Reflection {LRM)) 

or 
Concatenated Callbratlon with opt~onal 

Third Standard (LRLI LRLM. LRML. LRMM) 

Offset short is svbstitutd for open. Used for measurements, such as waveguide, where an open 
cannot be defined. Calibration bandwidth is limited. 

LRL used for measurements, such as microstrip, where opens and loads are diIficult to labncate. 
Two or three Ilne lengths and a short are common calibration standaros. TRL (through-reflect~on-line) 
and TSD (throvgh-short-delay) are subsets of LRL. Caltbratlon bandwtdth is limlted. The LRM 
callbrat~on 1s a variation of the LRL technique that uses a precision terminat~on rather than a second 
line length. A third opzlonat standard, either Ltne or Match, may be measured In order to extend the 
frequency range of the callbratlon. Thls extended callbration range rs achleved by maihernatlcally 
concatenating either two CRC. two LRM. or one CRL and one LRM calibratlon(s). 

fable 2. Vector Network Analyzer Test Set Summary 

W-band mm- Wave Modules 7 
V-band mrn-Wave Modules r - 

I 
. I U-band mm-Wave Modules 

1- Q-band mm- Wa we Modules 
-. --- 1 360MF2DA Noise Figure Measurement System 

7 - - 1 36LIPS2P.4 Pulse/C W Measurement System 
- 
- 

1 3612A Reversing and 3622A Active Device Tesi Sets 
I - 3621R Active Device Test Sets 
E 
- 

'G' rl Sets -- A . - - .. . - .  ,. .- - .  
-- - 1 3631A Frequency Converter 

7- - - -  - -1 3630A Frequency Converfer 
1 -  -r --- 

,111.04 .89 20 20.0 33.0 40.0 50.0 60.0 75.0 110 

1 st 
and 3621 

sing and ; 
Device Te: 



Vector Network Analuzer 
J 

Model 3608: Coaxial-10 MHz to 62.5 GHz; Waveguide--33 GHz to 11 0 GHz 

, -- - 
'$ w ; 

- - 
I 

I 

3608 Millimeter-Wave 
System Console 

3608 - _ _. - -  . . --- . - Model 360C3 System Console 
Model 360Cl 

360B Vector Network Analyzer Highlights 

" .  
Hicq1, Drrlish, 7.44 Mhyk M S - ~ 3 0 5 ~  Compntiblr  fro^ t- 
P n r l ~ l  Disk ~ r i z r t )  

coax to hO GH2 - reducing systems size and weight. 60 GHz 
correragt also significantlv increases the resol~~tion of time 
domain measurements, allowi~lg more accurate designs. 
Extensive OSL, offset short, and LRL/LRM cnli hrakion 
software with dispersion cornpcnsatioil let you accurately 
mcasurc your coaxial, microstrip waveguide, and on-wafer 
devices. 

Waveguide Measurements to 11 0 GHz 
Over the 33 to 11 0 GHz range, wavegnidc measurements 

can he made more easiIy and more accurntelv with Wiltron's 
f1111-reversing wav~grride test soltltion. Wiltron also offers you 
R cl~oice with economical One-Path Two-Port and 

Wiltson can tiuucs its tradition of responding to customer Reflection-Only rnrasurement configurations. The 3608 
ntxxls with tlic new 3hOD Vector Nehuork Analymr IVNA). VNA's exceptional dynamic range, clvcr a11 four mm-wave 
3hOR YNA builcls upon a strong fo~lndation of exceptional bands, allows you t o  measure dcvice~ w ~ t h  great~r precision 
muasurcm~nt acc~~racy, capability, and ease-of-use. Ncw and and cunfidence. Also, the high-speed time/distancc domain 
impmved features and capabilities provide powerful benefits capability allows compensation for waveguide dispersion. 
in any vector measnrement application. 

The 3bOB VNA is recognizecl as the leadcr for 
performance, accuracy, and versatility. WiI tron's modern 
approach makes i t  easy to upgrade or coilvert a 3hOB systenr 
to tlew capabiIity. Since its introduction in 1987, Wiltron has 
contrnued to expand its VNA famiIv of products to solve new . . 

rcqlrirements. Several innovative products are available to 
rxpand the selection of 36013 measurement solutions. 

A I'uIseJCW system offers unique 20 ns pulscd RF and 
CW Sparametcr measurement capability in one package. 
Noise Figurc measurement accuracy takes a step ahead with 
the 3h42A Noise Figure module and the addition ok thr 360B's 
vector error correction. The 3 h O E M  test set multiplexer 
allows the 3hOB to control multiple test sets and sources. 
Now, from one interface you can measure from 10 MI-Iz to 
11 t) GHz using both waveguide and coaxial tcst sets. 

Continuous Coaxial Coverage to 62.5 GHz 
The coaxial frequency coverage of the 3hOB Series is 

unrnntcl-tcd. Continuous coverage is available from 40 MHz to 
60 GHz (62.5 GHz with Test Set Option 5 ) .  Engineers in both 
commeroal and defense sectors can benefit from designing in 

Turn-Key System: Console or Cabinet 
Whether you choose your 360R system for production, 

R%D, rnetroIogy, service, field testing, or QA, tl~ere is a 
system consnlt. or system cabinet configuration to meet your 
exact needs. 

Coaxial svstems consist of the folIowing three units (an 
additional 6MOB Series syilthesizer is reguiscd for some 
specialized measurements): 

1 ) 360B Network Analyzer 
2 )  3h00A Series Test Set 
3) System Signal Source (Wiltron 36OSS,6hOOB, or 67008 Series) 

Wavepiide systems consist of five units: 

1) 3608 Network Analyzer 
2)  36393 Millimeter-Wavr Test S t  
3) 3640B Series Transmission /Refl ection Module(s) 

or 
3641 B Series Transmission Module 

41 36nSS47 Systen~ Source (or equivalent 6700B Series) 
55 67298 Microwave Synthesizes 
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Vector Network Analyzer 

F'IIN : '~rl~opndenl (ifsplay rh,?nnels /el yo(! IRI~I I!ic d3tJ ,prCSCfll~lIrO~l fur yuur 
measu:emenl applfcatrof~. 

Four-Channel Display on Large Color Screen 
The 360B displays four channels simultaneously in any 

combination of Srnitli chart, rectilinear, or polar coordinates - 
and En frequency or time domain. Adding to the convenience, 
al l  displays are in four colors. Wit11 color, markers and Iirnit 
11nes are easily distinguished from the test data and graticule 
grid. The ease with which data are viewed and interpreted is 
incomparable. 
Data Trace Overlay 

D~vice evaluation and comparison is now easier than ever 
before with the new trace overlay capability. Superimpose an 
amplifier's gain data trace onto its input match data trace on 
a single graph. Overlaid data is displayed in yellow wl-tiIe the 
primary channel's data is shown in red. Vertical graticule 
'me5 have been added to all rectilinear graphs for enhanced 
Iata interpmtation. 
few f r o i t  Panel 

A molded bezel exposes the 3608's coIor YGA display for 
improved brightness and clarity. Test data is now easier to 
read and interpret. Rubberized front panel buttons improve 
reliability and tactile feedback. Tinted keycaps distinguish 
frquenctly used funchons. 
Microstrip and Coplanar Waveguide 
Measurements . A ~ N  

By combining the 3603 wid1 a WiItron 3680 Series Universal 
Tcst Fixture, you can measure microstrip and coplanar 
waveguide devices, on-substrate. Wiltron provides the complete 
measurement solution, with a wide selection of VNAs, test 
fixtures, onsubstm te caIibm tion kits, and acccssoris. Three models 
of test fixtures are available covering dc b 20 GI+, 41) G W  and 
hO GM, respectively. See page 102 for more in forma tion. 
Measurement Stability 

Accurate measurements depend on a VNA's abiIity to 
naintain its calibrated state. Over time, significant factors 
uch as temperature change, cable flexure, and frequency drift 
ontribute to random measurement errors. The 360B VNA 
ounters these effects with temperature-stable components, 
ninimized cablin~, fewer interconnections, and a unique 

V 1  
Flat lest port power aorrect6on provrdes constant ~npui  power for aclfve 
dence testing. 

' Z  

Flat Test Port Power Correction ' A N '  - .- 
For device measurements requiring constant input power 

levds, the ,NIB offers a~~tomated Flat Test Port I'owcr Correction. 
Using an ext~mal p w e r  rnekr, test port power measurements 
are made at each frequeny, or to save time, inkrplnted betwm 
us~~-defined frquen4es. The mrreaion data is then fed back to 5 
the signal source's 1mel Imp te prnvide a constant b t  port m 

V) 

power. Flat Test Pvrt Power Correction capability is compatible 
with Wiltmn signal sources - .WSS, m B ,  and 67(NJT3 %rim. 

High-Speed Time (Distance) Domain 
Measurements 4 A*N T 

When identif~cation of discontinuities within a test device [ , 
. . 

is required or the distance to an impedance disconti~~uity 
must be measured, the 360B's Option 2A, High Speed Time 
(Distance) Domain measurement capability is the-solution. 
This option adds a near real-time display of any S-parameter 
as a function of time or distance from the reference plane, as 
well as a display of frequency domain daka by I 
a gate in the time domain. L 

The time domain displays are fully mixable with other 
display modes. Using a four-channcl display, you can observe 
a normal frequency domain display on channel one, time 
domain response on channel two, time dnrnain with gate on 
channel three, and frequency domain with gate on channeI 
four. Wiltron's time domain digital signal promsing d w e a s ~  
the processing time for a 401-point FFT to less than 350 ms. 

II 

~hase-locking schYerne. With the 36OB VNA, your I 
jeasurernents are repeatable several days after calibration. The WiNron 3680 Series Unwersa! Test Fixlure measures micrastrip and CPW 

devices. 

15 



Vector Network Analyzer 
Model 360B 

The 360B also Features an exclusive "Phasor Impulse'' 
mode, which displays the absolute impedance characteristics 
of a discontinuity without the need for data a t  low RF 
frequencies.  or testing ampIifiers or  high-pass devices, where 
conv~ntional low-pass impulse response measuremelit wo111d 
be impossible, this feature is of special value. 
Precision Calibration Kits and Components 

Accurate operation of your 3608 system is ensured bv 
Wiltron precision calibration and verification kits. The kits 
include components for direct calibration and performance 
verification of measurements on SMA/3.5 mm, GPC-7, 
Type N, K Connector")nd V Conncctorm (1.85 mm) test 
devices. Wavcguid~ calibration kits are also available for four 
mm-wave bands: Q WIZ-221, U WR-19), V (WR-151, W (WR-10). 

Verification Kits 
In addition to calibration kits, Wiltron offers verification 

kits. The verification kit consists of components with 
characteristics that a r e  traceabie to NIST. This kit is usually 
kept in the metrology lnboratcy where it provides the most 
dependable means of checking system accuracy. 
Reversing Test Sets 

Reversing Test Sets make full Sparametcr measurements on 
passivc devirxs. Models 3610A, .%11A and 36E2A cover the 40 
MHz to 20 GHz, 40 MMx to 40 GHz, and 40 Mt-1~ to 60 CH? 
ranges, rrffpectiwly, with K Connector or V Connector ks t  ports. 
Active Device Test Sets 

Tlie A c t i v ~  Device Test Sets contain step attenuators and 
bias tees, required for active device testing. Models 3620A, 
3h21A, and 36221% cover the 40 MHz to 20 GHz, 40 MHx tc, 
411 GHz ranges, and 40 M H z  to 60 GMz respcctiveIy, with 
K Connector and V Connector test ports. 

Frequency Converter Test Sets 
Fnr testing mixers, multipliers, dividers-any frcqtrency 

translation d e v i c r t h e  360B has the 3fi30k and 3631A 
Frequency Converter test sets with 10 MHz to 40 GHz and 
10 MHz to 60 GHz coverage, respectively. These four-channel 
receivers can operate with two signal sources and the receiver 
signal, all at difkrent frequencies. With its internaI 70 dB step 
attenuator, the 3630A or 3h31A are aiso an excellent choice for 
antenna measuremcnts. 
Waveguide Test Sets to I I 0  GHz 

Measurements to 110 GHz are supported by the 36358 
Millimeter Test Set and 3640B and 3641 B Series Modules. The 
3h35B controls companion 3640B J41 I3 Series modules and 
supplies necessary DC, RF, and 1E sipaIs. 36405/41 R Series 
modules are available in four waveguide bands to cover the 
33 to 11 0 GHz range. The 364OB Series modules include a 

mm-wave wtlrce. A pair of 3h40B modules allows n~casurment 
of all four S-parameters on a two port rievicc withmit rcversal 
of the test dcvict.. A 36405 module combined wish a 36415 
rnoduIe allows for simultaneous ntcasurcrnent of 51 I (iilp~lt 
reflection) and 521 (forwasrf trmlsrnission) characteristics. 

Test Set Multiplexer 
The ncw 3AI)TSM Test Set Mrlltiplcxur allows thc usc of 

two test scts and two sources with a sillfile 3hOD Network 
Analyzer. From the Eront panel, an operator can select a 
different test set or sourcc. Sources or test scts mav be located 
up to 30 meters from thc 3hllR. The 3hOTSM brings a new 
levcI of versatility to thc 3608 familv. Systenls cair bc 
configured wit11 diff~ren t connector-tvpe test ports or even a 
cornbinatic)~~ of coaxial and waveguidr test ports. One tcst sct 
can bc located wit11 a probe station and anntller call bc 
located in the 360B cabinet. For production use, multiple. test 
sets can improvc productivity by allowing measurements on 
onc tcst set while another dcvicc i s  heing connected to tlie 
secrmd tmt set. 
Speed and Accuracy, Simultaneously 

Thu 3hOB VNA offers thc fastest step sweep availitblr: for 
real-time measuremenks of your devices. A 36055 Series 
Signal %urce is phnsr locked in less than 2ms to prtlvidc 
syntlies~zed frequency accuracy. OnIy khe Wil tron systcm 
maintains synthesizer accuracy at "rcnl timc" measurement 
speeds for enhanced throtsghpu t. 

Automatic Reference Delay 
Auto-Ref~rencc Delay automatically sets the correct 

electrical delay cornpensa tion. FurtI~ern~orc, the reference 
delay can be entered and displayed in distance, as well as in 
time, by entering the test dcvice's dielectric constant. 

High Density MS-DOS Disk Drive 
'The built-in 3.5-inch disk with 1.44 Mhytes of memory is 

standard on the 3608. Data files arc MSDOS"' formattcd for 
easy interfacing with 1BM and IBM-compatible computers 
and software. 

Broadband, Narrow-Band Tests-No Recalibration 
Thc 360B calibration is maintained as the number of data 

points i s  changed or a reduced frequency range is selected. 
Here is one more kature that improves productivity. 

Set-On Mode 
Thc 36t113 offers a "SetOY' m d c  making it possible to usc the 

3603 as a tuned receiver over the 10 M Hx to 60 GHz hequcncy 
range. The IF bandwidth is selcrtaMe between 10 kHz, 1 kHz, 
and 100 Hz. Tl'tis mode significantly increases the versatility 
of the 3608 in ATE appIicatinns that check for harmonics and 
spurious signals and for signals whose frequency is  known. 
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Vector Netwarlc Analvzer I 
:omplete Characterization of Test Devices 

I t  is ofken desired to observe the effect of adjusting one 
S-parameter on the other three. In gain and phase matching 
applicatioi~s, it is necessary to simultaneously view the input 
and output impedances. The 360B provides simvltaneous 

iewing of 4 characteristics, in color, on a Iarge screen. The 
olor i s  employed to simplify interpretation of simultaneouslv 
'isplayed data. 

Four Sparameters can be displayed simultaneously. In 
,ain and phase matching applications, you not only observe 
he effect of matching on input and output impedances, but 
In gain and phase as well. 

Solution to SMA Measurement Problems 
W~ltron is keenly aware of tlte handicap under whicli 

engineers using SMA cnnnectors have had to work. Since 
previous systems offered no SMA calibration or verification 

~ts,  error-correction cnuId not be applied accurately to 
orrect for the 3.5 mm-to-SMA interface mismatch. 
deasurement uncertainty was high. This problem persisted in 

q ike  of the widespread use of SMA devices. Tne WiItron 
3hOB has SMA Calibration Kits with which accurate, 12-term 
error-corrected test data can be taken on SMA test devices. 

Easy-to-Use, Flexible Calibration Procedure 
The 360B incorporates a more flexibI~ error-correction 

process that now better addresses on-wafer and other 
qingle-standard caIibration applications. Measure one 
standard at a time or two standards simultaneously. The 
ordering of reflection standards may be modified to suit a 
tarfetv of calibrations. Flle system reference lmpedance (20) 
may also be modified to other than 50 ohms. 

On the 3605, once the calibration has been completd, 
mmr-correction is automatically applied. Since a11 Wilkron test 
ets are auto-reversing, 12-term error correction is now 

.,lu,ays practical. Maximum accuracy is readily attained. The 
360B also rnaintaiils its calibration when the number of data 
points is changed or a reduced frequency range is selected. 

The 36UB offers three types of calibration: 

A standard calibration using an open circuit, short circuit, 
termination, and thru line. 

1 A waveeuide calibration us in^ two different offset short 
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Re!urn loss chararterrsltcs ltmcnrr~cled, cl K connerror olsure exccllunr u:ccfr~c,rl 
compatab~lrty wrth SMA and 3 5 mm connectors 

Dual Source Control 
Dual Source Control capability ilTlows the 36OB to 

independently control hYo sources and a rccciver dircctlv, I z 
B 

without the need for an external computer /ct~ntrolIer. Mixers, 
up/down convertess, and other devices requiring two-tone 
stimulus are easiIv tested wit11 the 3hOB, Dual Source Cnrltrol 
capability, and two of Wiltron's comptiblc sources. Antcnnas 
may be testcd on a far-ficld r a n ~ e  with one source remote I 
from thc 3603. Ally 3600 Series test set may be useci wit11 the 
Dual Sourcc Control. v1 

N-Discrete Frequencies Mode I g - 
Tr 
m To take the teditrm out o f  collectil~g da ta  at many specific 
Y, 

freq~encics, the 3hOB includes the "N Discrete Frequencies'' 
modc. You selcct from 2 to 501 discrete frequencies, arranged 
in any scqucncc. 

Unique Marker Sweep - 
Unique to tlie 3hOK is its capabilitl~ to sweep between any o 

kwo markers. You simply wlect the number of the markcrs z 
positioned a t  the desired start and stop fr~iluencies. Once the ; 
system is calibrated, you can select marker sweep limits I 3 m 
anywhere within the calibrated range without recalibra tion. 2 
Some measurements are a s  simple as viewing a broadband 
sweep, setting the markers to bracket the characteristics of 
interest, then initiating Ble data-taking process. 

" u 

circuits, a termination, and a thru line. 1 
3) An LRL/LRM calibration for microstrip and mixed C 

connector devices using three lengths of thru line lot a match 
B I =I 
a 

device) and a reflective device. m 
12 

Hands-Off Test Procedures j ;: 
Wiltrnn's 5-parameter test sets include automatic signal 

reversrng so that measurement of all parameters proceeds 
without interruption or Ioss of accuracy. In addition, the 
Active Device Test Sets have 70 dB level-set attenuators in 
both port lines with which the drive signal can be adjusted to 
Ihe proper test level. Furthermore, a step attenuator within 
tllc forward trai~srnission measurement path permits 
measurements on devices with an output power level of up to 
one Watt. Full S-parameter measurements on act~ve devices 
are now possible-even output match-while using a 
power-limiting pad on the output port of the test device. 

IntufltvP f ro~lt  &dr:el operahnn eases complex measurements. 
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Model 3608 
Measurement Applications 

Active and Passive Components 
Measure actwe and passive microwave components with 

real-time speed and phase-locked accuracy. The 360B displays 
all four Spararnekrs simultaneously or overlays two data traces 
onto a single graph. Flat test port power correction allows for 
easier gain compression and absolute power measurements. 
View the complete characterization of amplifiers, filters, 
switches, isolators, cables - whatever you are trsting. 

On-Wafer Devices 'A*N - 
Makc fully error-corrected measurements of your on-wafer 

devices to 62.5 GI+ with the WiItron 3608 VNA and a wafer 
probing station. Air dielectric test port couplers offer excellent 

T:?c 3506 VNA supports on-walpr rneasuremerrts to 62.5 GI-b 
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Overlay two data traces on a stngle dtsptay lor enhanced dev~ce coniparrson and 
svaluatron. 

uncorrected directivity and test port match over the entire 40 
MHz to 62.5 GHz frequency range. For best performance, 
every coaxial test set contains a11 necessary measurement 
components in a single, compact unit that can be easily 
located next to vour wafer probing station. Tlie 360B supports 
flexible OSL, LRL, and LRM calibration methods for optimal 
on-wafer accllracv. 

Time Domain Analysis 4 ~ * ~ ;  T 1 
With the addition of Option 2A, High Speed Time 

(Distance) Domain Measurement Capability, your system 
displays discrete discontinuities as a function of time or 
distance. Unwanted reflections can be removed in the 
frequency domain by windowing and gating. The software 
provicies four different windowing functions to reci~ice side 

I T 

lobes witl~outtt compromising resr)lution. The exclusive Pliasor 
Impulse mode enables youto measure the true ~ m p d a n c e  
characteristics of a discontinuity in a dispersive or 
band-limited media such as wavewide. 

Frequency Conversion Devices i~%-* - 
The Wilhon 3630A and 3631 A tYrcquency Converb T ~ s t  

Sets provide three simultaneous measurement channels for 
convenient measurement of multi-port devices. The 360B VNA's 
multiple source control capability allows separate controI of 
two soirrces and a receiver (test set) without an externa! 
controller. You can specify the Creqr~enry ranges and output 
powers of the sources and the frequency range and reference 
cl~annel of the receiver. Test mixers, ~nultipliers, diplexcrs, 
triplexers, and other frequency corlversion devices with ease. 

Fixtured Microstrip & Coplanar Waveguide 4rW - 
Tlie Wil tron 3680 Series U~~ivcrsal Test Firturcs (UTF) 

allow you to adapt your coaxial system to rneasurc virtually 
any niicrostrip or coplanar waveguirle device. Three versions 
of the UTF are available: the 3680-20 covers dc to 20 GHz, the 
3h8RK covers dc to 40 GHz, and the 3680V covers dc to 
60 GHz. 

: " I  I ,iv..:,.-, ,G,? : l I:,?,. 
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The Wllfroo 3680 Series Untversnr r'rsr F~xlurs 

T11e 3hOB VNA's ability t.o compensate for non-linear 
dispersion can dramaticalIy improve vector measurement 
accuracy. Wiltrc+~t also offers a complete l i n ~  of microsfrip 
calibration kits which include all the components necessary 
for OSL. LRL. and LRM calibration of the 3680 Series UTF. 

Antenna Pattern and RCS 4%. - 
The 3h3IEA and 3631A Frequency Converter Test Sets 

simpIify antenna pattern and radar cross-section 
measurements. In the "CW Draw" mode, a C W  measurement 
can be triggered at as many as 501 equal i~~tervals  to provide 

data plot as a Function of time or antenna position. 
Dual sourer control capability provides flexibility to use 

tl~er harmonic or funclamental mixing for optimizing 
3nsitivity and other measurement pammetess. Option 5, 
ecetver Mode Capability alIows you to loca tc the signal 
Iurce a great distance away from the 3hOR VNA and/or test 
:t as high lcvel reference and phase lock signals are not 
eeded. 

laterials Measurement 
Measure the compIex permittivity ( E r )  and permeability 

(PI) O F  electronic materials with Wiltron's Model 2300-1 1 A 

Materials Measurement Software Package. The unique 
reflection-onlv approach allows for easy sample prcpnratio~l 
and non-destructive measurement of high loss, high Erpr 
product materials. A room temperature calibration plane can 
be accuratelv extended into a temperature chamber for 
extreme ternperahre measurements. 

Harmonic Level Tests 
The 3600 VNA can bc configured to measurp the relative 

harrncn~ic level ni your test devices with the addition of 
Option 5, Rcccivcr Mode Capability. The 360B VNA" uniq t~e  
phase locking scheme allows i t  to operate as a tuned receiver 
by locking all of its local oscilIators to its internal crystal 
rcf~rence osciIlator. Option 5 ,  Receiver Modc CapabiEity 
significantly increases the versatility of tIlr 360B VNA in 
applications that clrcck for harmonics, intermodulation 
products, spurious signals, and signals of known frequency. v4 

z 
Waveguide Measurements with Adapters *AIN~~ P 

l i e  3hOB system ii~cIudes waveguide calibration and 
rneasvrtamcnt capability up  to 110 GI-Iz. Direct waveguide 
rneasuremcnts can be made using Wiltron V 
Connector-to-waveguide transitions and caIibra ting the 7 
system with two offset waveguide short circuits, a I 

termination, and a tIln1 connector, I i c  reference ddav v1 
0 indudes compensation for the waveguide dispersion. You / 

enter only thc wavepride cutoff freq~lency. rn 
V) 

Millimeter-Wave Capability I 

The 3hOC3 MilZin~eter-Wave System Console provides h11I - 
rneast~rtnileiif crwerage to 1 I0 GHx. The 360B Millimeter-Wave r- 
system contains tlie 363% Millimeter test set and coinpanion 
3MOB/41B Series Modules for simple and direct measurement I m 
of waveguide netwt~rks to 1 10 GHz in fuur waveguide bands 'I 2 
(Q, W, V, and W l~ands). 

Millimeter-wave capability may be added to existing 3h0 =I m 

systems with the addition of a 36353, appropriate 3640/3M1 2 V) 

Serics Modules, and a 6729B Microwave Synthesizer. 

Ch. . - n 7 I ' :  
RTL r) 

i-c nooo AN+ mm 
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4 0000 O H 1  
- 3 3  3 6 2  on 

6 0000 CI.7 
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fyptcal antenna radratron pattern shown m polar formar ustng Me 3608 VNA's 
W Draw capabrlrty 

The harmonrc response of your test devtces can be measured by Ihe 3608 VNA. 



Vector Network Analyzers 
Model 360B 
Measurement Applications mixed media inter-connects, can be accommodated. For 

example, a test device with a waveguide input and a coplanar 

Diplexers and Triplexers 
With three simultaneous measurement channeIs the 3hDB 

can q~~ick ly  characterize multi-port devices. The 3630A and 
3631 A Frequency Converter Test Sets have four input ports 
and programmable source power control. The transmission 
characteristics of diplexers and triplexers can be completely 
characterized without time-consuming teconnections. The 
3630A provides coverage from 10 MHz to 40 GHz and the 
3631 A provldes coverage from 10 MHz to 60 GHz. 

'LRVLRM Calibration 
LRL JLRM calibration capability for making measurements 

in coaxial, microstrip, and wavegu~de transmission media. 
LRL JLRM calibration aslows you to: 

Measure thc S-parameters of chip-level devices 
in the medium in which the devices will be used 
(e.g., coplanar micmstrip, etc.). 
De-embed tlre Sparameters of the device 
from the test fixture. 
Make 5-parameter error-corrected measurem~nts 
on noncoaxial transmission lines and move the reference 
planes. 

I 

I 

- 
microstrip output can be measured. Software autornaticalIy 
compensates for tlre microstrip dispersion. The versatility of 
this mode is limited only by your ingenuity and the 
availability of calibration devices. 

Through the use of LRL/LRM calibration and an external 
computer, En conjunction wit11 ANACAT* software, multiple- 
level de-embedding is possible. This calibration allows you to 
make semiconductor chip measurements with a single test 
fixture up to 60 GHz. 
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Service Support 

3uilt-In Diagnostics 
Whenever the 3608 YNA system is  powered up, an 

atensive internal diagnostic routine makes 60 separate 
performance verification tests. Once in operation, a 
firmware-resident Self Test program is constantly running in 
a "background" mode, making over 50 additional system 
checks to ensure proper operation. Tt will even alert the user to 
certain system configuration and setup problems. 

Should the diagnostics indicate a problem, the process of 
:dentifying the cause is facilitated through an extensive 
tbrary of "on-screen" error messages and the use o f  48 
milt-in status-indicating I,EDs strategicalIy located 
hroughout the system. 

Service Support 
If a problem shouId occur, your 3608 VNA system can be 

-eturned quickly to proper working order via one of the 
'01Iowing: 

I On-Site Service: If your system i s  covered under an 
On-Site Service Agreement (see the On-Site Support 
section on this page), just phone your nearest Wiltron 
Service Center and a Service Engineer will be sent to your 
site within the time frame specitied on your agreement 
(typically, within 24 hours). 

I Return-to-Factory Service: Simply return the faulty system 
or major subassemblv to the closest Wiltron Factory 
Authorized Service Center with a description of the 
problem. 

I Assembly Exchange Service: After determining the faulty 
assembly, contact the nearest Wiltron Service Center and 
order the exchange assembly you need. The exchange 
assembly is sent directly to you and, upon return of the 
repInced assembly, you receive a significant credit toward 
the cost of the exchange assembly. In the case of warranty 
service, full credit is issued. 

On-site Support 
A variety of on-site support services are available Lo help 

maximize 360B system up-time. These include: 

On-Site InstalIation: Available upon request with each 
360B VNA system. A Wiltron Customer Service 
Representative will help set up and check out your 360B 
Network Analyzer System when it arrives at your plant. 
The Customer Service Representative wilI aIso provide a 
brief user orientation on 360B system operation. 

I On-Site Verification: Ordered as 360MS Option 11, this 
service provides on-site verification of the 3608 system 
performance by a Wiltron Customer Service Engineer. 
Broadband performance is verified via comparison 

Vector Network Analyzers 

measurements on K connector: V ~onnector? GPC-3.5, 
or GPC-? standards. A printout of verification data is 
provided for comparison with past and future results. 
(Required repairs discovered during the calibration process 
are extra to this service and will be billed separately unless 
the system is under warranty or covered by an on-site 
service agreement). 

On-Site Service: Ordered as 360MS Option 12, this service 
provides for repair s~rvice performed at the customer site 
within a specified time (typically 24 hours) after customer 
notification of a problem. 

For a complete on-site support soIution, both Option 11, 
On-Site Calibration and Option 12, On-Site Service should be 
ordered. 

Warranty 
The 360B system is cov~red by Wilh-on's standard one-year, 

return-tefactory warranty {two-years on YIG-tuned oscillators, 
90 days on 3670 Series Test Port Cables). In most cases, by 
taking advantage of Wiltron's Exchange Assembly Service, 
repair can be accomplished without actually re turni~~g the 
system to the factory. 

Warranty Conversion 
For those customers preferring on-site warranty coverage, 

the one-year, seturn-to-factory warranty may be converted to 
a 90-day, on-site service warranty at no additional charge by 
ordering 360MS Option 13 at the time of purchase. For a 
continuation of on-site service after the 90-day warranty 
period, 360MS Option 11, On-S~te Calibration and 360MS 
Option 12, On-Site Service are recommended. 
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Model 360B 
System Composition Active Device Test Sets 

Models 362UA, 3621 A, and 3A22A include 70 dB step 
attenuntors i l l  both port lines for adjusting tlie test. signal level. A 
step attenuator iir the forward transmission 11ne at-tcnua tes the 
test device o u t p ~ t  power up to one Watt. Bias tees are included 
to superimpose dc bias upon eacl~ test port center conductor. 

Network Analyzer 
The 3b08 Nctwork Analyzer is the control and display unit 

for all versions of the network analyzer system. ScFected from 
its front panel are menu items, test functions, test parameters, 
measurement enhancements, and frequencies. Frequency 
information is providd to the system signal source over a 
dedicated GPIK systenr interface bus. Test parameters, system 
status, and mensurelncnt data are dispIaved on the large color 
screen and hard copicd un a printer or  plotter. 

ModeE 362lA Active Device Test Ser 

PulseJCW Test Set 
Tlie 3h3hA is the heart of the 360E20A Pulse/CW VNA 

Svstm. Lt can be configurd in n wide variety of ways to nffcr 
maximum flexibility. The test set incorporates couplers cnpblc  
of 20 Watts peak (10 Watts) average forward power. An 
additional coupler in  I'ort 2  allow^ high-power forward 
rneasuremeiits and low-power reverse mcasurcmcnts. Key 
nodes on tlie test set are available to allow addition of  bias 
tees, higli-power amplifiers, and terminations. 

Model 3608 Network Analyzer 

Test Sets and Modules 
Thcrc are several test sets firm which to choose, 

depending upon your application. Most test set types include 
multiplc rnodcls covering differing f r q ~ ~ e n c y  ranges and 
correspondi~.tg connectors. Reversing a i ~ d  Active Device t ~ s t  
scts i~icIude automatic signal reversing with wl.tic11 full 
Sparameter tesk can he made without manually reversing the 
test device. The 3635B Millimctcr-Wave Test Set is the ilrtcrface 
for the 3h40B and 3641 B Scries {wavepde-band 1 Modules. 

Godel- - 
?verslny re? 
zverslnq Te? - 

3 b 7 2 ~  neverslna I esr se1 I 4u lvlnz ro nu bnz I v LurirleLtur rm) 

MH7 to 20 1 
MHz to 40 ( 
" ., . . . +,. , 

Connector ( 
Connector ( 
-. .-. .... , 

- -- 
3636A PulselCW Test Set 1- 3620A Achve ~evlc; ~ e s l  Set --I Mode1 3636A Puls.dCW Test Sel 

3621 A Actwe Device Tesl Set 40 MHz to 40 GHz K Connector (m) 
3622A Actwe Devrce Tesl Set 1 40 MHz to 60 -1 pv Connectoy(m)- -- 
3630A Frequency Converter 10 MHz to 40 GHz K Connector (f) 
3637A Frequency Convener 10 MHz to 60 GHz V Conneclor (f) 

- - "- 

Frequency Converters 
The 3630A and 3h31A Frequency Converters are 

four-channel receivers that nieasure magnitude and phase of 
frequency conversion devices. Two different input frequencies 
(RF and LO) and the rcceivcr frequency (IF) are controlled 
from the 360H front panel. With its exceptional vezsatilitv, the 

'Test port connectors can be convened to GPC-7, 3 5 mm, or Type N w~th Ihe use of Ihe 
M U  and 34Y Sarlcs Test Pen Conveners. 

36359 mm-Wave Test Set 33 to 110 GHr 

Reversing Test Sets unit is aIso well suited to measuring multiple-output devices, 

Reversing test sets provide basic Sparameter rneasureme~~ t high power TWTs, QPSK modulators, antenna patterns, and 

npbil i ty Thew are thrw cmxial mcdcls Xl OA (40 MHz to M GI+), radar cross sections. 

36 I I A (4(1 MHz tn 40 GI-Iz), and 361 ZA (40 MHz to hO GI-Tz). 

Waveguide 
(Q> U, ,,, Bands) 

Mw'el361fA Reversing Test Set Model 3630A Frequency Converter 
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lilllmefer-Wave Test Sets 
Thr 3h35R Millimeter-Wnvc Test Set and 36408 and 3641 B 

esics modules provicle full test: capability to 11 0 GHz in four 
1,7veguide bands. The 3635B interfaces with the 360 Network 
,nalysrr and provides necessary DC, RE and IF signals for 
ie RWOB Series rnoduIes. 3h4nI3 Serieq Transmission! Reflection 
lodtiles provide RF s t i r nu l uq  to the device under test and 
leasure5 relative forward and reflected power. A pair of 
h40B modules allows measurement nf all four Sparameters 
n a two- port dcvicc without reversal of the test device. A 
h4UR module cambined with a 3641 B module allows 
~ ~ ~ s u r c m e n  t of Si 1 (input reflection) and Sv (forward 
ammission) characteristics. 

lcoe13635E M~tltrnet~r- Wave Tesl Sei 

'est Set Multiplexer 
The 3GOTSM Test Set MuItiplexer allows tlie use of hYo test 

:ts and two sourccs with a single 3608 Netrzrork Analyzer. 
rain the 36OTSM frnilt pincl, or from a 3hOB menu, all 
pcrator can select a different test set or source. Sourccs c?r 
1st sets may be located up to 30 meters from the 3hOTJ. A11 IF 
nd cv~~trol  circuitrv is switched autornaticallv. An output i~ 
mvided for switching microwave signals through an 
xternal coaxial switcl~. 

[odd 360TSM Test Set Multiplexer 

;ignal Sources 
C V ~ l t r c ~ n  otfers three different families of microwave 

nurces that are colnpatiblc with the 3hOB. The System Signal 
nurces arc designed specifically for rtsc wit11 the 3608 and 
ave 110 f o n t  pane1 coirtml. Wiltron's 6TOOB Serieq Swept 
requencv Synthesizers and 6h00B Sweep Generators are also 
omptible wit11 kllp 3hnR. 

System Signal Sources 
There are two System Signal Sources: The 3605S47 and the 

3hOSSh9, covering the 10 MI-Iz tn 20 GHx and 40 GHz ranges 
respectively. BoLI1 are col~trol ld and phas~locked bv the 3608 
Nehvork Analyzer to provide clean, phase-lacked stimulus 
sig11aIs. Frequency resolution is 100 kHz. 60 GHz coverage i s  
providccl by using a standard 360SS69 with a 3612A, 3622A, 
or 3631A Test Set that incIudes a frequency triplcr. 

Model 36DSS6g System Signal Source 

1- 

6700B Series Swept Frequency Synthesizers 
The 3h(lB contrc~ls the h70OR over it's GPlD inttrhce. The 1- 

h700B Senes offcrs 1 kHz resolution ancl internal p r ~ l s c  
capability. 

, m 
67008 Series Synthesizers 2 

VI 

66008 Series Sweep Generators 
Also compatibIe with thc 3h08 arc the hh(1OE Sweep 7 

Generators (wit11 Option 14, 360 ccjmpatibility). The 3hOR con- 
tmls the 6h00B over i ts GT'IB Interface and phase locks the 
6hOnD tn 1130 kHz resolution via the phase lock input. 1 H 

66008 Series S w e e ~  Generators 

Cabinets 
3h11B VMA systcms, consisting of a 3608, test set(s), and 

source(s) are available cither in the 3hOC2 System Console, 
3hOC1 Svsteilr Cabinct, or 360C.7 Millimeter-Wave Systenl 
Coi-tsole. 
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Measurement Accessories 

Wiltron offers a conlplete Iine of accessories to 
accommodate measurement of a wide variety of test devices. 

3680 Series Universal Test Fixture (UTF) 
Wiltron's UTF provides an accurate, repeatable solution for 

measuring microstrip and coplanar waveguide devices. 

The Wiltron 3680 Series Universal T ~ s r  F:~rlir? 

Gore Next Generation Test Port Cables 
Gore Next Gen~ratlon flexible test port cables are avaiIable 

for use with the Wiltron 360B VNA. These test assernl-rfies 
ensure precise, repeatable, broadband measurements to 62.5 
GHz and can be configured for test sets covering 40 MHz to 
20 GHz, 40 GHz, and 62.5 GHz. Standard lengths are 25 and 
38 inches. The excellent phase and amplitude stability of 
Gore test assemblies helps maintain calibration tn ensure test 
accuracy and productivity. For more information on Next 
Generation Series test. port cables for use with the 360R VNA, 
contact your Iocal Anritsu-Wiltron Sales Center or W.L. Gore 
& Associates a t  800-356-4622. 

3670 Series Test Port Cables 
Wiltron offers 1- and 2-foot Fengths of these laboratory 

quaIity cables with GPC-7, K, or V connectors. Most 
applications require one I-foot cabIe and one 2-foot cable. 

34U & 34Y Series Test Porl Converters 
Test port converters allow you to change the test port 

connectors on a 3h00A Series test set. Converters are available 
with Type N, 2.4 mm, 3.5 mm, GPC-7, K, and V connectors. 

Model 34U and 34Y Series Tes! Port Converters 

35 Series Waveguide-to-Coaxial Adapters 
Tlie 35 Series prwisron wavewide-to-coaxial adapters 

transform standard or double-ridge waveguide to coaxial K 
or V connectors. Sixteen different models cover the 7.5 to 60 
GHz frequency range. 

I I 
Gore Next Generatbn Test Port Cables The 35 Serres Waveguide-to-Coax Adapres Include standard and 

double-odge models 
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Specifications 

MEASUREMENT CAPABILITIES 
Number of Channels: Four measurement channels 
Parameters: SI 1 .  521 a S22< S12< or user def~ned, complex Input and 
output tmpedance: complex Input or output admittance: and complex 
forward and reverse transrnlsslon. All measurements are made 
w~thout the need to manually reverse the test dev~ce. 
Domains: Frequency Domain. CW Draw, and opt~onal High Speed 
T~me (D~stance) Domain 
Formats: Log Magnitude, Phase, Log Magnitude and Phase, Smith 
Chart (Impedance), Smith Chart (Adm~ttance), L~near Polar, Log 
Polar. Group Delay, Llnear Magnitude. Linear Magn~tude and Phase. 
Real. Irnaglnary, Real and Irnaglnary, SWR 
Data Points: 501 (MAXIMUM). Can be swl?ched to a value of 
16B (NORMAL) or 85 (MINIMUM) data (frequency) polnts without 
recallbration. In add~f~on, the system accepts an arb~trary set of 
N d~screte data po~nts where: 2 < N 5 501. CW mode permlts selec- 
llon of a slngle data polnt without recalibration. 
Reference Delay: Can be enlered In Zlme or in distance (when the dl- 
electr~c constant IS entered). Automatic reference delay feature adds 
rhe correct electrical length compensation at the push of a button. 
Software compensation for the electrical length difference between 
relerence and test is always accurate and stable since measurement 
frequencies are always synthesized. In add~tron. W~ltron offers com- 
pensated reference phase delay for dispersive transrnrssion rnedla. 
such as waveguide and m~crostrip. 
Markers: Six ~ndependent markers can be used to read out 
measurement data. In delta-reference mode. any one marker can be 
selected as the reference for the other f~ve. Markers can be dlrected 
automatically to the minrrnum or maxlmurn of a data trace. 
Marker Sweep: Sweeps upward in frequency between any two 
markers. Recalibratron is not requ~red dur~ng the marker sweep 
Limits: Two llmrt l~nes per data trace to lnd~cate test Ilmits. 
Limit Frequency: Identrhes the +X dB bandw~dth of arnplqf~ers, fllters 
and other frequency sensitive devrces. lnterpolat~on algorrthm deter- 
mines the exact intersection frequencies of test data and limit Ilnes. 
Measurement Frequency Range: Frequency range of measurement 
can be narrawad wlthln calibration range without recal~brat~on. CW 
mode permits single frequency measurements, also wlthout recallbra- 
lion In addition, the system accepts N discrete frequency points 
where 2 5 N c 501. 
Dynamic Range: Table 1, on page 27, gtves dynamlc range in two 
manners "Receiver Dynamic Range" 1s dsf~ned as the 
ratlo of the maxlmum s~gnal level at Port 2 for 0.1 dB compression 
10 the no!se floor at Port 2. "System Dynamic Range" is defrned as 
!he ratio of the power lncrdent on Port 2 in a lhrough llne connection 
to the nolse floor at Port 2 (fornard measurements only). fn preparing 
the table, mlnimum IF bandwidth and 1024 averages were used in 
calibration and measurement. 

DISPLAY CdPABlCllnES 
Display Channels: Four, each of wh~ch can d~splay any 
S-parameter or user def~ned parameter In any format w~th up 
to two traces per channel for a maximum of e~ght traces arnulta- 
neously. A slngle channel, two channels (1  and 3, or 2 and 4), or all 
four channels can be displayed simultaneously. 
CUT: Color, 7.5" diagonal, VGA display. Grat~cules are displayed in 
green, measurement data In red, markers and lrrnrts ~n blue, and over- 
la~d trace data In yellow. Trace data stored In memory are d~splayed 
In green. 
Trace Overlay: Displays two traces on the active channel's graticule 
s~rnultaneously. The overlaid trace IS d~splayed In yellow and the pri- 
mary trace 1s displayed In red. 
Trace Memory: A separate memory for each channel can be used 

I lo store measurement data for later display or subtraction, add~tion, 
rnult~pl~cat~on or d~vlsion with current measurement data. 
Scale Resolution (minimum): 

Log Magnitude: 0.001 dB1div Linear Magnitude: 1 plt 
Phase: 0.01 degreesldiv Group Delay: 0 001 ps 
T~me: 0.001 !is Distance: 0.001 prn 
SWR: 1 DU 

Autoscale: Automatically sets Resolut~on and Offset to fully display 
measurement data 
Reference Position: Can be set at any gratrcule line. 
Annotation: Type of measurement, vertical and hor!zontal scale res- 
olut~on, start and stop frequencies, and reference positron. 

MEASUREMENT ENHANCEMENT 
Data Averaging: Averag~ng of 1 to 4095 averages can be selected. 
Averag~ng can be toggled onroff w~th Eront-panel button. Front-panel 
LED Indicates when averaging IS active. 
Video IF Bandwidth: Front-panel switch selects three levels of video 
IF bandw~dth. NORMAL, REDUCED, and MINIMUM select~ons corre- 
spond to approxrmately 10 kHz. 1 kHz, and 100 Hz, respectively. 
Trace Smoothing: Funct~ons similarly to Data Averaging but 
computes an average over a percentage range of the data trace 
The percentage of trace to be smoothed can be selected from 
0 to 20% of trace. Front-panel button turns smoothing onloff, 
and tront-panel LED Indicates when smoothing 1s acllve. 

SOURCE CONTROL 
Compatibility: The 3608 1s compatible wrth the W~ltron 360SS Sys- 
tem Sources and the 66008 Sweep Generators. The output: fre- 
quency of bath is phase locked by the 3608 to the Internal 10 MHz 
crystal standard, provid~ng synthesizer stability. Phase-lock time IS typ- 
ically 2 ms. Frequency resolution 1s 100 kHz. The 3608 IS also com- 
pat~ble w~th the 67005 Ser~es Swept Frequency Synthes~zers wh~ch 
offer 1 kHz frequency resolution. 
Source Power Level: The source power (dBm) may be set from a 
3608 front panel menu. For actlve devlce test sets. the slgnal level at 
Port 1 or Port 2 can be controlled uslng the test set's ~nternal step at- 
tenuators. 
Power Flatness Correction: The 3608 corrects for test port power 
variatrons and slope using an external Hewlett-Packard 4378 power 
meter. The 360B measures the power level at the test port, calcu- 
fates the tlatness correct~on offset at each frequency, and then 
passes the offset array to the 360& signal source. Once the test polt 
power has been flattened, ~ t s  level may be changed withtn the remarn- 
rng power adjustment range of the s~gnal source 
Dual Source Control Capability: Dual Source Control capability al- 
lows a user to separately control the trequency of up to two sources 
and a recelver wlthout the need for an external controller. The fre- 
quency ranges and output powers of the two sources may be speci- 
fled. A frequency sweep may be compr~sed of up to five separate 
bands, each with independent source and receiver 
settings, for convenient testlng ot frequency translat~on dewces such 
as rnlxers. Up to five sub-bands may be tested in one sweep. 
Option 4 enables users to easlly test mlxers, uptdown converters, multi- 
pliers, and other frequency conversvon devrces. 

Saurce #I : Any one of W1ltron"s tarn~ly of 360SS signal sources or 
any one of W~ltron's famrly of 67008 synthes~zers 
Saurce #2: Any of Wrltron's fanrly of 67008 synthesizers 
Receiver: Any one of Wiltron's famrly of 3600A Ser~es VNA 
test sets. 

SOURCE FREQUENCY ACCURACY 
Time Base Freq. Accuracy: Same as rnternal or external 
time base. 
Internal 10 MHz Time Base Stability: 

With Aging: <+I x lo-'lday 
With Temperature: <k5 x 1 o-' over O' to +55"C range 

TEST PORT CHARACTERISTICS 
The spec~fications In Table 2 apply when the proper Model 34U 
or 34Y Universal Adapters are connected, with or without phase- 
equal insertables, to the test set ports and calibrated w~th the 
appropriate Wlltron or other desrgnated cal~bratlon k ~ t  at 23°C 23°C 
uslng the OSL calibration method wlth a slldlng load to achieve 
12-Term error correction. 



Vector Network Analyzers 
GROUP DELAY CHARACT ERlSLlCS 

Group Delay IS measured by cornputlng the phase change 
In degrees across a frequency step by applying the formula: 

~g = -1 1360 dQtdf 
Aperture: Defined as the frequency span over whlch the phase 
change ts computed at a given frequency point. The aperture can 
be changed w~thout recalibration. The minlmum aperture is the 
frequency range dlvided by the number of points rn callbration and 
can be ~ncreased to 20% of the frequency range without recalibration. 
The frequency width of the aperture and the percent of the frequency 
range are displayed automat~cally. 
Range: The maximum delay range is limited to measuring no more 
than '.I80 degrees of phase change within the aperture set by the 
number of frequency points. A frequency step size of 100 kHz 
corresponds to 10 gs. 
Measurement Repeatability (sweep to sweep): For continuous 
measurement of a through connect~on, RSS fluctuat~ons due to 
phase and FM nolse are: 

7.41 ((Phase Noise* in deal2 + (m x Residual FM Noise in ~ ~ 1 ~ 1 ' "  
360 (Aperture In Hz) 

Signal source phase nolse specullcalian 
Accuracv: 

E ~ o c i n p  hase-(deg) 
Error in 7, = 360 +(b x Aperture Freq. Error (Hz) 

Aperture (Hz) 

VECTOR ERROR CORRECTION 
There are three methods of cal~brat~on. 

1) a standard Open-Short-Load (OSL) calibraTion method using 
short crrcuits, open CI~CUIIS, and terminations (f~xed or sliding); 
2) Offset-Short (waveguide) calibration; and 
3) 'LRULRM - L~ne-Reflect-Line or Line-Reflect-Match 

catibrat~on. 
There are lour vector error correctton models available: 

1) Full 12-Term 
2) One Bathffwo Port 
3) Frequency Response (Transm~ss~onlRefIection) 
4) Reflectron Only 

Full 12-Term can always be used, if desired, since all S-parameter 
test sets automatically reverse the test signal. Front-panel LEDs 
indrcate the type of calibration that is stored in memory. Front-panel 
button selects whether calibration is to be applied, and an LED lights 
when error correctton data are being applied. 
Calibration Sequence: Prompts the user to connect the appropriate 
cal~brat~on standard to Port 1 andtor Port 2. Calibration standards 
may be measured stmultaneously or one at a time. 
Callbration Standards: f o r  coaxial calibrations the user selects 
SMA. GPC-3.5. GPC-7, Type N. 2.4 mm, TNC, K Connector, or V 
Connector from a calibration menu. Use of f~xed or slid~ng load can be 
selected lor each connector type. Open crrcuit offset length and capaci- 
tance coeffictents can be modified. Short circuit offset length may be 
rnod~fied. Throughline parameters may be mod~fied by entering an off- 
set length andlor by entering the dc coeff~cient (A), frequency coeffl- 
clent (B), and frequency exponent (C) for a throughl~ne loss equation 
as follows: (A + I3 x ~requency~). In general, all calibration parameters 
may be modified manually or through the GPlB interface. 
Reference Impedance: Modify the reference ~mpedance of the rnea- 
surement to other than 5012. 

LFtLlLRM Calibration CapabilRy: The LRC callbrat~on technrque 
uses the character~stic Impedance of a length of transmlssion line as 
the calibration standard A full LRL calibration conslsts merely of h a  
transmiss~on line measurements, a h~gh reflection measurement, and 
an  sola at ion measurement. The LRM callbration techn~que IS a varra- 
tion of the LRL technique that utilizes a preclston termmation rather 
than a second length of transmlssion Ilne. A th~rd optional standard, 
either Line or Match, may be measured In order to extend the fre- 
quency range of the calrbrat~on This extended cafibrat~on range is 
achieved by mathernatcally concatenating elther two LRL, two LRM, 
or one LRL and one LRM cal~brat~on(s). Using these techn~ques, full 
12-term error correction can be performed on the 3608 YNA. 
LRClLRM Calibration Performance: 

Calibration Performed: LRL + Isolation, or LRM + Isolation, 
two-l~ne, one-l~netone-match, or concatenated callbration (LRLC, 
LRLM, LRML, or LRMM). 
Dispesion Compensation: Selectable as Coaxial 
(non-dispers~ve). Waveguide, or Microstrip. 
Reference Wane: Selectable as Mlddle of line 1 or 
Ends of line 1 .  
Corrected Impedance: Determined by Calibration Standards. 
Accuracy: Determ~ned by callbration components. For a GPC-7 
caltbrat~on, when properly calibrated with an appropriate Maury 
M~crowave LRL calibration kit, the specifications In Table 2 on page 
28 apply. 

HARD COPY 
Printer: Menu selects full screen, graphical, tabular data, and printer 
type. The number of data potnts of tabular data can be selected as 
well as data at markers only. Cornpat~ble w~th the 2225C Tnk Jet, HP 
Ouietdet, HP DeskJet, HP LaserJet, and Epson compatible prlnters 
with Parallel (Centronrcs) interfaces. 
GPl8 Plotter: The 360B is compatible w~th HP Models 7440A. 
7470A, 7475A, and 7550A and Tektronix Model HC100 plotters. 
Menu selects plotting of full or user-selected portrons of graphical 
data. Plotter 13 connected ta the dedtcated system bus, whlch also 
controk the system signal source. 
Buffer: Hard-copy printed data are loaded into buffer memory 
In approx~mately 1 2 seconds. Full front-panel operation and 
measurement capabil~ty is then restored to the user during the re- 
rnalnder of the hard-copy generanon. 

STORAGE 
Internal Memory: Up to tour front panel states (setuplcalibrat~on) 
can be stored and recalled from non-volatile memory locations. The 
current front panel setup is automat~cally stored 
in non-volat~le rnernorj at instrument power-down. When power 
is applied, the instrument returns to its last front panel setup 
(with no calrbrat~on or norrnallzation data applied). 
Internal Dlsk Drive: A 3.5-lnch microdiskette dr~ve with 1.44 Mbytes 
formatted capaclty is used to load measurement programs and to 
store and recall measurement and calibratron data and front-panel 
setups This d~sk dr~ve w~ll also read from and wr~te to 720 kbyte MS- 
DOS formatted disks. All f~les are MS-DOS compatible. F~le names 
can be 1 to 8 characters long, 
Disk Drive File Size: 

Measurement Data: 25.6K bytes per 501 polnt S-parameter 
data flle. 
CaFibration Data: 61 K bytes per 501. point (1 2-term cal+setup). 
Trace Memory File: 4K bytes per 501 po~nt channel. 
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Table 1. Test Set Dynamic Range Summary -- 
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Table 2. Test Port Characteristics 
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REMOTE PROGRAMMING 

terfaoe: GPIB (IEEE488) 
ddressing: Address can be set from the front panel and can range 
jm P to 30. Detaulfs to address 6. 
*ansfer Formats: ASCII, 32-bit floating point, or 64-bit 
nllnq mint .  
peed: ' 4 0 ~  bytests 
ZerIace Function Codes: SHI , AH?, T6, TEO, h4, LEO, SR1, RL1, 
P l ,  DT1, DC1, CO. 

MEASUREMENT ACCURACY 
i e  graphs on the following pages give measurement accuracy 
ter 12-term vector error correction. The errors are worst case 
lntr~but~ons of residual directn~ty, toad and source match, fre- 
lency response, Isolation, network analyzer dynarn~c accuracy, 
id connector repeatabrlity. In preparing the following graphs. 
lnrmurn video/lF bandw~dth and averaging of 1024 points were 
;ed. Changes n Zhe v~deo IF bandwidth or averaging can result 
variat~ons at low levels. 

GENERAL 
SOB Rear Panel Connectors and Controls: 
CRT INTEN: Contrnuous control of CRT intensity. 
CRT DEGAUSS: Pushbutton control degausses CRT. 
PRINTER: Centronics ~nterface for an ex!ernal printer. 
VGA IN: Accepts standard 15-ptn external VGA slgnal input. 
VGA OUT: Prov~des VGA output d 3608 video display. 
10 MHz REF IN: Connects to external reference frequency 
standard, ID MHz,  +5 to -5 dBm, 50R, BNC female. 
10 MHz REF OUT: Connects to internal reference frequency 
standard, 10 MHz, 0 dBm, 500, BNC female. 
EXT ANALOG OUR -10V to +10V with 5 mV resolution, vaying 
m proport~on to user-selected data (e.g., frequency, amplitude, 
phase). BNC female. 
LINE SELECTION: Sets 7 IOU, 120V, 220V, or 240V operation. 
EXTERNAL DIGITAL CONTROL: External triggering for 3608 
measurement, BNC female. ?I V trigger. 10 kR rnput ~mpedance. 
EXT FM PHASE LOCK OUTPUT: Connects to 66008 Series or 
360SS s~gnal source for phase locklng. 
SYSTEM BUS: Dedicated lEEE-488 interface for the system 
srgnal source, plotter, and power meter. 
TEST SET SFGNAL: Interconnects system components. 
TEST SET CONTROL: lnterconnects system components 
3608 GPIB: IEEE-488 interface 

Test Set Rear Panel Connectors and Controls: 
BIAS INPUTS, Ports 1 and 2: 0.5 A rnaxlmum. BNCs on test set 
front and rear panels. 
REFERENCE EXTENSION: Prov~des access to reference 
samplers, K Connector, female. 
3608 SIGNAL: lnterconnects system components. 
3608 CONTROL lnterconnects system components. 
OPTION 110: Dedicated 110 port for 360B mcdufe supporl. 

Frequency Converter Rear Panel Connectors and Controls: 
PORT 2 SOURCE AlTENUATQR: 14-p~n DIP sockel, 
used to control external Wlltron Slep Attenuator. 
PORT 2 TEST A7TENUATQR: '1 Cpin DIP socket, 
used to control external Wlltron Step Attenuator. 
TRdNSFER SWITCH: Connector used to control an 
external W~ltron transfer switch. 

T I 
360B SIGNAL: Interconnects system components. 7 

360B CONTROL: lnterconnects system components. 
OPTION 110: Dedicated 110 port for 360B module support. 

Temperature Range: 
Operating: 0°C to 50% (45°C maxlmum for disk drive) 
Storage: 40°C to 75°C ! I 

Power Requirements: I 
Network Analyzer: 100V/120V1220V/240V +5%, -1 0%. 
4&63 Hz, 350 VA maximum 
System Sources: 100V/120V1220VE240V +5%. -1 0%, 

I 
!- 

48-63 Hz, 250 VA maximum 
Test Sets 8 Freq. Converter: None; power supplied by 360. 

Dimensions: 
360B VNA: 222H x 432W x 603D mm (8.75~17~23.75 in.) 
System Sources: 133H x 432W x 476Q mm (5.25xf 7~18.75 in.) 
Test Sets and Frequency Converter: 

F n rn 

133H x 43ZW x 6030 mrn (5.25~77~23.75 in.) ~1 

Printer: 89H x 292W x 203D mrn (3.5~11.5~8 in.) 
System Cabinet: 572H x 559W x 6990 mrn (22.5~22~27.5 in.) 
System Console: 124511 x 559W x 69913 mm (49~22~27.5 1n.5 

Weight: 7 
Network Analyzer: 25 kg (55 16.) 
System Sources: 16 kg (35.4 Ib.) 6 
Test Sets and Frequency Converter: 14.3 kg (31.5 Ib.) 3 
Printer: 3.2 kg (7 Ib ) u u 
System Cabinet (empty): 40.8 kg (90 Ib.) S 

m 

System Console (empty): 88.4 kg (195 Ib.) 12 
w 
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UNCERTAINTY CURVES UNCERTAINTY CURVES 

Models 3610A and 3620A Test Sets (GPC-7 Connectors) Models 361 0A and 3620A (LRL Calibration; GPC-7 Connectors) 
Reflection Measurements: Reflection Measurements: 
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UNCERTAINIT CURVES 
Models 3610A and 3620A Test Sets (K Connectors) 
Reflection Measurements: 
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Vector Network Analyzers 
UNCERTAlNrY CURVES 

Models 361 7A and 3621 A Test Sets (K Connectors) 
Reflection Measurements: 
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DYNAMIC ACCURACY CURVES 

3630A Frequency Converter (K Connector) 
and 363iA Frequency Converter (V Connector) 
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UNCERTAINTY CURVES 
Models 3812A and 3622A Test Sets (V Cannectors) 
Reflection Measurements: 
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UNCERTAINW CURVES 

108 and 3641 0 Series mrn-Wave Modules (a, U, V, W Bands) 
Ing Offset Short Calibration Method 

neflection Measurements: - 4 - 

UNCERTAINTY CURVES 
36408 and 36418 Series rnm-Wave Moduks (Q, Y, V. W Bands) 
Using LRL Calibration Method 
Reflection Measurements: .._ 
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360B Options 

OPTION 2A - HIGH SPEED TIME (DISTANCE) DOMAIN 
MEASUREMENT CAPABILITY 

Option 2A, High Speed T~me (D~stance) Domain software allows the 
conversion of reflect~on or transrnlsslon measurements from the fre- 
quency domain to the time dorna~n. Measured S-parameter data IS 
converted to the time domain by appl~cat~on of a Fast Fourrer Trans- 
form (FFT) uslng the Chirp Z-Transform techn~que. Prior to conver- 
ston any one of several selectable windowing functions may be ap- 
plied. Once the data IS converted to the time dornaln, a gatlng func- 
tlon may be applied to select the data af Interest. The processed data 
may then be d~splayed In the tlme domain w~th display start and stop 
times selected by Ihe user, or in the distance domain with display 
start and stop dtstance selected by the user. The data may also be 
convened back to the frequency domaln w~th a time gate to view the 
frequency response of the gated data. 
Lowpass Mode: Th~s mode d~splays a response equ~valent to the 
classlc 'TDR" (Time Domain Reflectometer) response of the device 
under test. Lowpass response may be d~splayed in ather the impulse 
or step mode. Th~s type of processing requires a sweep over a har- 
monrc serles of frequenc~es and an extrapolated or user-entered dc 
value. 
Bandpass Mode: This mode d~splays a response equivalent to the 
tlme response of the device under test to a band l~m~ted ~rnpulse. 
Th~s type of processing may be used with any arbrtrary frequency 
sweep range, tlmited only by the test set range or device under test 
response. 
Phasor Impulse Mode: This mode displays a response simrlar to 
the Lowpass Impulse response, usmg data taken over an arb~tray 
(band I~mlted) sweep range. Detailed ~nfomat~on, s~rnrlar to that con- 
tamed In the lowpass impulse response may be used to identify the 
nature of impedance discont~nuit~es rn the device under test. Now, 
w~th Phasor Impulse, i t  1s poss~ble to characterize complex lrnpedan- 
ces on band-hmrted devlces. 
Windowing: Any one of four w~ndow funct~ons may be applied to the 
lnlt~al frequency data, to counteract the effects of processing data 
w~th a frn~te bandwidth. These wrndows prov~de a range of tradeoffs 
of man lobe w~dth versus s~delobe level (ringing). The general type 
of function used is the Blackman-Hams w~ndow, with the number of 
terms be~ng varied from one to four. Typical performance follows: 
I 

of Window 
er of Terms 

it Side Lobr 
Hive to Pea 

? Impulse Width ' 

1 Rectangular ( 1 )  1 -13 dB 1.2 W I 
-. 

Nominal-Hamm~ng (2) 
. - 

1 8 W  

Low S~de Lobe, 
Blackman-Harrrs (3) -. 

Minimum Srde Lobe. 
Blackman-Harns (4) -92 dB 2.7 W 

' WiBm Wlah) = 112H sweep wldth 
Emmple when \I = 40 MHz lo 40 GHz. W = 12 5 p 

Gating: A selective gating function may be applred to the time do- 
main data to remove the responses of all but one desired time range. 
This gating function may be chosen as the convolution of any of the 
above wtndow types w~th a rectangular gate of user def~ned position 
and width. The gate may be spec~f~ed by entering start and stop 
tlmes or center and span. The gated data may be displayed in the 
time domain, or converted back to the frequency domain. 
Time Domain Display: Data processed to time domatn may be dis- 
played as a funct~on of time or as a function of distance, provided the 
dielectric constant of the transmisston medla is entered correctly. In 
the case of dispersive media such as waveguide or m~crostrip, the 
true d~stance to a discont~nuity IS d~splayed in the dlstance mode. 
The tlme display may be set to any arbitrary range by spec~fy~ng er- 
ther the start and stop trmes or the center tlme and span. 
The unaliased {non-repeatrng) time range IS glven by the formula: 

Number of Frequency Data Points 
Unaliased Range (ns ) = 

Frequency Sweep Range (GHz) 
The resolution is given by the formula: 

Kw 
Main Lobe Width (null-null) in ns = 

freq. Sweep Range (GHz) 
where Kw is two tlmes the number of wlndow terms, 
(for example, four for a two-term window) 

For a 40 GHz sweep range w~th 501 data points, the unallased range 
is 72.525 nanoseconds. 
Frequency with Time Gate: Data that has been converted to ttme 
dornaln and selected by the application of gating funct~on may be con 
verted back to the frequency domain. Xh~s allows the display of the 
frequency response of a single element conta~ned in the device 
under test. Frequency response accuracy is a funct~on of wrndow and 
gate type, and gate width For a full reflect~on, minimum gate and 
w~ndow accuracy 1s wlthln 0.2 dB of the ungated response over a 40 
GHr range. 

OPTION 5 - RECEIVER MODE CAPABILITY 
Optlon 5 for the W~ltron 3608 VNA allows a user to select the mode 
in whlch an lncorntng signal 1s coherently detected. A user may select 
one of three modes of phase-lock operation: 
Source Lock Mode: In th~s node, the 360B can phase lock any fre- 
quency source capable of being controlled by an analog output. The 
3606 detects the frequency error of the source, and sends a dc cor- 
rection voltage to the External Phase Lock Input of the 3608 System 
Signal Source. The constraints imposed on the s~gnal source analog 
output are 1) >I0 kbT input ~mpedance, 2) <I00 pF Input capac~tance, 
3) >500 kHz 3 dB Bandwidth, 4) 4 MHzIvolt sens~tivity. The absolute 
accuracy of the s~gnal source must also be better than +25 MHz. 
Source lock can only be achreved rf the source frequency IS available 
to one of the reference receive channels. The power level needed at 
the sampler input IS -10 to -30 dBm. All other recelve channels w~ll 
operate over their full dynamic range. Due to the inherent resolution 
of the 360's synthesized local oscrllators, frequency resolut!on rs Iim- 
ited to 100 kHz Intervals over the full frequency range of the test set. 
Tracking MocFe: This mode is used to phase lock the 3608 receiv- 
ers to a known frequency source. Spec~fically, The 3608 steers its 
local oscillator frequencres to phase lock itself to a reference srgnal 
from the signal source. Typically, the signal source 1s a swept fre- 
quency synthesizer. The accuracy of the source must be within 210 
MHz of the desrred receive frequency to achreve 3608 phase lock 
The source frequency must be available to one of the reference re- 
celve channels for phase lock to occur. The power level needed at 
the sampler Input IS -10 to -30 dBm. All other recewe channels will 
operate over their full dynamic range. Frequency resolution 1s deter- 
m~ned by the resolution of the signal source. Th~s resolution is avaif- 
able over the full frequency range of the test set. 
Set-On Mode: In this mode, the source lock c~rcuitry of the 3605 is 
completely disabled, allowing all four samplers to operate over thew 
full dynamic range. All of the 360's internal local oscillators are locked 
to ~ ts  Internal ovenlzed crystal reference osciliator. A reference signal 
from the signal source IS no longer necessary for system operation. 
Only synthesized sources may be used In this mode, The lack of a 
reference srgnal to der~ve frequency correction prevents the use of 
the 360SS Ser~es signal source. The 360B 10 MHz tlme base must 
be common to the synthes~zed source's tlme base for coherent detec- 
tion to occur. The inherent resolution of the 3608's synthes~zed local 
oscillators limit the recelver resolut~an to 100 kHz. Th~s resolution ts 
ava~iable over the full frequency range of the test sel. Transmission 
Frequency Tracking is typically degraded by 0.1 dB (see Table 2 on 
page 28). Th~s feature 1s valuable for applrcations In whrch the s~gnal 
source must be located a great distance away from the 3605 Net- 
work Analyzer. Additionally, the 3608 recervers can be tuned to mea- 
sure the harrnon~c content of a test device at a known source fre- 
quency. When used rn conjunctron wtth Opt~on 4, Dual Source Con- 
trol Capability, the 3608 receivers can he set at a f~xed offset from 
the source frequency to provide swept harmon~c level 
measurement. 



Vector Network Anulyzevs 

Calibration Kits 

These Wlltron Calibration Kits contain at! the precision components 
and tools requtred to calibrate for 12-term error-corrected measure- 
ments In the connector style of your choice. Components are In- 
cluded lor callbratlng male and female test ports as required. The kit 
supports callbratton with broadband loads. Option 1 adds slldlng 
loads and a pin depth guage when required. 

3650 SMA13,S mm Calibration Kit 
Consisting of: 
23S50 Short. SMA Male 
23SF50 Short, SMA Female 
24S50 Open, SMA Male 
24SF50 Open. SMA Female 
28550-2 Termrnat~on, SMA Male (dc-26.5 GHz) (2 each) 
28SF50-2 Term~nat~on, SMA Female (dc-26.5 GHz) (2 each) 

I 33SFSF50 Insertable. SMA FemalelFemale (2 each) 
33SS50 Inserlable, SMA MalelMale 1 33SSF50 ln~enable. SMA MalelFsmale (2 each) 
34AS50-2 Adapter, GPC-7tSMA Male (2 each) 
34ASF50-2 Adapter, GPG-71SMA Female (2 each) 
01-201 Torque Wrench 
01-210 Reference Flat 
01-222 Connector Gauge 
01-223 Gauge Klt Adapter 

Option 1: Add the following. 
l i S 5 0  Sllding Load, SMA Male 

1 17SF50 Sl~d~ng Load, SMA Female 
I 01-211 Female F[ush Short 

01-212 Male Flush Short 

36511 GPC-7 Calibration Kit 
Consisting of: 

1 23A50 Short, GPC-7 
24A50 Open, GPC-7 
28A50-2 Terminat~on, GPC-7 (dc-18 GHz) (2 each) 
01-200 Torque Wrench 
"'-221 Collet Extractor Tool and Vial of 4 Gullets 

>tion 1: Add the following. 
A50 Sliding Load, GPC-7 
-210 Reference Flat 
-220 GPC-7 Connector Gauge 

3652 K  onn nee tor" Calibration Kit 
Consisting of: 
23K50 Short, K Male 
23KF50 Short, K Female 
24K50 Open, K Male 
24KF50 Open, K Female 
28K50 Terminatron, K Male (dc-40 GHz) (2 each) 
28KF50 Termination, K Female (dc-40 GHz} (2 each) 
33KK50 Inserfable, K MalelMale 
33KFKF50 Insertable, K FemalelFemale 12 each) 
33KKF50 Insertable, K MaleIFemale (2 each) 
34AK50 Adapter, GPC-71K Male (2  each) 
34AKF5Q Adapter, GPC-7JK Female (2 each) 
01-201 Torque Wrench 
01-21 0 Reference Flat 
01-222 Connector Gauge 
01-223 Gauge K I ~  Adapter 

Option 1: Add the following. 
17K50 Sliding Load, K Male 
17KF50 Sliding Load, K Female 
01-211 Female Flush Short 
01-272 Male Flush Short 

3653 Type IN CalibratFon Kit 
Consisting of: 
23N50 Short, N Male 
23NF50 Short, N Female 
24N50 Open, N Male 
24NF50 Open, N Female 
28N50-2 Termination, N Male (dc-f8 GHz) (2 each) 
28NF50-2 Terminat~on, N Female (dc-I8 GHz) (2 each) 
34AN50-2 Adapter, GPC-71N Male (2 each) 
34ANF50-2 Adapter, GPC--71N Female (2 each) 
01-213 Type N Reference Gauge 
01-224 Type N Connector Gauge 

3654 Y connectorm Calibration Kit 
Consisting of: 
23V50 Short, V Male 
23VF50 Short, V Female 
24V50 Open, V Male 
24VF50 Open, V Female 
28V50 Terrninat~on, V Male (dc-60 GHz) (2 each) 
28VF50 Terminat~on, V Female (dc-60 GHz) (2 each) 
33VV50 Insertable, V MaletMale 
33VFVF50 Insertable, V FemaleIFemale (2 each) 
33VVF50 Insertable. V MalelFernale (2 each) 
01-201 Torque Wrench 
01 -21 0 Reference Flat 
01-322 Connector Gauge 
01-323 Gauge Ktt Adapter 
1W50 Sl~ding Load, V Male 
17VF50 Sliding Load, V Female 
01-311 Female Flush Short 
01-312 Male Flush Shod 

3655 Waveguide Calibration Kit 
The 3655 Calibration Kit contalns aH the precision components and 
tools required to cal~brate for 1Pterrn error-corrected measurements 
of test dev~ces with the appropriate waveguide designation. Compo- 
nents are included for cal~bratlng both module ports The kit supports 
calibratton w~th broadband loads. Option 1 adds a slidrng termlnat~on. 
Conslsting of: 

Short, Fixed, 2 each 
Offset, 114-Wavelength 
Termmatron, F~xed (2  each) 
Test Port Sect~on (2 each) 

Option I: Add the following. 
Sliding Termination 



Vector Network Analyzers 
Verification Kits 

These Wiltron Verification Kits contain precision components with 
characteristics that are traceable to NIST. Used primarily by the me- 
trology laboratory, these components provide the most dependable 
means of determining system accuracy. A disk conta~ning factory- 
measured test data for all components IS supplied for comparison 
w~th customer-measured data by Wiltron S e ~ ~ c e  personnel. 

3665 Waveguide VerifFcation Kit 
consisting of: 
Attenuator, 20 dB 
Atlenuator- 40 dB 
Section, Precision Straight 
Mismatch Section 

3666 3.5 mm Verification Kit 
Consisting of: 
19S50-? 7.5 cm Air Line 
19550-78 7.5 cm Stepped Impedance Air Line 

(Beatty Standard) 
428-20 20 dB Attenuator 
425-50 51) dB Attenuator 

3667 GPG7 Verification Kit 
Consisting of: 
1 BASO-1 0 10 cm Stepped Impedance Air Line 

(Beatty Standard) 
18A50-108 10 cm Arr Line 
42A-20 20 dB Attenuator 
42A-SO 50 dB Attenuator 

3668 K connector' Verification Kit 
Consisting of: 
19K50-7 7.5 cm Air Line 
19K50-7B 7.5 cm Stepped Impedance Air Line 

(Beatty Standard) 
42K-20 20 dB Attenuator 
42K-50 50 dB Attenuator 

3669 V connector' Verification Kit 
ConsEsting of: 
19V50-5 5 cm Air Line 
19V50-5B 5 cm Stepped fmpedance Alr Line (Beatty Standard) 
42V-20 20 dB bttenuator 
42V-40 40 dB Attenuator 



Vector Network Analuzers 1 
3rdering Information MILLIMETER TEST SETS and MODULES 

36358 Millimeter Test Set, Interfaces with 3608 Network Analyzer 
to ~rovide necessaw DC, RF, and IF slqnals for 36408 and 36418 

NETWORK ANALYZER [One Required) 
GOB Vector Network Analyzer 
3608 Option 1 : The 3605 rnstrument is supplied with rack-mount 
sl~des and ears. 
360B Option 2A: High Speed Time (Distance) Domain 
Measurement Capab~lity. 
3605 Option 5: Rece~ver Mode Capability. 
360Cl System Console, including support rails. component storage 
drawer, and power dlstrlbut~on. 
360C2 System Cabinet, including support rails and 
power d~strlbution. 
360C3 Millimeter-Wave System Console, including support rails 
and power d~str~bution. 

Series modules I 
36408 Series f ransmtssIonlReflectian Modules (One Required). 
Prov~de RF stimulus to devrce under test and measures relaf~ve ior- ~ 
ward and reflected power. 

3640B-Q TransrnissionlReflection Module. (33-50 GHz) 
36406-U TransmissionlReflection Module, (40-60 GHz) 
3640B-V TransmissiontReflection Module, (50-75 GHz) 
3640B-W TransmissionlReflection Module, (75-1 10 GHr) 

3641 8 Series Transmission Modules Measure relatlve forward 
power 

3641 B-Q Transmission Module. (33-50 GHz) 
3641 6-U Transmission Module, (40-60 GHz) 

ni 
3641 6-V Transmission Module, (50-75 GHz) 
3641 B-W Transmission Module, (75-1 10 GHz) 

TEST SETS [One Rewired) 
.- . hr- - -- 

Model TEST SET MULTIPLEXER 
360TSM Test Set Multiplexer, Enables a 3608 Network Analyzer to 
control two test sets and two signal sources. 3610A Rever 

361 1 A Rever 

sing Tesl SE 40 MHz 1 - -  - -  
40 MHz I slna Test Ss 

SYSTEM SOURCES (One Required) 
360SS47 Signal Source, 10 MHz to 20 QHz, 
100 kHz frequency resolution, +I0 dBm output power. 
360SS69 Signal Source, 10 MHz to 40 GHr, 
100 kHz frequency resolut~on, +5 dBm output power. 

361 2A Rever sing Test Se I V Male 
- 

-- 
40 MHz to 20 GHz [ K Male - 

t Set 40 MHz to 40 GHz K Male - - -. - - 

Devrce Tes -- 
Device Tes 
- 
Device Tes -- -'.-. P-...,-. 

, Set 1 do MHzfoj0 6Hz i v~ale-1 
--- 

. -- 
10 MHz to 40 GHz K Female 

3631 A Frequency Converter 10 MHz to 60 GHz + i e m a l e  

rest Set Options: 
Option 1: Supplied with rack-mount slides and ears. 
Option 3: Asymmetr~cal configurat~on, optim~zes dynamic range 
and performance for the forward parameters (Not available for the 
3630A and 3631 A Test Sets). 
Option 4: 10 MHz Frequency Coverage (Available for Models 
3610A and 361 1 A only). 
Option 5: 62.5 GHz Frequency Coveraqe (Available for Model 

System Source Options: 
Option 1s: Conf~gured for Wiltron 36061 System Console, 360C2 
System Cab~net, or 360C3 Milllrneter System Console. 
Option 1: Supplied w~th rackmount slides and ears. 
Wiltron Swept Frequency Synthesizers and Sweep Generators: 
The Wiltron 67008 Series Swept Frequency Synthes~zers (see 
page 82) with 1 kHz resolutton for h~gh resolut~on measurements 
and the 66008 Series Sweep Generators (see page 92) are also 
compatible with the 3608. Please consult your local representative 
for additional ~nforrnat~on. 

3 6 1 2 ~  and 3622A only). 
CAUBRATION K l l S  

3650 SMN3.5 mm Calibration Kit 
Option 1 : Male and female Sliding Terminations 

3651 GPC-7 Calibration Kit 
Option 1: 511ding Terminatlon, Connector Gauge, 
and Reference Flat 

3652 K Connector Calibration Kit 
Option 1 : Male and female Slid~ng Terminattons 

3653 Type FII Calibration Kit 
3654 Y Connector Calibration Kit Includes male and 
female Slrdlng Tarrnlnatrons 
3655Q WR-22 Calibration Kit (33-50 GHz) 

Option 1 : Sl~d~ng Terrn~nation 
3655U WR-19 Calibration Kit (40-60 GHz) 

Option 1: Sl~d~ng Terrnrnat~on 
3655U WR-15 CalibratEon Kit (50-75 GHz) 

Option 1: Slldrng Termination 
3655W WR-10 Calibration Kit (75-1 70 GHz) 

Option 1: Sltding Terrninat~on 



Vector Network Analyzers 
VERlFlCATlON KITS 

3666 3.5 rnm Verification Kit 
3667 GPC-7 Verification Kit 
3668 K Connector Verification Kit 
3669 V Connector Verification Kit 
36650 WR-22 Verification Kit (33-50 GHz) 
3665U WR-19 Verification Kit (40-60 GHz) 
3665V WR-15 Verification Kit (50-75 GMz) 
3665W WR-10 Verification Kit (75-1 10 GHz) 

TEST PORT CABLES 
3670A50-1 Test Port Cable, dc to 18 GHz, GPC-7 connectors. 
1 foot long, two requ~red. 
36701950-2 Test Port Cable, dc to I8 GHz, GPC-7 connectors, 
2 feet tong. 
3670K50-1 Test Port Cable, dc to 40 GHz, K Connectors, 
1 foot long, malelfemaie. two requ~red. 
3670K50-2 Test Port Cable, dc to 40 GHz, K Connectors, 
2 feet long, rnalelfemale. 
36JOV50-1 Test Port Cable, dc to 60 GHz. V Connectors, 
1 foot long, maletfemale, two required. 
3610V50-2 Test Port Cable, dc to 60 GHz, V Connectors, 
2 feet lor~g, male/lemale. 

TEST PoaT CONVERTERS 
Test port conveners for 3610A, 361 1 A, 3620A, and 3621A 
Test Sets. 
34UA50 Test Port Converter, UniversallGPC-7 
34UK50 Test Port Converter. UniversallK Connector. male 
34UN50 Test Port Converter. Un~versallN, male 
34UMF50 Test Port Converter, UniversalM, ternale 
34UQ50 Test Port Converler, Universalt2.4 mm, male 
34U550 Test Port Converter, Unlversall3.5 mm, male 

Test port converters for 3612A and 3622A Test Sets 
34YA50 Test Port Converter, UniversallGPC-7 
34YK50 Test Port Converter. UniversallK Connector. male 
34YSS50 Test Port Converter, UniversallSSMA, male 
34YV50 Test Port Converter, UnivenallV Connector, male 

01-202 Wrench for changing test set Test Port Converters 

SOmnrARE 
2300-10 ANACAT" Software 
2300-1 1 A Materials Measurement Package 

REPLACE'MEhlT GPlB CABLES 
2100-1 GPlB Cable, 1 rn (3.3 ft.) 
21 00-2 GPlB Cable, 2 rn (6.6 ft.) 
21 00-4 GPlB Cable, 4 rn (1 3.2 ft.) 
21 00-5 GPIB Cable. 0.5 m (1.65 ft.) 

ACCESSORIES 
2225C Ink Jet Dot-Matrix Printer, Including 2225-1 Interface Cable, 
1 Ink Jet Cartridge, and 500 sheets of Ink Jet Pnnter Paper 
2225-1 Spare Printer Interface Cable 
2225-2 Replacement Ink Jet Cartridge 
2225-3 Fan-Fold Ink Jet Printer Paper (500 sheets) 
2000-209 3.5-inch Blank Diskettes (Box of 70) 

TRAlNlNG 
360MS Optlon 10: Two-Day Trainlng Course, A two-day user 
tralnlng course covering basic 3608 features, operation and measure- 
ments. Enrollment for two operators IS provided at na charge with the 
purchase of each 3608 system. 

ON-SITE SUPPORT 
360MS Optlon f 1: On-Site Verification, On-site 3606 system 
verification performed by a Wiltron servlce englneer using traceable 
devices from a Wrltron Verification Klt. Includes both tabular and 
graphic hardcopy data output. 
360MS Option 12: On-Site Senrice, One year on-site service sup- 
port for the 3608, test set, and system s~gnal source. Includes all 
labor and material. Available throughout the USA and In most intema- 
tional areas. Please check avarlabil~ty wlth your local representative. 

EXTENDED SERVlCE OPT IONS 
Additional, one year and two yeas "return to W~ltron" sewice 
is available, as an optlon for 3608 systems and components. 
Prices and details are avatlable from your Anritsu-W~ltron Sales Rep- 
resentatwe or by contacting the factory. 



VNA Measurement Solutions 
General Information 

PuIselCW Vector Network Analyzer System 
The Wiltro~i Jh0I3S2OA Plilsr/CW Vuctor Xcirvork 

AilaIy~vr Svstcn~ ctjmbincs full-pcrformancc CW 
nlcasurcmrnts with t l ~ c  most powcrfr~l plilsccl KF 
measurenicn t capabf li ty availal.1~ toddy. Obscrvc tlie phase 
and niagi~itrlde perf(wmance d wing pulse operation with as 
narrow as 2n 11s resolutiot~. Desigl~ers of MMlC de1,icc.s can 
now evaluate IligIl power perf(~rniancc on-w;l fcr. EW svstcn~ 

Measurement Solutions for Specific Needs designers call characteri~e mtlst EW svstcnl ctlmponcilts 
~ indc r  actual use cmndi tions, reducing problen~s at the system 

- 

lcve~. The 20 ns resolution and minimum pulse width 

1 Erro~.-Col+rrcfccf Noise f iy rrc Mcns~r l -~~~~rcn  k 

r Af~ to~r in  nnd Rnrfnr Cross S r ! ~ - t i n ~ ~  Mcnslr rr~nrrn/s 

The ShRB familv of vector network analvzers offer< 
jnma tcF~ed performance, accuracy, and versatility. In addition 
o n ~l~imbcr  of k s t  sets and tcst inoduIcs, wc offer a number 
i f  measurement system solutions. These systems focus the 
wwer of the 3hnB family on specific applications. You bencfit 
,xi th a turn-key solution to difficult nleasurernerlt problems. 

i~laterials Measurement Software 
The LVrltrt~n Mntcrials Measurcmer~t S o f h ~ ~ m  computrs 

he complex permittivity and pernlcabilitv of materials based 
In 3608 S-parameter measurements. EW a i d  comnrunicatioi~s 
;!;stuns engineers can minimize the refl~ctivi ty of coatings. 
biaterials scientists can analyze tllc chcmical composition of 
naterials. See page 40 for more infoma tion. 

4igh Temperature Superconductor Measurement 
Systems 

The capability so control the atmosphere surrounding the 
8A'iltrt>ii 3680 S ~ T ~ F S  of Universal Test fixtures enhanccs this 
~roducts versatility. The ATM-77K CryoUTF was desigl-zed 
or making accurate microwave measurements at 77 degrees 
<elvin. Tests of I-ITSC circuits are ilnw casily made with an 
)ti-the-shelf fixture suitable for broadband passive and active 
:omponents, See page 11 for more inforniation. 

capability is 50 rimes narrower than that irffered bv nnv 
competitor. See page 42 for Inore inf(>rrnatinn. 

Noise FigvrelVeetor Network Analyzer System 7 
Wil trim's 3(~1)NF2flA Noise Fip~re/Vector Network 

I 

Analyzer System brings a new Ievel of accuracy to the 
characterizatio~l and optimir,a tion of low noise microwave lu 3 
devices. Tlw capabilities of a IiigFi pcrfor~nancc VNA and 0 

=I 
CD 

noisc figurc meter have bcen integrated into one svstem. It is 2 
ITDW possible to mnkc ermr-cnrrecterl S-paranreter and ~ c l i s ~  V) 

figure rneasLrrernentq to 20 GHz with a single connection. Soc 
page 44 for more infor~natioi~. 

I - I  
RCS Measurement Systems 

The 3hOB Vector Network Ai~aIyzer is ideal for use In 

often require both hnriznntally polarizeri and vertically 

' I  
Radar Cross Seckinn (RCS) measurements. RCS rneasurcmrnts ~ $ 
polarized data from separate antennas. The 3hOB is the only 
vcctor nciwork analvzcr w11icI1 can make ~I ICSP  three Ei i 
measuremei~ts simultaneously a s  the AtiOB Ilns 1.11rt.e complete I 

mcasurcmtnt channels - one reference and two test. Also, in .- ' 

making RCS ~neasurernents, it is ilnpor'nnt to remove 
unwanted reflections such as antenna Icaknge and 
backgrc~und rYflections. The most accurate approach to 
eIiminating unwanted reflections is callfd "Ilard piting." The 
3hOB is tht- onIy VNA with this capability. Tlre VNA 
rccciver's range ~ ~ t e  is opened only during the time that the 
desired signal is expected at the antenna. At othcr times, it is I 
closed so that unwanted wflections are reduccd by 80 dB. See 
page 46 for more information. 



Mgterials Measurement Software 
Model 2300-1 1 A 

A Versatile Solution 
Wiltron's Materials Measurement software works in 

conjunction with Wiltron's High Speed Time (Distance) 
Domain software and phasor impulse processing to aIlow 
gating of fixture effects and compensation for fixture 
dispersion. Since thc 2300-1 1 A software only requires 
reflection data, analysis of materials at high temperatures is 
greatly simplified, compared with soIutions that require both 
reflection and transmission measurement data. 

Accommodates a Wide Variety of Test Fixtures 
The analysis is based on measurements of two sniall, hut 

different size, samples of material. Either coaxiaI or 
waveguide fixtures are supported. This approach simplifies 
the task of characterizing a wide variety of materials. 

The 2300-1 1A Materials Measurement Software comes on 
one 3.5-inch microfloppy diskette, and ntns on MS-DOSm 
compatible computers with a minimum of 2 Mbytes RAM. 
The Wiltron 360CC MS-DOS" Computer/Controller is the 
ideal hardware environment for this sofwnre. If both thc 
Materials Measurement software and 360CC MS-DOS'" 
Computer/ControlIer are ordered at the same time, the 

2300-1 1 A Materials Measurement Package software comes fully-resident on the hard disk and operates 

Highlights through straightforward menu selection. 

I- - -+ - -- -- - -- - 1 
Corn~7lr~.u Pi*nl~iffi-rlit!/ 
Complex Permenbilitjy 

m Reqirires Only Reflection Menslrrenrcnk 
Simple Fixtztring Reqirircme~ts 

The new Wiltron 2300-11A Materials Measurement 
Package operates with any 360 or 360R Vector Network 
Analyzer system to compute the complex permittivity and 
permeability of materials based on one port Sparameter 
measurements. The complex loss tangent (tand) and magnetic 
loss taridgent (tnnArn1 for the material are also calculated. 
This sofhvare provides a method to measure and analyze the 
basic properties of materials. EW and communications 
systems engineers can minimlze the reflectivity of coatings. 
Materials scientists can analyze the chemical composition of 
materials. 

Unique One-Port Approach 
Wiltron's approach offers significant advantages over other 

soIutions that require both transmission and reflection 
measurements. For high loss Erpr product materials, sampIes 
must be made very t11in. Soluhons that need bath 
transmission and reflection measurements require suspension 
of a thin web of material in the transmission line (fixture). 
Support windows interfere with the measurements. With 
WiItron's reflection-only approach, samples are backed by a 
short circuit that provides support and alignment within the 
trnnrnission Ime. 

EP 
R E A L  'REF-*% oooU i..oouu/oIv I cH I - Er 
I - -- . . . - -. - I FlFF e l * 1 F  

I 

ILUCWARY ~ A ~ F - O  oovpv r W U u l D Z ~  
UP 
R E A L  PREP-1.000.U 1 OOOU/DIV 
I - - - -  -- 

I 

- - - 

A measuremen1 of the complex rnatenal pararrieters t , and u, of GaAs ( I f  0) 

Orderina Information 
- -- - - 

2300-1 1A Materials Measurement Package 
includes: 

360CC ComputerlControlfer 
Materiais Measurement Software 
GPlB Interface Cable, 2 meters 

Option 1: Delete 360CC MS-DOS"' CornputerlController 
Option 2: Portable MS-DOS", Computer/Controller 



In addition to tlre performance of the ATM-77K C r y o m ,  
the Wiltron 360B V N A  provides unmatched dynamic range 
and directivity perFormance, significantly improving 

I measurement accuracy, essential for most 5 ~ p e r c o n d ~ c t 0 ~  I 

microwave components. 

1. Flow-tl~rough liquid nitrogen cooIed stage accommodates 
up to 1 inch substrates and maintains an isothermal 
platform for the WUT.  

';" : ,- .. 

2. Liquid nitrogen shower eliminates temperahwe gradients 
between the surface of the DLJT and the cold stage. 

3. Adjustable launch measures substrates up to 1 inch long 
without requiring modification of the center stage. 

4. Nitrogen purge shroud provides a controlled atmosph~re 
I 

for the Dm and allows easy access for minimum cycle times. 
VI 1 

For more information on the ATM-77K CryoUTF, contact Z 
B 

ATM at 1203) 794-1 100. 

". 
fir 
m 

C yogenic Universal Test Fixture 

:rvoaenic Universal Test Fixture Hiohlights 

/ Iz t - r~ lnte Mir-n~iln~lr Mr,nr;~r l u n ; r ) ~ f s  rrt 77K 
Simple Oprmtion Recllrces Mensrrremetft Tirne 
Slrihbfc fiw Hybrid Circzfib R I I ~  MMlCs 
LRL, LRM,  mrri OSL Microsfrip Cn~ibr~tiofl/Verifjc~ti017 
Ki  f s 

ubstrate Measurement Capability 
The ATM-77K series Cryogenic Universal Test Fixture 

:ryoUTF) is uniquely designtd for fast and accurate dc-40 
Hz microwave mensurcments under controlled atmosphere. 
vailabk from Advanced Technologv Materials, Tnc. ( A m ) ,  
e unit provides microwave circuit designers with a reliable 
f-the-shrIf test fixture suitable for broadband passive or 
6ve components. The test fixture IS suitable for a wide 
nge of circuits needing evaluation at 77K, including: H E  
srmators, filters, and similar 2 port devices made on A1203, 
)A101 or similar substrates. The fixture also provides an 
:wllent test environment for accurate measurements of 
mtive GaAs Microwave Monolithic Circuits, GaAs devices 
td hybrid ICs at cryogenic temperatures. 
The system has a reproducible cooling rate of about 40 

?pees C/rnin. Input and output connections are made to the 
UT by two spring-loaded jaws that include 
ax-to-microstrip launchers. The jaws accommodate 
~bstrates from 5 to 75 mils in thickness. One jaw is moveabIe 
two dimensions to accommodate substrates up to 1 inch 
ng and line offsets of up to 1 / 2  inch. 

~ceptional Performance and Reproducibility 
For accrrrate caIibration or measurement, tlze DUT is 

rectly placed between spring-loaded jaws. This al~ows the 
thrc to accommodate differmt devices without requiring a 
eta1 carrier. The unique jaw action ensures solid, repeatable 
ectrical contact. For substrate sizes of less than 1 cm or 
?As chips, it is recommended that the DUT be mounted on 
thin metal carrier between two Made1 A103-35 microstrip 
unchers. The opposite ends of the l aund~ws  are then 
mped into the CryoUTF jaws. Support for the metal carrier 
prcrvidcd by a metal block provided with the CryaWF. 

In addition to tlre performance of the ATM-77K C r y o m ,  
the Wiltrnn 360B V N A  vrovides u ~ m ~ t r h ~ d  rirrnnrnir ranup 

2. Liquid nitrogen shower eliminates temperahwe gradients 
between the surface of the DLJT and the cold stage. 

t ,  
- . - - . - - - . . - - . .- . n-- 

4. Nitrogen purge shroud provides a controlled atmosph~re 
for the Dm and allows easy access for minimum cycle times. 
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PulselC WIVectou Network Analyzer 
Model 360PS20A, 890 MHz to 20 GHz 

A Complete System 

360PS20A PulselCW Vector Network Analyzer 
Hiahliahts 

I 

Mj,~i>!,~~ln P I ~ ~ S C  Widhr 4 ~ - f 4 r  T 

I rub dd D!{nnmic Range for CW Mensrirements 
I Displays Phase and Mngnitrrde Verstrs Time or Frequency 
m Flrll  Rcv~rsing S-pnmrnetr~ Meas~rrem~nfs  with Error 

Correct ion 
The WiItron 360PS20A PuIsejCW Vector Network 

Analyzer System combines full-performance CW 
measurements with the most powerful pulsed RF 
measurement capability availabIe today. 

MMlC and GaAs FET Measurements 
Designers of GaAs FETs and MMTC devices can now fully 

evaluate device performance both on wafer and microstrip. In 
CW mode, the system can k u s 4  to measure the small signal 
Spararneters. It can then be switched to measure the performance 
at frill RF power output using a low-duty-cycle, pulsed RF 
stimulus. Heatsinking is not needed, as the device temperature 
does not rise as a result of the low-duty-cycle RF stimulus. 

EW and Radar Component Measurements 
EW and radar systems engineers can now characterize 

components under actuaI-use pulsed RF conditions, thereby 
reducing problems a t  the system level. Many micrawave 
components exhibit gain and phase changes during RF 
turn-on and turn-off. Measurements of warm-up time are 
needed to know when the system is available after turn-on. 
System accuracy can be improved hy predicting performance 
during pulses. The 360PSZOA can profile the gain and phase 
performance of a device with as narrow as 20 ns resolution as 
the RF pulse or bias pulse is applied. Previous VNA systems 
only offered 1 ps pulse width resoIution. 

Pulse I V Testing 
Methods for nonlinear mldelling of transistors can be done 

with the 360PSZOA. Based on pulse parameter measurements 
under pulsed bias conditions, the DUT's dynamic variations 
(without being subjected to its temperature variations) can be 
accounted for. Such methods have been successhlly achieved 
with FET transistors and may be extended to high power 
bipolar transistors used in pulse CIass C radar applications. 

The ~ ~ O P S Z O ~  includes installation, a one year on-site 
warranty, and all equipment needed for both pulsed RF and 
CW measuremenls. PuIsed RF capability can be easily added 
hr existing 360B systems with the 363hA Test Set Package (EP). 

Exceptional Performance with Minimum Cost 
~ i i t r o n  uses an advanced system architecture that 

provid~s a wide effective bandwidth (>5Q MHz1 with 
exceIlent sensitivity and dynamic range. Wiltron's approach 
requires only one RF source, giving significant savings over 
approaches requiring two microwave synthesizers. 

Unmatched Versatility 
The 360PS20A can be configured in a wide variety of ways 

to offer maximum flexibility. The test set incorporates 
covplers capabIe of 20 Watts peak (10 Watts average) forward 
power. An additional coupler in Port 2 allows hig11-power 
forward measurements and low-power reverse measurements. 
Key nodes on the test set are available to allow addition of 
bias tees, high-power amplifiers, and terminations. 

The RF stimulus modulator and all four profile rnodulat~rs 
can be externally triggered for time-coincident measurements. 
Three methods of devefoping the reference channel CW, 
P~~lsed ,  and Set-on are available for accommodating a wide 
variety of measurement situations. 

Odering information 

36OPSZDA PULSEICW 
VECTOR NETWORK ANALYZER SYSTEM 

Provides pulsed and CW measurement capability 
over the 890 MHz to 20 GHz frequency range. 
The 360PS20A system cansists of: 

360 Network Analyzer (w~th Option 5, Receiver Mode Capability) 
3636A PulselCW Test Set (890 MHz to 20 GHr) 
67478 Swept Frequency Synthes~zer 
360GC MS-DOS ComputerlController 
360ACM Auxil~ary Control Module 
360PSG Pulse Generator 
360C7 System Console 
360C4 Computer Console 
222% Ink Jet Dot-Matrix Printer 
Pulsed Measurement Software 
Two-Day Training' Course for Two Operators 

3636A PULSElCW TEST SET PACKAGE 
(Upgrade far Exlsting 360 Systems) 

This package adds pulsed and CW measurement capability to 
an existing 360 VNA system. It requires a Wiltron 360 Vector 
Network Analyzer with Option 5, Recelver Mode Capability and 
a 6700B Series Swept Frequency Synthesizer. 
The 3636A Test Set Package (TSP) consists of: 

3636A PulselCW Test Set (890 MHz to 20 GHz) 
360CC MS-DOS" ComputertController 
360ACM Auxiliary Control Module 
360PSG Pulse Generator 
360C4 Computer Console 
Pulsed Measurement Software 

OPTIONS 
These options apply to either the 360PS20R system or the 
3636A Test Set Package (TSP) described above. 
Option 1: Delete 360CC MS-DOS" ComputerIController 
and 350C4 Computer Console 
Option 2: Portable 360CC MS-DOS* CornputerlController 



PulselC W/Vector Network Analyzer 

Specifications MEASUREMENT UNCERTAINTY CURVES: 
Model 3636k Test Set (K Connectors) 
Reflection Measurements: 

Frequency Range: 890 MHz to 20 GHz 
Pulse Width: 20 ns to CW 

I Outq Factor: 0.1% to CW 
I oulse Repetition Frequency (PRF): 

M~nimum: 1 kHz 
Maximum: 980 kHz (limited by system pulse generator) 

'ewer Handling: 20 Watts, peak (10 Wafts, average) 
iqu~valent Bandwidth: >50 MHz 

1 Pulse Delay: 0 ps to (% - 1 ps - Pulse width) 

External Trigger Width: 25 ns 
I External Trigger Delay: <85 ns 
I Dynamlc Range Summary:" 
I I 

Frequency - -.. . . . -. 
890MHz 2 1 20 GHz 

-. - 

Maxtmum Slgnal 
I 
8- 

Ento Porl-2 (dBm) 

Noise Floor 

Receiver Dynamic Range '' 
. ( d B )  

P D ~  1 Power " 

1- - IdSm, t y ~ l c a ! ) ~  - .- 

System Dynamic ~ange'' '  I (dB) 

Test Port Characterisl inectors): 

Frequency -- 
- 

Direct~vitv (dB) -. 
s o u  je)_ >40 >38 
I- -1 

. . -. 

rce Match (( 
-. 

3d Match (d 
- .  
." 8 - Frequency nellection - 

Tracking 

8 Dynam~c Range IS glven In two manners "Receiver Dynam~c Range- IS defined as 
Ihe ralio ot lhp rnaxlmum s l g ~ l  level at PWI 2 lor 0.1 dB compresslor to Ihe nolse 
lloor a1 Pon 2 The System Dynamlc Range IS dellned as lhe rallo of the power 
lncldent on Porl 2 In a through lire connection lo !he noise Hoor a1 Port 2 (loward 
measurements only) In praparjng the Dynamlc Range Summary labje mlnlrnum 
IF Bandvv~dth and $024 averages were wed In cal~brahon and measurement 
Charqes rn the Y ~ d m  IF Bandwdth or averaging can resull In varlatlons a1 low levels 

: WlIh hgh power termlnaron and usang Internal step atmuator. 
, Fw pulsed measurements, average Pan. 1 power, rscelver d y ~ m e  range. 

and syslem dynam~c range are reduced by 201og(duly lanor) 
3 Fw CW measuremenls, u s ~ q  Ihe Tra&mg Mode. 

Fw pulssd measurements. IransmisSmn uncena~nty curves are 
sh~lled to me leh by ZOlog(duty laclor) 

MAGNITUDE 
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.- 
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0 
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Noise FigurelVector Network Analyzer 
Madel 360NF206,2 to 20 GHz 

The 3642A Noise Figure ModuSe 
The heart of the noise figure system is the 3642A Noise 

Figure Module. The 3642A includes a high performance noise 
source, superheterodyne receiver, and all the RF switching 
circuitry required to measure noise figure and pass 

360NF20A Noise FiaurelVNA Hiahliahts 

E~rnr-Cnrrecfcci Noisc Figrr re n r ~ d  S-pnrrrmefer 
Meflsurrrnen ts 

11 2 fo 2U GHz Frcqtre~cy Caz~crqe 
Ens!/ Upgmcle for Existills 360 & 360B S!/stenrs 
F r r l l - R ~ c r s i r r ~ q  5-pnrmcter Menstirenze~lts 

WiI tron's new Noise Figure Module for the 360B Vector 
Network Analyzer brings a new IeveI of ease in accurately 
rl~nracterizing and optimizing low noise microwave devices. 
Vector network measurements are often performed in 
conjui~ction with noise figure measurements to help arrive at 
matching stnrctures that give optimum performance. Wiltron 
makes this job much easier by combining both measurements 
into one system. 

EaAs FET Device Characterization 
The noise performance of GaAs FET amplifiers depends on 

the matching structure surrounding each dwice. Together, the 
Wdtron Noise Figure MDcIuIe and 360B V&r Network Analyzer 
make these measurements easily and wit11 exceptional accuracy. 
With the use of the 3608 and 3h42A, mismatch uncertainties 
can be characterized between: 
1 )  the noise source and DUT, 
2)  the DUT and thc measurement system, and 
3) the measurement system and the noise source. 
Improved accuracy means greater yields and less rework. 
Noise Figure Capability Easy to Add 

Noise flptre rncasurernent capability can be easiIy added 
to existing Wiltron 36nB systems. The 3642A quickly attaches 
to the K Connectorm test ports of a 3hlOA, 3611A, 3620A or 
3h21A Test Set {with an Auxiliary T/O Connector). A Wiftron 
36OCC MS-DOS* Cornputer/Controller, 36QACM Auxiliary 
Control Module and noise figure measurement software 
compIete the instalIatinn. No additional mixers or local 
osnllators are required. 

S-parameter measurements through to the test set. 

Ordering Information 

3611hlF20A NOISE FlGURElVN A SYSTEM 

Provides single-sideband nolse figure measurement capability 
(2 ta 20 GHr) as well as S-parameter measurement capability 
(0.04 to 20 GHz). 

The 360NF20A system consists of: 
360 Network Analyzer 
3642A No~se Figure Module 
361 0A Reversing Test Set 
360S547 S~gnal Source 
360ACM Auxiliary Control Module 
360YTC YIG Tracking Controller 
360CC MS-DOS ' ComputerfController 
360C1 System Console 
360C4 Computer Console 
2225C Ink Jet Dot-Matrix Printer 
Noise Figure Software 
Two-Pay Tra~ning Course for Two Operators 

3642A NOISE FIGURE MEASUREMENT PACKAGE 
(Upgrade for Existing 360 Systems) 

This package adds single-sideband noise figure measurement 
capab~lily lo an existing 360 VNA syslem. It requires a 360 
Network Analyzer, 3600A coax~al test set (with K connectorm test 
ports and aux~liary 110 connector), and either a 36055, 66008, or 
67008 serles signal source. 

The 3642A Nolse Figure Measurement Package {NFMP] 
consists of: 

3642A Noise Frgure Module 
360ACM Auxiliary Control Module 
360YTC YIG Tracking Controller 
360CC ~ S ~ ~ ~ ~ o r n ~ u t e r / ~ o n t r o l l e r  
360C4 Computer Console 
No~se Figure Software 

OPTIONS 
Option 1: Delete 360CC USDOS'~' CornputerlController and 
360C4 Computer Console 

Option 2: Portable 360CC MS-DOS" CornputerlController 
Option 3: Double-Sideband Measurement Capability 
Deletes the internal YIG Tracking Filter and 360YTC YIG Tracking 
Controller to allow double-srdeband noise figure measurements. 



Noise FigurelVector Network Analyzer 

ecificatians UNCERTAINTY CURVES 
Model 3620A Test Set (K Connectors) with 36426 
Reflection ~easurernents: 

MAGNITUDE following s p e c ~ f i c a t i o n s  apply to a 360 system ~ncorporatlng the 
!A Noise F~gure Measurement Package and 3620A Active 
ce Test Set. 
;e Figure Frequency Range: 2 to 20 GHz 

arameter Frequency Range: 0.04 to 20 GHz 

ie FFgure Measurement Range: 0 to 30 dB 

The 
364: 
Devi 

Nolr 
S-PI 
Hoi! 
., . 

;e Figure Measurement uncertainty:" 
5 dB Q 23°C 
dB 6' 0 to 55°C 

;e Figure Measurement Resolution: 0.01 dB 0 
0 0.1 0.2 0.3 0.4 0.5 0.6 0 7 0.8 0.9 1.0 

Reflection Coefficient 
PHASE 

lmum Operating Power (Noise Figure Module): 
dBm; damage level, +3 dBm 

:king Filter Drive: 1 to 10 Volts; 0.5 VoltslGHz Ira( 

I Rec 
SSE I DSE 

elver Noise Figure (@ 20 GHz): 
1: 14.0 dB maxlmum 
1. 12.5 dB maxlmum 

arameter Dyrtamtc Range ~umrnary:" 

F~POU- 1 --zK-7 o 
0 0 1  0 2  0 3  0.d 0.5 0 6  07 0 8  04 ? O  

Reflection Coeff~c~ent 

Transmlssron Measurements: 

MAGNITUDE 

Maximum Signal 
Into Port 2 +30 

- -  
Idem) 

Noise FYoor -1 09 
A d B !  1 1 -99 
qeceluer Dynamic 

Range 
(dB1 

Port 1 Power 
(dBm3 typ~cal)~ - .- - 

$em Dynamlc Range 
(dB) 

100 I 

t Port Characteristbcs (K Connector): 
- - -  - -  - - - 

Frequency - -- 2 GHz -- 20 GHz 

Source Match 
.(dB) 1 

or 
10 a - l o  -20 4 D  -a -50 -50 -701 +a -90 

S21 Measurement Level (dB from Ref.) 
PHASE 

- - 
Load Mat1 

(dB) -- 

Reftectio 
. * r , , n ~ n , ,  7". R,,,,,,,, , , acklng 33.007 M.O1O 

(dB) 

Tesr sets musl have Audllary 110 Connector. 
Exelud~ng Noise Source Error 
Dynam~c Ranga rs glwn two rnarmers. 'Receiver Dynamc Rang$ is M n e d  as Ihe 

~'locf the maxlmum signal level a1 Porl2 for 0 I dB cornpresslon to the noise Iimr at Pod 2. 
hs.'Sysrem Dynemlc Rangam is defined ss the ralm of the powsr lncldent on POn 2 In n 

gh llne connectlcn to the norse Hoor at Port 2 {forward measurements only). In preparing 
ynamlc Range Summary lable mlnlmum IF Bandw~ah and 1024 averages were u s d  In 
a i m  and measuremant. Changes In the Vldeo IF Bandw~dth or averaging can result In 
~ons at low levels. 
0 d8m Inlo 3E20A Test Sel 

10 0 -10 -20 -311 44 -51) -611 -70 4 0  -90 
$1 Measurement Level (dB from Ref.) 



Antenna and RCS Measurements 

Antenna & RCS Measurement Highlights 

I i t ~ r d  Gnt i j~~y  R t b ~ ~ r ( ~ ~ j ~ ~ s  l / i ~ ~ i ~ i ~ ~ ~ f i ~ ~ f  Ri2.q~(~j7s~~s 
Tztio Test Clranrr171s Allori~ Si~nr~ltni lr .olrs M~~nslirenrent of 
Vctf irnil!/- nizd Horizi~ri fnSly-Pr7lnrizrrl Anlenrm - 

U Diwct Displn!~ of Aj~fr*nlrn Patfern 

T l ~ e  3hOR Vcctur Network Analyzer is ideal for use in 
Radar Cross Section IRCS) and antenna mcasurenients as in 
the Svsterns Planning Corporation (SPC) MARS 10n System 
above. The higlr dvnarnic range af the 3600 assurcs that. stnall 
radar crosq sections can bc measured accurately a n d  
repeataldy. The broad frequency coverage allows antenna 
pattern ~neasrrrements anyrvl~rrc from 40 VHs to 11 0 GHz. 

ConlpIete RCS and antenna pattern measurements require 
both horizontally-polarized and vertically-polarized data. This 
is accornpIished by taking data from separate verticaIly- 
polarizeil and horizontaIly-pnlarized antennas. The 3hOD is 
the only vector network analyzrr which can make thcse two 
measureinmts si~nultaneously as the 3hOB has t1ircc complete 
measurement cllannels - one reference and two test. 

Other netwc~rk analvzers have only a single reference and 
a single test channel so the signals from the two antennas 
must be muItiplexed intn the siiiglu test channel. Multiplexing 
takes time and, unless the antenna rotator or X-Y scanner is 
stopped fur each measurement, the horizontal and vertical 
data is skewed as to position. This creates errors in both RCS 
and antenna measurements, regardless of whether the target 
or antenna is rotated or  if the antenna is X-Y scanned in a 
near fieId measurement system. In either case, the 3608, wit11 - 
its dun1 test cIiannels, is i~nmul~e  to such errors. 

In making RCS rncasurcments. it is important ta remove 
unwanted reflections such as antenna leakage and 
background reflections. This can be done with software 
methods such as time dnn~ain  processing but this technique is 
matl-tematicaf ly limited to approximately 40 dR of unwanted 
signal reduction. 

Tlic most accurate approach tn eliminating unwanted 
reflections i s  callcd "harci pting." The 3608 is the only VNA 
wi t11 this capnbilitv. The VN A rrcciver's range gate i s  opened 
onlv <luring thc time h a t  the des i rd  signal is expectcd at the 
antenna. At otl~cr times, i t  is closed so that unwanted 
reflections are r~duced by 8n dB. 

The 360B alsn has the capabiIity tn plot antenna pattcrn 
measurements in exther rectangular or  polar format directly 
on the frunt panel CRT display. Nn additional software or 
contrc>ller i s  required to enable this f ~ a t ~ ~ r e .  

I 
- 

Manv configuraticlns are avail~blc tn meet yrlur 
measurement needs. 

SPC, iir cooperation with Wiltron, offers an integmtcd 
system for antenna and RCS measurements. 

To learn more about the antenna pattern and RCS 
capabilities of the 3605, consult your Anritsu-Wil tron Sales 
Engineer or Product Specialist or contact System Planning 
Corporation directly at (703) 351 -871 9. 

I 



Scalar Network Analyzer - Overview 
I 

I 

The 540014 family of Scalar Measurements Systems integrates 
a sophisticated scaIar analyzer with a full-function microwave 
generator. The result is a low cost system with uncompromised 
performance in a compact package. 

See page 5a 

The 562 is a high performance Scalar Network Analyzer. Great 
care has been placed of the front panel operation to make it 
straightforward and easy to use Frequency coverage c ~ f  the 
562 is dependant on thc. source that prnvides the microwave 
stimulus. The 562 is compatible with a number of sources. 

See page 64 

The Wiltron 560A Scalar Network Analyzers analog displav 
provides the speed necessary to tune microwave components 
in a real-time environment. A complete system using Wiltron 
high directivity SWR autotesters and sigilal sources provide 
simultaneous transmission and return loss measurements 
covering frequency ranges u p  to 40 GHz in coax. 

See page 70 



Scalar Network Analyzers 
General Information 

Introduction to Scalar Network Analysis 
{ A  Scalar network analyzers offer an economicnl solution 

for measuring the magnitude only Iscalar) characteristics of 
microwave devices. Most inlcrowave cunrponents have only 
scalar speciflcat~ons. Whcre vector analFcrs are commonly 
us& to aid design actzvitirs, scalar nnalvyers are used in 
manufacturing for adjustment and flllal test to syecificatron. 

Scalar ailalvzers use very wide Lmndw~dtlr detectnr/log 
amplifier based receivers and a swept microwave source. 
Vector analyzers incorporate narrow bandwidth rccelvers 
tuned to the same frequenq as tlre signal source. WhiIe 
detector based receivers offer less dvnamic range than the 
narrow bandwidth rece~vers in vector analyxers, they allow ta 

easy measurement of nonlinear devices (mixers and vi 
frequency mu1 tipliers). AdditionaIl y, they a lhw absolu t~ 54 
power measurement aver a wide dynamic range, and easy 
measurement of multiple port devices. Scalar analyzers also Tl 
offer verv fast sweep update rate, improving tune times in ac 

applications where operators must make many adlustments if L 

Scalar nnalyzerq present resuIts in the samf format as co 
vector network analyzers in the rectangular/magnihsde U F 
display mode. The hori7ontal axis is frequency range. Wiltron Pr 
562 scalar analyzers measure and display device match in OL 

SWR or return loss in dB, transmission gain or loss in cIB, and 
absolute power in dBm. A Volts Mode IS also available to 5f 
display the response of a detector t y p ~  test device. Calibration 
of scalar network analyzers consists onlv of compensating for I 
transmission and reflection frequency response. 

Built-in Automated Testing. Wiltron'q scalar analyzers 
o f f ~ r  many built-in features to speed tcsting. Automat4 I 
cursor features give qu~ck and accurate identification of 
specific characteristics, including Min/Max, "X" dB and "X" 
dB bandwidth. Setup5 may be saved and recal1t.d (wltlr 
internal battery backcd RAM) and quickIy sequenced for 

k 
production use. Trace memory features allow de-embcdding- 
of couplers or high power aiienuators as well as satllng and 

C 
I 

recalling of measurement reqults. Autoscaling speeds tesking thf 
of new devices by automatically selecting scalc value4 and 
positioning the trace for best viewing Straight and complex 
Iimit llnes with pass/fail testing provide easy comparison of 
results to specification. 



1 Signal Sources. Recommended signal sources for the 
'Yiltron 562 Network Analyzer are the 6600B Sweep 
;enerators, and 6700B Swept Frequency Synthesizers. These 
nshurnents use Wiltron fundamental oscillators over the 2 to 
6.5 GHz range. Sweepers and syntl~esizers offered by other 
:adfng manufacturers use multipliers to accomplish this 
requency span. This multiplication process produces signaIs 
bundant in Imrrnonics and (more worrisome) in s u b h a m o ~ a ,  
vl~ich cannot be readily filtered out. The new 540DA Scalar 
deasurement Systems incorporate a built-in swept frequency 
owe. A patented frequency correction scheme produces a 
lundr~dfold improvement in frequency accuracy compared 

ro that of stand-alone sweep generators. The 5400A has 
virtually no frequency drift with time or temperature. 
5400A Scalar Network Analyzer with Built-in Source 

A complete system for both manufacturing and field use. 
The source has start frequency accuracy 100 times more 
accurate than stand-alone sweep generators, Many powerful 
automation features enhance production testing, including 
complex limit lines with passifail testing, intelligent cursors, 

I up to nine markers, trace memory, and autoscaling. Built-in 

I print and plot buffer eliminates long waits for hard copy 
atput. Optional full-capability GPIB for ATE applications. 

See page 50 for more information- 

162 Scalar Network Analyzer 
A powerful analyzer capable of interfacing with many 

Liferent sources. The Model 562 contains application functions 
allarving improved productivity, 76 dB dynamic range fsom 10 
MHz to 40 GHz provide measurements of transmission and 
d d o n  characteristics in an endless variety of appIications. 

See page 64 for more information. 
i60A Scalar Network Analyzer 

The 5hOA real time display permits operators tuning filters 
nd amplifiers to immediately see the results of any 
djustments. The sweep speed of the microwave source 
ontrols the horizontal deflection of the 560A display. When 
i e  fastmt update time is required, the 560A is the ideal choice. 

See page 70 for more information. 

Scalar Network Analyzers 

P2FF 1 
Designed for the rigors of military use, this system has 

many commercial applications. Transmission, refection and 
Distance-to-FauIt measurements are easily accomplished via a 
menu driven, touch sensative screen. The unique Fault Finder 

1 1  
module includes all the circuitry required to interface the test 

be stored in the ruggedized, enviommental proof case. 

rI 
transmission line input to bhe test system. All components can C" I E 

See page 32 for more information. 
Distance-to-Fault 

With simpIe hardware set-ups, this software package 
alIwws fast and easy measurements of impedance 
discontinujties versus distance (distance-to-fault). Running on 
an MS-DOS@ laptop computer to control a Wiltron 5400A 
Scalar Measurement System, this unique combination 
provides a lightweight, portable system for field use. 

See page 73 for more information. 

Measurement Accessories and Components 
A quick reference summary of components for scalar 

based systems. See page 76 for more information. 

I I I * 
0.001 0.01 1.0 2.0 3.0 8.0 8.4 10.0 12.4 f6.0 17.0 20.0 26.5 

Frequency (GHz) 



5400A Scalar Network Analyzers 
Model 5400A, 1 MHz to 26.5 GHz 

5400A Scalar Measurement System Highlights 
- 

SirrgIe, E m - t o  USP Unit zvitl2 on AJJorcIRbIe Price 

Fnst, Accurate Measurernenf of Transmission, Xelur~r 
Loss, S WR, and AbsoIute Power 
Cqstal-Based Sordrce for Exceptional Stability and Accu- 
racjy 
10 kHz Frequency Resolution IRF Models); 
100 kHz Resolufion (Microalave Models) 

H Builf-In Ailfornation Fentures Including 
Cursor Search ~ n d  Saue/Rccnll 

Complete, Self-Contained System 
Wiltron 5400A Series Scalar Measurement Systems The Value of a Built-in Source 

integrate a sopl~isticated scaIar analyzer with a full-function The integrated, proprietary signal source makes this 

microwave generator. The result is a low cost system with system easier to learn and more convenient, not to mention 

uncompromised performance in a compact package. Users compact and light enough for use in the field. Results are 100 

in manufacturing, design, and field service will benefit from times more accurate than a conventional microwave sweeper. 
You get synthesized sweeper frequency amracy at a cost less 

! The 

this unique combination of features, There are three RF 
models and eight microwave models (see chart): to allow than ordinary sweep generator and analyzer combinations. 

matching freq;ency capability with budget. All models 
measure insertion loss or gain in dB, return Ioss in dB, match 
in SMJR, or RF power in dBm with 71 dB dynamic range. 
Remote detectors and Autotesters minimize error from cabIe 
loss and facilitate measurements at remote points. 

sirr 
dB, 
inp 
ncci 
C" p 
frec 
fror 
LI nc 
ca I i' 
grci 



5400A Scalar Network Analyzers 
Model 5400A, 1 MHz to 26.5 GHz 1 

I 

a r!/pcal 4 O D A  trar~sn~fssion and r e l ~ ~ r n  loss mcasureownt setup. the dev~ce under lesr is rnsesled between the SWR Aulotestcr and the RF Deleclor. ii' 
Accuracy and Versatility for R&D 

Though the Wilh-on 5400A scalar measurement system 
combines compact size and low cost, you sacrifice nothing in 
performance as compared wit11 a separate source and anaIyzer 
wtup. You'll realize far better results than ynu could with a 
swwp generator a s  the signal source. And you'll have them 
fnstcr. T l ~ e  integrated, crystal-based microwave source is key 
to the Wiltrnn 5400A series' start frequency accuracy: 

+I00 kHz, I MHz-3 GHz (RF models); 
t2llO kHz, 10 MHz-26.5 GHz (Microwave models). 

re 54WA has the ~edormance lor R&D (rse 

Transmission and reflection measurements can be viewed 
multnneousEy. Both traces can be scaled independently in 
8, dBm, or SWR. Measurement of the ratio of two detector 
puts may be applied to either cl~annel for enhancing 
.curacy or for viewing differences. Built-in calibration 
IpabiIity allows subtraction of the unwanted transmission 
equency response or the average of open /short reflections 
om either tmre. Tl~e use of dc detechon eliminates 
 certainty from RF rnoduIation. And a detector Iow level 
 fibr ration is made an every retrace providing sensitivity of 
+eater than -55 dBm. 

Optimized for Production 
Ease-of-use, repeatabiliky and low cost are keys to a 

cost-effective production testing program. The Wiltron 5400A 
series was built with these needs in mind. This svsttm is so 
intuitive that, with little training, anyone can run high-sped I 

production tests. Even complex tests are easy, becarlse up to 
nine complete setups (including source settings) can be saved 
for later recall. Four of these can include calibration data and 
trace memory. A one-button recall mode speeds access to 
commonly-used production setups. Ancl all can b~ prcr~iewed 
on the CRT prior to selection. The high-resolution monitor 
dispIays all pertinent test parameters. Ten display curser 

I! functions help Incate important frequencies, amplitudes, - 1  
I 

deltas, and bandwidths. Straight or cornplcx limit lines are 
available with PASS /FAIL i~ndicakio~~. Operators are guided I 
step-by -step through measurement caIibration. And the 
optional reference d~annel  maintains calibration, even when 1 
the RF power changes. u 1 ", 

The many ar~fonia:,or; f&?lvrrs nr!d iclru ms; make rhe 5300A pertect 
lor productron Lrse. 

In short, production supenisors can set up sophisticated tests 
and go on to other things, confident that their operators can run 
the sequences properly and with reps~table results. The built-in 
signal solrrce dwsn't just ~ v c  the cost of a synthesizer - it saves 
space on your workbench. The crisp, monochrome CRT also 
minimizes the cost and size. A built-in VGA output provides 
Iarge-saeen color capability at minimal cost. 



5400A Scalar Network Analyzers 
Model 5400A, 1 MHz to 26.5 GHz 
Compact for Field Use 

Whether your application is in radar, telccornmunicat~ons 
relav stations, cellular telephone sites, a n y  place that requires 
measurements away from vnur home base, you'll appreciate 
the Wil trim 5400A. A system that integrates the signat source 
with t11c analyzer saves significant weight. This also solves the 
problem of lugging two cases to the site instead of one. The 
Wiltron 54fll)A does both for yon. Remote detection allows 
placement of the measurement sensors away from the 
instrument. Wiltron 5400 and 560 Scries Detectors and 
Autotesters arc I-tighly accurate, yet rugged. Extender Cables 
allow measurements several hundred ieet from the analyzer. 

Full GPlB for ATE Use 
While integrated design assures consistent test results a t  all 

times, the LuiIt-in GPIB interface and VGA color output also 
make the Wiltron 54130A 1dea1 for automated test 
environments. All front-panel capabilities of the WiItron 
54UOA Icxcept Power OnJOff) can be conholled from your 
external computer through the rear-panel IEEE-488 GPIE port. 
Tcst and normalization data are transf~rred at high speed. 
The color VGA output allows viewing botla thc computer 
~nstructions and the measurement results on the same 
display. T11e display can prompt the operator to tune the 
device, then present the proper measurement display. After 
tuning, the cornpu ter can cnntinue with automated testing. 

The GPlB inturface is compatible with a varieq of HP 
plotters for copying display traces and markers, as well 
as cursor and graticule information. A parallel printer 
interface con~patible wit11 most Epson dot-matrix and HP Ink 
Jet printers is also provided. I-tard c o p  can be selected in 
graphical or tabular format. 

And the ii~ternal buffer allows vou to do new tests while 
previously obtaincd data is being printed or plotted. 

Applications 
Tlie compact and accuratc Wiltron 5400A is an ideal 

solution for characterization of the microwave components 
in radar warning systems and other electronic warfare 
equipment, celEuIar repeaters, and most advanced 
telecon~munications relay systems. 
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5400A Scalar Measurement System 
5400A Applications 

9rnplifier Testing 'A*N' v 

The 540DA series offers many features for characterizing 
{Fand microwav~ amplifiers. Broad frequency range, flat 
~utput power, wide dynamic range and a built-in step 
~tteuuator are typical instrument requirements for ampIifier 
esting. Automated measurement routines combined with 
hese features make for fast and accurate testing. Regardless 

the amplifier, the 5400A and measurement components can 
le configured in a variety of ways to measure specific 
rmplifier characteristics. The figure below shows a basic 
.onfiguration for determining: 

I Gain versus frequency 
I Output power versus frequency 
I Gain variation with bias change 

Cursors mav be set to automatically search for key device 
parameters to expedite testing and reduce errors from misread 
displays. Despite their power, ease of uw is maintained, 
enabling new users to quickly make accurate measurements. 

More sophisticated meas~~rements arc possible ~ising external 
leveling and a ratio channel. Below is the setup for measuring: 1 

Input match versus frequency and power 
Output power at 1 dB p i n  compression I s  
The optional external leveling feature makes amplifier gain > 

compression a simple one-display measurement; prevlouqly 
these required a time consuming series of measurements at 
various power levels. Built-in limit lines and an arnpIifier test 
routine automate the test far mantrfacturing environments to 
maximize through-put. r, 

d00A D~splay 01 Gatn Vanaffon vs. Frequency Gain Cornpress~on and Iopul Match vs. Frequency are easily made wfth rlre 
5400A. 



5400A Scalar Measurement System 
5406A Applications 
Mixer Measurements 4i.l+ 

Complete characterization of RF and microwave mixers is 
easier than before with the 5400A. The combination of broad 
frequency range, a built-in source and step aktenuator plus 
the instrument's wide dynamic range make i t  ideal for most 
mixer applications. Below is a basic measurement setup for 
measuring: 

w LO to RF Tsola tion 
LO to IF Isolation 
RF to IF Isolation 

The 70 dB optional step attenuator allows source power to 
be controlled over a range up to 80 dB. Even low noise mixers 
are easily tested at a variety of source powers without the 
need for connecting external attenuators. 

By adding a second signal source the 5400A can make a 
variety of conversion loss measurements. Complete mixer riltf 
characterization i s  achieved when including the optionaI pour a~ 
Ratio channel. The measurement setup below is ideal for the ,440 
evaluating: Autom 

SSB Conversion Loss vs. Input Frequency (IF Axed) 
SSB Conversion Loss us. [F Frequency (RE Fixed) 
Conversion Loss vs. LO Power 
1 dB Conversion Compression point s ~ n g ~ .  
The 5400A offers extensive built-in functions to automate display 

and simplify complex measurements providing more Delc 
meaningful results. The display below demonstrates how easv 
variations in signal amplitude are captured using the 
MAX-MIN TRACE. 

The rclabve cursor funclron allows the L . 0  lo RF tsolabon to be read dfreclly on Trace math eases rhrs SSB Convemon Loss Measummenr 
the dtspla y. 

Filter 
-... 

passba: 
frequer 
rneaswl -. + 

Inp~ 
m Paa 
w 3dE 

Fnr 

T l ~ c  54 
Loss ar 



5400A Scalar Measurement Svstem 

:liter Multiplier Testing 

Filter measurements are a breeze with the 5400A. Whether 
lour application centers around design, produchion or QA, 
he 5400A is packd wit11 features to save you time. 
lutomated cursor routines quickly locate broadband, 
msband, 3 dB and skirt cllaracteristics. The high degree of 
requency resolution allows filter characteristics to be 
neasured down to 1 kHz (10 kHz in micrr~wave models). 
jingle and complex limit Iines can further speed testing by 
drsplaviirg PASSJFAIL when comparing trace data. 

Below is the basic setup for determining: 

r Input Match 
m Passband Tnsertion Loss 

3 dB Randwidtll 
For some setups, prorluckivity may be improved using the 

3OOA's Alternate Sweep mode. View both broadband and 
 asr row band performance witltout l~aving to recalibrate. 

- - - - A  -.  - - . - - - -- - .  

I- 
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f k e  5430A s frequency lesoh~lron allo~hfs accurate measurerrents a1 Insen'~on 
Loss and lnpul Match at any point on fhe dfsp/ay 

V i e  5400A scries analvzers offer a new level of simplicitv 
for multiplier evaluation. A frequency scalabIe ax is  allows 
users to directly read frequencies at the rnultipl jcd output. 
Frequency scaling also converts all cursor and innrker 
readouts for easy viewing of spwific frequency points. 
Otitput power can be displayed in dBm to irnnledintely 
evaluate multiplier performance. Here is an example for 
measuring: 

Frequency Response 
m Output Power 

With optional external leveling the frequency range of any 
5400A can actually be extended. Simply scale the fscquency 
axis according to the multiplied output and switch to external 
level to achieve flat output power at the new frequencies. 

- - - -  
Is.:.: 

TFM 

1: T E I N ! : H i S I  1 17, I d ? ,  P I ?  J l - F \ i t  0 < R  r] - 
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I 
U~uq~re  scaling for frequency reao'our allows ~nur t~pl~sr  frequency response 
graphs mlh corrected range dfsplay. 



5400A Scalar Measurement System 
5400A Applications 
Diplexer and Multiplexer Measurements tow Cost Antenna Pattern Measurements 

The 5400A aIlnws simultaneous viewing of both outputs 
on diplexel- assemblies. By calibrating both channefs for 
transmission only, users can view band-pass and band-reject 
characteristics o f  each signal path. To help speed testing, 
critical frequency points are constantly monitored using up to 
eight on-screen markers. 

Here is one possible setup for quickly measuring diplexer 
perforn~nnce. 

For a more complete view of diplexer characteristics, use 
the Alternate Sweep feature tn display both broadband and 
narrowband responses. Combine Limit Testing with Alternate 
Sweep and quickly evaluate diplexer performance with a 
simple PASS/ FAIL i~~dication. 

STFM 

Two ~npul ctlClrirrels allow sniutiarleous v ~ e w ~ n g  of rransmfl and recprve 
cllaracleflstrcs of d~plexers 

Rapidly determine an tpnna characteristics using tllr S400A 
and an open loop positioner. This technique is especiallv 
valuabIe for those requlrmg antelma pa ttem nieasurt*mcnts at 
minimal cost. 

The basic setup is shown here for measuring: 

Main Lobe tu Side Lobe Ratio 
Front To Back Ratin 
Pattern Anclmalies 

Thp wide 71 d R  djman~ic range of the 5400A provides for 
analysis of I?igh gain as well as Iowcr gain antennas. 
Extender cables allow receive antenna to be ren~ntcly located 
hundreds of feet from the transmit antenna. 

The measurement procedure is straightforward. After 
calibration, the user adjusts the positivner rotation speed to 
achieve two or more revolutions on the instrurnunt display. 
TRACE HOLD freezes the display for immediate evaluation 
of the antenna pattern. Zoom-in on stored patterns for cfoscr 
analysis of pa ttem anomalies. 

, *.- A,"  \ ,  m, ,,,.h * ., , 

1: TRhCE 14EM I A I  =-,'J 2dF;PI'J ,?: Fe.:T :I.? 1:6 
2 :  OFF 

I 401 7 t s  L I V E ? :  19.0 C B n  I 
L -- -1 
Ttle 540OA dtspl~ys a rectangular plot of antenjJn parrern rneasclrcntenrs 



5400A Scalar Measurement Sys tern 

Isolators 
Measuring forward and reverse characteristics of an 

 sola at or requires a system with wide dynamic range and high 
directivity. The ,%0OA, together with its external components, 
provides a cost effective solution for rapid and accurate 
testing. Below is a u n i q u ~  single-connection setup for 
measuring an isoPator's: 

I Forward Transmission 
I Input Match 
I Rcverse Transmission 
r Output Match 

The 540014's Single Key Recall feature reduces test time 
and Increases throughput. T11r four isolator tests are quickIp 
evecut~d with the press of a single key after calibration and 
srhip information lias been stored for both Rf paths. 

1:  TRANSMSSN ( A 1  E., P dR:C13; DFr5CT C.3 1 9  
2 :  RETN LOSS rE) l9 ,V 3 R f C : V  0Fr5,rT O.,:> c? - 

C U R S O D  

I :  R E T N  LOSS r n  5 . 0  n f i i a I v  c ~ ~ : t r  3 .8  d e  
2 .  TRPNSMSSN : B ?  1 i l . C  f l R : i l I U  P t S E T  u .0  U R  

r-7 

I I 

I 

P W ' S  .CLFnT 
i n :  

Cl lP?19  t l f  NIJ -. 

START E.3000 i H :  5 T 3 P  8 10CO GHr 
i O @  M H z I U i W  

s n l  p t b  L E V E L  t9 9 3Bn 

made wrMoul rernovrng the D U T 
The versal~lhty of the 5400A allows Fornard and Reverse olwsurements to be 

1 ;  - ~ I , ' P ' > P  

2 :  . 36 .2?  ?? 
1 

r,, 1?7L G H 1  

FRLSS ? t L < L T  
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STaRT: 4.40o.3 Gtl; STUP, R .  OLU!l G'+z 
500 b lHz ' r ! lV  
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5400A Scalar Measurement System 
General Specifications 

S At maxlmurn specrlred outPut power 2 Far Optlon 4, 7511 outpul, subtracl 2.0 dB n For Opt~on 4. 7512 ovtpul add 0.2 dB 
Optron 4. 750 avallabls on RF Models 5407A. 5409A, and 541 1A only 

- 

MODEUSPEClFlCRTlQN ' Units 

Frequency Error with Sweep Wldth (In S w e ~ t  Freauencv Mode): 

- -- - 

- RF MODELS 

25Yo 5EL 73% 1WVo 

Percentage 01 Sweep Stop 

~ R T W A - G E ~ ~ D E ~ S '  . - . . -- - - . 

- 
RF Models - 

54078, 5409A, 541 1 A: 

5 4 0 7 ~  1 5409A - 1  41 1 R 1 541 7~ 1 5447A 

I GHx 0.001 0.01 0.01 2.0 Frequency Range to 3.0 to 8.4 to 20.0 to 8.4 
- -  

- - 

Microwave Models - 
54176,5419A, 5428A, 5430A. 5431A, 5436A, 5437A, 5447A: 

--- -- 
5 4 1 9 ~ 7 7 ~  5 4 2 8 7  5431 A - 5 4 3 0 ~  1 5436A 

- 

2.0 ; 8 0  10.0 12.4 117.0 
to 20.0 to 12.4 to 78.0 l o  20.0 to 26.5 
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5400A Scalar Measurement System I 
MEASUREMENTS 

sction: The 5400A Series measures the swept frequency trans- 
Isslon, reftect~on and power charactenst~cs of microwave devices 
;Ing a built-ln microwave source, remote detectors, 
~d SWR Autotesters. 

iere are eleven models, each covering a different frequency range 
ee table on page 58). Measurements are displayed on two indepen- 
!nt channels in dB, dBm, or SWR. 

easurement Modes: Transmission (dB), Return Loss (dB), SWR 
near SWR), and power (dBm) 

vquency Range: Depends on model, see table on page 58. 

ANALYZER 

ynarnic Range: 71 dB (-55 to +16 dBm) with Wlltron 560 Series 
5400 Series Detectors and SWR Autotesters. 

puts: Two inputs (three optionally) -A, B, and R (Option 5) - 
cept detected outputs from Wrltron 560 Series or 5400 Series De- 
ctors and SWR Autotesters, remote from the rnstrument. 

iannels: Two channels are used !o select and simultaneously dis- 
3y any two inputs from A, 6, or R (Optlon 5). The inputs can also 
a d~splayed as ratios A/R or BIR. 

splay Resolution: 
Horixontal: 101, 201, or 401 points aver selected 
requency range 
Vertical: 0.025 dB 
raticule: Ten vert~cal divisions. Horizontal axis is automatically 
aled in frequency Increments of 1, 2. 5. Graticute OnlOff button 
rns all grat~cule lines off. Tick marks remarn on axis to lndlcate grati- 
lie posltlon. 
:sling: 
qesolution: 0.1 dB(m) to 10 dB(m) per divlsion in 0.1 dB steps 
nrlh Independent control for each channel. 
3ffset range: -99.9 dB to +99.9 dB in 0.1 dB steps. 
4utascale: Automatically selects offset and resolution to provrde 
>pl~rnurn d~splay of test data. 
ace Update Time: Typically less than f 30 rns for single- 
~annel. 101 polnt resolut~on, depending on frequency range 
td the averagrng and smoothrng settings. 
?T Intensity: Both the gratrcule and the data are independently ad- 
;table from ofl to bright. 
rternal VGR Monitor Output: Rear panel connection IS prov~ded 

10 dr~ve a VGA color d~splay. Colors are selectable via a menu. 
Cursar: The numerrcal amplitude of the test data and frequency are 
d~splayed for both channels. The frequency is continuously variable 
w~th the tunlng knob over the d~splayed range. Cursor positlon re- 
-sins f~xed on the display as the sweep frequency range is changed. 

!lative Cursor: O~splays the arnplrtude and frequency d~fference 
'tween the Cursor and Relative Cursor for both channels. A menu 
tect~on reverses the posltlon of the two cursors. 
lrsor Functions: Autornatlc cursor searches for trace 

Maxlmum, Mlnlmurn, dB Level, dB Bandw~dth. Next Marker, 
and Active Marker may be performed. 

ar 
I br, 
I qL 

At 

Data Correction: System frequency response errors are removed 
lor transrniss~on measurements with a through line calibration 

~d for reflect~on measurements wlth an open-shor2 calibratlon Cali- 
ation data is stored at 0.002 dB resolution over the selected fre- 
lency range. Calibration ts matnta~ned at all resolutions. 
narrower frequency ranges, lnterpolat~on is used to maintan the 

cnosen number of frequency data points. 
Smoothing: Analog f~ltering, adjustable in ftve levels, individually 
settable for each channel to reduce nolse on low-level traces. 
Averaging: 2, 4. 8 ,  16, 32, 64, 128, or 256 successive traces may 
be averaged together to remove unwanted nose. Channels may be 
independently set. 

Limit LFnes: Two lines, either straight or complex, for each trace for 
comparison of trace data w~th predetermined vaIues. Complex lines 
may be made from up to 10 ~ndividually-editable segments. Trace 
data may be compared with limit llnes for PasslFall testing. 
SavelRecall: Nine sets of front-panel set-ups and four sets of 
calibrat~ons can be stored for later recall. Stored set-ups may be pre- 
viewed on the CRT or printed prior to selection. Four setups may In- 
clude calibratlon data and trace memory. 

SOURCE 

Frequency Range: 1 MHz to 26.5 GHr in eleven models. 
See table on page 58. 
Start-Stop: Sweeps upward from start frequency to stop frequency. 
Start frequency must be less than stop frequency. 
Center-Width: Sweeps upward from CENTER - (WIDTHIZ) 
to CENTER + (WIDTH12). 
Alternate Sweep: Sweeps alternately between frequency ranges set 
differently tor Channel 1 and Channel 2 .  
CW: Provides single frequency entered as start frequency as above 
(both channels turned off) 
Frequency Resolution: 

RF Models (5407A, 541)3A, 541 1A): t10 kHz 
Microwave Models (5417A, 541 9A, 5428A, 

543QA. 5431 A, 543SA, 54574  and 5447A: f 100 kHz 
Start Frequency Accuracy: 

RF Models (5407A, 5409A, 941 I A): f 100 kHz 
Mulicrowave Models (5417A, 54794 5428A, 

5430A, 5431A, 5436A, 5437A, and 5447A: 5200 kHz 
Output Power: Depends on model; see table on page 58. 
Power Level Control, Internally Leveled: Front panel control ad- 
justs power over a f 0 dB range (standard) or from -70.0 d8m to max- 
lmum leveled power when Optron 2, 26, or 28 70 dB Step Attenuator 
is ~nstalled. 
Power Level Control, Externally Leveled (Option 6): Front panel 
control adjusts power over a 10 dB range determined by external lev- 
eling detector output. 
Leveling (With External Detectar): Levels output power at remote 
test posltion where directional detector samples 'RF power and pro- 
vides a posittve or negative polarlty detected slgnal of 
30 to 200 mV to rear panel BNC connector. 
Attenuator: Option 2 (RF Models), 2A (20 GHz models) 
or 28 (26.5 GHr model) adds a 70 dB Step Attenuator 
(10 dB steps). See table on page 58 for accuracy speclf~cations. 
Markers: The numerical amplitude of the test data and frequency 
are displayed for both channels, The frequency IS continuously varl- 
able wtth the keypad or tuning knob over the entlre Instrument fre- 
quency range. Markers remain fixed at the set frequency, ~ndepen- 
dent of sweep frequency range. 
Horizontal Output: Rear pane! BNC connector, 0 to +f OV ramp co- 
~nc~dent wlth sweep in all sweep modes. 
Reverse Bower Protection: Up to 1 Watt R f .  

APPLlCATlON FUNCTIONS ! 
Applications functions speed and ease the task of characterizing an- 
tennas, frlters, amplifiers, and other microwave devices. 

Trace functions: Save the minimum and maximum values 
of svccesslve sweeps or the combination of the two. Ideal for 
acquiring data on drlTt or gain variation against temperature. 
Cursor Functions: Supplement the cursors by adding an 
automatrc search to find the rnlnlrnum and maxlmum levels of the 
displayed trace, " X  dB above or below the m~nlmax point, 
or a selected bandwidth. Thts functlon can be set to repeat 
continuously. 
Amplifier Testing: Detenlnes the gain compression 
polnt over the operating frequency range of an amplrf~er by 
success~vely ~ncrernenting the source power and measuring 
the amount of compression until a preset l~mit IS exceeded. 



5400A ScalavMeasurement System 
RF Model Specifications 

SYSTEM ACCURACY FOR 5400A RF MODELS Mismatch Uncertainty (50Q Measurement Components)': 
WHEN USED WITH 5400 SERIES COMPONENTS (53 GHz) 

Transmission Loss or Gain Accuracy 
Uncertainties from frequency response of components are 
automatically subtracted from test data during the normaliratlon pro- 
cedure. Overall accuracy is then: 

Transmission 
Loss or Gain = Channel Mismatch 

Accuracy Accuracy + Uncertainty* 

Effeck of some. test asvlce. SWR Autotester. and deleelor misrnafch can b 
s gn~ficant Tnbs mamatch uncertain& s rn~nimrzed DY WI Iron's exceononallv ow 
reileclron charanens~lics el tho de!&, source, ~ ~ S W R  Autotester. 

Overall Coaxiar Return Loss Measuwmant Accuracy 
Uncertainties resulting from SWR Autotester and source frequency 
response and from system open and short characterist~cs are 
subtracted automatically from test data. Overall accuracy is then: 

Return Loss - Channel + SWR Autotester 
Accuracy Accuracy Accuracy 

Power Measurement Accuracy 

Absolute Power - Channel + Detector Frequency 
Accuracy - Accuracy Response 

Channel Accuracy (25°C): 
r 

1.5 

1.4 

s 1 2  
w 
i l.0 - 
$ 0 8  
E? 2 0.8 

2 0 4  

+16+10 0 -10 -20 -30 -40 +50-55 
Input Power (dBrn) 

Mismatch Uncertainty (7511 Measurement Components)': 

* Based on worst-caw analysts of uncenalntles due to relurn loss of Ifin ~ R I O R O : ,  SWR 
Aulotesler. {N-type) connecttng cabfes, and the return loss of !he measured wfiectlon 

SWR Autotester Accuracy: 

I to 2000 
MHz 

(1WAccuracy Includes Ihe effects el d~mct~vlly (f~rsi term) and test port reflection 
(second lerm) over Ihe frequency range 

- 

Model 

Detector Frequency Response: 

Accuracy of Measur~ Itc~," " 

> to 1000 
MHx 

0.6 

0.5 
E 
i 0.P 
8 g - . 0.3 
:! s 

0.2 
LL 

0,l  

0 

1 lo 3000 
I ~MHX 

5400-6 ,2 

5400.6 l2 

5400-6 

MOO-6~75 o.010+a.05p2 

' NI A 

0.0 10+0.05p2 
O.OIO+O.O~~ 

5400-6NF75 

Frequency @4(MHz) 

- - -- 

73 mm 

N /A 

0.01 0+0 Ep2 
0.01 0+0.05p2 

0.010+0.05~~ 

-. 

Q&n&rn 

o oio+o.05p2 , o om+o.08p2 
0 010+0.05p2 0 010+0.0Ep2 

I 
aOhm I 

- -- -. I I 
- I- 

- 
IO(10 m 3m 
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5400A Scalar Measurement Sus tern 
Microwave Model Specifications 

SYSTEM ACCURACY FOR 5400A MICROWAVE MODELS Mismatch Uncertainty*: 
WHEN USED WITH 560 SERIES COMPONENTS (526.5 GHx) 

Transmission Lass or Gain Accuracy 

certainties from frequency response of components are 
ornat~cally subtracted from test data dung the normalization pro- 
lure. Overall accuracy is then: 

-ransmission 
.oss or Gain = 

Channel + Mismatch 
Accuracy 

Accuracy 
Uncertainty* 

eck of source, test dewce. SWR Aulokester, and delector mismatch can be 
nlllcanl Thls mlsmalch uncenalmiy 1s minlrnized by Wiltron's excapbonally IN 
lectlon tharanens~lles of the dereclw. source. and S W R  Autotostor 

Overall Coaxial Return Loss Measurement Accuracy 

zerlainties resulting from SWR Autotester and source frequency 
ponse and from system open and short characteristics are 

ruatracfed autornaticalCy from test data. Overall accuracy is then: 

Return Lass - Channel + SWR Autotester 
Accuracy - Accuracy Accuracy 

Power Measurement Accuracy 

Absolute Power - Channel + Detector Frequency 
Accuracy - Accuracy Response 

:hannel Accuracy (25'C): 
- - -  

1.6 

1.4 

g 1 2  

+ 1.0 - 
E 0.8 
0 2 0.6 

9 0.4 

0.2 

+7fi +lo o -10 -20 aa -40 -so -55 
Tnprrt Power (dBrn) 

----- - - . .  

Return Loss 

-- 

E 
20 dB Measured 

Return Loss I I 

I 0 !I 
.01 .W 4 8 12.1 18.5 26 5 

Frequency (GHz) 

. - 

Rasnd on worsl.casc anarysls nl unccrlnlritrcs dut. lo relurri loss O: !he delt.clur. SWR 
iit~lalener. (N-typc) ronnrrllng u h l r s  and !he return loss al rhr rnrrsur~d rPi!;illo; I ~ 

SWR Autotester Accuracy: 
- \ 

Accuracy of Measured Reflection Coefficient (p)' 
Model . -. - - - - -- - 

t O  MHz - 8  GHz I 8 -18  GHz I 18 -26.5 GHz 

1 0016+006~' 0 01 6+0 t 0~1' 

-1 ' 0010+0.06~~ 0.010+0. ~0~1' 
N/A 

-- - - - 

560-97N50 0 018t0 08p2 0.018+0.12~~ 
560-97N50-1 0 013tO 0 8 ~ '  0 013 t0 .12~~  

N/ A 

560-97NF50 I 0 018r0 0 8 ~ ~  0 01Bt0 ~ 2 ~ '  
560-97NF50-1 1 0.013+0.08~~ 0 013+0 1zp2 N/A 

560-98S50 0 01 4+0 1 opZ 0.014+0.10~~ 0.016+0 1 2 ~ '  
580-98S50- 1 1 0.0 10+0.1 0p2 8 010+0 top2 0 013+0 12p2 

- -  

560-98SF50 
' 

0.~14+0.10~" 0.014+0 lop2 0 016+0 1 2p2 
560-98SF50 1 0 010t0 10p2 O010+0 1 0 ~ ~  0 013t0 1 2 ~ ~  

560-98~50" 
560-98KF50 

018+0 5 ~ 2  0 018+0.15~~ 0 025+0 1 5 ~ '  

< Accuracy ~ncludes the effecls of dlrecllvlty (flrsl term) and resl pan rerlenron 
(second tam)  over the frequency range 

1 Operalron lo 40 GHz I S  avarlable wlth the Wlitran 562 Network Analyzer 

Detector Frequency Response: 
4- - - - 

m rl 
C 

$2 
g g *  
$3 
9 7 
w 
E 
'L 0 

o.a 2.e 8 0  12.4 18.5 26.5 

Frequency (GHz) 
I 



5400A Scalar Measuremenf System 

0 Ohms) 

General Specifications Recommended Accessories 

GPlB Non-Ratio Measurements 
Interface: 1EEE-488 InterfacetGPIB Plotter Control is optional 
on all lnstrumenls (Optron 3). All front panel controls are GPIB-control- 
lable except power onloff. Conf~gurable for instrument 
control or for control of GPlB plotter. 
Data Transfer The 5400A Series does not require an external con- 

troller: fer of test nevertheless, data and normalizat~on 11 is capable of data providing to an external hlgh speed GPlB data controller. trans- 
m@ , #-@-~l - 

GPlB Indicators: The following conditions are ~ndicated: 
Remote: Operating on GPlB 
Talk: Talking on GPlB 

[-jLip,p 
Listen: L~stening on GPlB 
SRQ: Send~ng a servlce request 
Local Lockout: D~sabling the RETURN TO LOCAL pushbutton. 
The Instrument can then be placed in local mode only vla GPIB. 

PRlNTERIPLOTfER 
Plotter: The GPlB interface is compatible w~th HP 7440A, 
HP 7470A, and HP 747514 plotters. Display traces, markers. cursor, 
and grat~cule information are copied. When overlay traces are de- 
srred, data traces only can be plotted. Output may be scaled uslng 
P I  and P2 controls. 
Printer: Parallel prlnter rnterface is compatible with most 
Epson FX-compatible dot-matr~x prlnters and the HP 2225C 
Ink Jet Printer. Hard copy output in graphical or tabular format 
can be selected. Selecttons include graph~cs wtth measurement pa- 
rameters, test data tabulated for 26, 51, 101, 201, or 401 points, 
marker parameters only, stored setup parameters, or a listing of the 
complex hmlt lines. 
Internal Prlnt and Plot Buffer: After approximately 5 seconds of 
formatting, a new test can be conducted wh~le prev~ously taken test Ratio Measurements 
data are belng printed or plotted out from an internal prrnter buffer. 

IN PUTIOUTPUT CONNECTIONS 
Horizontal Sweep Ramp Output: 0 to +10V nominal 
GPIB: Rear panel Connects GPlB connector 5400A to controller {Opt~on 3). or plotter. / "  r ~1 %-@'-s-E ern lmh e 

m m m  @ Parallel Printer (Centronics): Connects 5400A to printer. 
Rear panel. 
VGA Output: Connects 5400A to external VGA color display 

' lm&n 
(not supplied). Rear panel connector. 
External Leveling: Opt~on 6 adds external leveling capability. Lev- 

-"-: ,&; 

el$ output power at remote test poslt~on where directtonal detector 
pn1- 

samples RF power and provides a positive or negatlve polar~ty de- <F, 

tected srgnal af 30 to 200 mV to rear panel BNC connector. 

GENERAL 
Nonvolatile Memory: Retains front-panel control settings in memory 
for up to 10 years. Whenever instrument IS turned on, control settings 
come on at the same funct~ons and values existing when power was 
removed. 
Self Test: Performs a self test every time power is applied or 
when SELF TEST pushbutton is pressed If an error IS detected, 
a d~agnostic code appears, ident~fylng the cause and locat~on 
of the error. 
Temperature Range: 

Operating: PC to +50°C 
Storage: 4 0 ° C  to +70°C 

Power: 1 15V +lo%/-20%, 230V +I OOh/-20%, 
4 W 4 0  Hz, 300 YA maximum 
Dimensions: 177 H x 4 3 2 W x 4 7 6  D m m +  10 mm for feet 

(7 H x 17 W x 18.75 D in. + 0.375 in. for feet) 
Welght: 16 kg (35 Ib.) 
Transit Case 760-75 

1 

- - a --- - - . - -. 
- 

A Model No. 

I 5400A Scalar Network Measuremeni System 
5407A: T to 1000 MHz @ 5409A. 7 ta 2000 MHZ 
541FA' 1 to 3000 MHz 

- 
I 

DC to 20 GHz. N (rn) to N (m). SWR: 1.1 34NN50A 

SWR Autotester: 

, (Includes a M d e l  22N50 OpenlShort) 
5400-6NF50 

@ Detector. 
1 to 3000 MHz. N (rn) I 5400-71N50 



5400A Scalar Measurement System 

Recommended Accessories System Options 

Ratio Mea: surements 

Scalar Netn 
'A: 0.01-8.4 
IA- 2.0-8 4 ( 
!A: 8.0-12.4 . . - .. 

I - - -  
I Ref I Accessory Model No. - -  - - 

i ork Measutemenr Sysle 
GHz 
:Hz 
GHz 

@ . . A ~ v c I - ~ ~ . O G H Z  
5d30A 1 2 4-20.0 GH? 
5436A 17-26 5 GHz 
5437A 2 0-20 0 GHz 
5447A 0 01 -20 0 GHZ 

SMA TEST PORT 
- - - -- . - -- - - - .- 

f Accessory Model No. I - 

Adapter 

I DC lo 20 GHz 
RS (m) lo N (m) 

34RSN50 

SWR 1 2 5  
- 

SWR Autotester 

I 001-265GHz 
(Includes a Model 22650 560-98SF50-1 

OpenlShort) 

Oetector 
) 0 0 1 - 2 0 0 G H ~  560-75508 

WSMA (rn) 

- 
TYPE N TEST PORT 
-- 

I Accessory Model No. 
- 1- - - 

Adapter 
I OC to 20 GHz 

N (m) to N (m) 34NM5OA 

- 
SWR 1 1  

SWR Autolester 
0 01-18 GH2 
(Includes a M d e t  22N50 560-97NF 

OpenfShort) 
- 

Detector 
0 01-20 0 GHz 560-7N50B 

Ratio Measurements 
I I 

M A  Scalar h 
Id Optton 5 F 
417A. 0.01- 
,419A' 2 C-8 - 

lelwork Mea 
qeference (F 
8 4 GHz 
4 GHz . -. . 

> -  - - - 

Ref Accessory I MadeI No. 
-- - - -- 

5.1 i suremenl Syslem 
(A; ! I  Channel) 

E 
542MA U . e l 2  4 b W Z  @ 5131A. 10.W16 0 GHz 
5430A 12 4-20 0 GH? 
5436A: 17-26 5 GHz 
5437A 2 0-20 Q GHz 
5447A 0 07-20 0 GHz 

- 
ST PORT 
- . 

Ref I 
-- - 

Acce 
- - 

Model No. 

@) Adapler N (m) to SMA ( f )  
- -- - 

1091-79 
- 

Power Spl~ner 
D C 2 6  5 GH2 

@ Input K (rnl ~ 2 4 1 8  
Outputs K (IJ 

- -- 

Cable Assembly 
@ K (rn) to K (m) K120-12 

1 foot long 
-- . - - 

SWR Autotester 

@ 
0 0 1 - 2 6 5 G H ~  
(Includes a Model 22550 560 98SF50-1 

OpervShort) I 

Detectors (2). 
0 01-20 0 GHz 560-7$50B 
WSMA (m) 

1 n 
0 
=I = 
m 

1 For Rallo Measummmts delete (5) Adapler and usa ID) 560-7S50.2 Dctcclor n - 
0 

Z; 
54M) SYSTEM OPTIONS 

Option 1 Rack Mounting Unit supplled wlth mounting ears tp 

and chass~s track slide (90' tilt) installed 
Optlon 2 70 dB Step Attenuator (For Models 5407A. 

5409A, and 541 1 A) 
Option 2R 70 dB Step Attenuator (For Models 5417A, 

w Nm-Ratlo Measuremenls use (8) RSN50 Adapter and (D) 560-7850.2 Detector. 541 9A, 54286, 5430A, 5431A, 543JA. and 54474 
Option 2B 70 dB Step Attenuator 

(For Model 5436A) 
Optlon 3 Add GPlB ProgrammabilitylGPlB Plotter Control 
Option 4 75fl Output 

(RF Models 5407A, 5409A, and 541 1 A only) 
Optlon 5 Add Reference (a) Channel 
Optlon 6 Add Externel Leveling Capability 



Scalar Network Analyzers 
Model 562,lO MHz to 40 GHz 

562 Scalar Network Analyzer Highlights 

Frtll CotnpofrFility 7rvfh Wiltrnrl Soii~ccs 
76 d B  D!~vamic Rallge, -60 dRm Sensitivity 
10 M H z  to 40 GHz Covernfl 

E Four Inpuf Chnwrrels 
Extensive C~irsors, Markers, nnd Limif Lines 

m Ninp Seftrps n ~ d  Forrr Inde~7endmt Trnce Memories, With 
Rnt f e y  Bnckrtp 

I App!icntio~?s F~rrrctions for bnproved Producfivit!y 
Synthesizcd Sky Sureep with WiJtrot~ 6700B 

High Performance Scalar Measurements 
The Wiltron 562 ScaIar Network Analyzer combined 

with a Wiltron 6600B Series Sweep Generator or 6700B Series 
Synthesizer, forms a powerful swept frequency measurement 
system for both production and design applications. Measure 
insertion loss, insertion gain, or RF power with 76 dB dynamic 
range over the 10 MHz to 40 GF17. frequency r a n g e t h e  widest 
frequencv range available in coax. Measure device match as 
return loss in dB or as SWR. Separate detectors can be used 
on aI1 four inputs for multiple transmission measurements on 
duplexrrs or matched arnpIifiers. Direct detection alIows 
simultaneous RF power measurement at different frequencies, 
for example, at the RF, IF, and LO frequencies of mixers and 
converters. Wiltron offers a complete line of precision 
accessories including detectors and directional bridges to 
support your measurement requirements. 

WiBm SWR Autotesters have 40 dB directrviiy up lo 18 GHz. 30 d 8  ta 40 GHr 
The 580-7 Senes Detectors also mnlnbute to accuracy w ~ t h  therr excellent source 
match and compensated frequency range 

Superior Accuracy 
The 562 is designed to provide superior accuracy over the 

10 MHz to 40 GHs frequency range. The 562 uses DC 
detection, which eliminates uncertainty from RF modulation. 
A detector Iow level calibrahon is made on every retrace 
giving sensitivity of -40 dBm. 

When used with the 67008 Swept Frequency Synthesizer, 
in Step Sweep Mode, a11 measrlrement frequencies, includirig 
markers and cursors, have synthesizer accuracy. The 
exceptional return-loss accuracy is attributable to the high 
directivity and exceptional test port match of the Wiltron 
SWR Autotesters. To avoid the use of error-producing 
adapters, SWR Autotesters are available with GPC-7, Type N, 
WSMA, or K Connector test ports, all with high directivity. 
The accuracy of a transmission Ioss or gain measurement is 
affected by reflections from the test port, the device under 
test, the detector, and the signal source. These errors are 
minimized by the very low reflections from the Wiltroll SWR 
Autotesters, Detectors, and 6600B or 67008 source. 

Accuracy is also improved because modulation of the 
input signal is not required. The need for modulation is 
avoided by using self-balancing amplifiers, which are stabIe 
a t  low signal levels. As a res~~l t ,  errors from modulation 
asymmetry and modulation-sensitive test d~vices are 
nonexistent. Without the insertion Ioss of a modulator, 
measurements can be made at higher input levels, increasing 
the measurement dynamic range. 

The 562 test setup fncludes dtrect connect~ofl lo a prrnter or GPlB plotter An 
exlemat confmller can he added but fs not requrred for automated measurements 



' s c  5l:CPE ;;u',s~>!~iys trrqurnc!rs. r l ~ l l ~ ~ e n c ~ s  tn t re t x~eno~s ,  a n ~ p / ~ : ~ ~ d e s  
10 d!f~rences fn amplitudes on the large. easylo-read screen. 

C~rrsur - ' X  dB 6dnd~:~ltdh ~~l/Or:li!tlCili/ l/ rIis;~ll;fy:i I ~ + ? C ~ I ~ I ! C ~ C F  of 3 (15 
over selected bandwtdrh ampltludes. 

Versatile 
Transmission and reflection measurements can be viewed 

simultaneously. Botli t r am can be scald independentIy in dB, 
dBm or SWR. Mcasurem~nt of the ratio of twcl detector inputs 
may be applied to either channel for enhancing accuracy or 
ta virx\+ing differences. Built-in calibration allows subtraction 
of tlir unwaiited transmission frequency response or the average 
ot  open/short reflections from either trace. A Volt Mode is 
a~lnilablc for displaying voltage {with Volt Mode Adapter Cable). 
A 0 tu 10 Volt Sweep Ramp Output Mode is also available. 
These mtldes, combined with a versatile Trace Memory Mode, 
allow easy testing of VCOs, PIN diodes, and detectors. 

Easy to Use 
Great care was placed nn the 562 front panel operation to 

make i t  straigl~tfonvard and easy to use; the extra crisp high 
resolution display allows easy viewing over long hours of 
usc. At each step, the instrument provides a comprehensive 
d~splnv af all pertinent parameters. Ten display cursor 
tunct~ons are availabIe to locate important frequencies, 
amplitudes, deltas, or bandwidths. During calibration, clear, 
cc~ncisc procedural guidance i s  provided for transmission and 
return Ioss measurements. For return loss tests, a 0 dB 
reference is established by connecting an open and then a 
chort to the 560 Series SWR Autotester test port. The 
calibration data are taken independent of sensitivity settings 
and stored in memory for correction of test data nr for recall. 
Therefore, once the 562 has been normalized a m s s  a 
rrser-selected frequency range, measurements can be made 
over any portion nf the range wifl-tout recalibration. Set-up 
ttme 1s minimized by storing parameters for up to nine test 
sctups. Four may include calibration data. 

Measurements can be made a t  101,201, or 407 points (user 
wlected) with 0.025 dB vertical resolution on both channels. 
Slncc the data-update time i s  typically less than 150 ms, the 
test device can be adjusted while viewing a "real time" display. 
5traight or complex limit Iines are avaiIable with Pass/Fnil 
indicahon for hlgh speed production testing. Four 
user-assignable trace memories improve measurement accuracy 
and providc an additional level of de-embedding. Nine 

complete system setups (including source settinp) may Ix saved 
for later recall - four rnav include calibraticrn data and trace 
memory. All can be previewtd on the CRT prior to selcction. 

Selectic~ns mav be made on both the network anaIvzer and 
source front par~els. The 562 has a dedicated port forsource 
and plotter interface. It interfaces w~it11 a11 frequency models 
of Wiltron 6600A/B Scrrcs and 6700A / B  Scrics so~~rccs  to 
provide completc interaction during measurements: Full 
band, start-stop, and CW AF sweep ranges are disyla yed. All 
marker functions from the source may he viewecl. 
Save/RccaII also saves a i d  recalIs the source settings. The 
dedicated interface may be turned off to allow control or the 
source by another instrument such as a noise figure meter. 
After automatic normalization, the systems display any twn 
inputs on channels A, B, R1, or b2. Thc same inputs can bt. 
displayed as ratios of A/iil, AJR2, BJRl ,  or BIRZ. 
~ o h ~ a t j b l e  with scveral plotters and dot-matrix printers, the 
systems fcatusc a buffer memory that allows ksts to proce~d 
wh~le  previcmsly taken data are berng printed rxit. 

C!~aradensl~cs 01 / U V ! - ~ R L ~ ~ /  s1gn~1.i ~ f e  errsy iO ~ P ; ! s : J ~ F :  B L . ( : L : ~ ~ I / ~ ! ! '  

wtlh the 562 {race averagtng. 



Scalar Network Analyzers 

Boil1 s:rafc;t?! ur mmplrx 11m1t Ones wtlh Pass Fa11 :r~d~cdf!on ,?re a v n ~ ~ a h l ~  
to speed proci~~cltorl lesltng. 

56008 and 57008 Series Svstems 

,560013 and 570IIB Scrics Systcnls arc prc-coi~ligi~rcd 
systems including a 562 Scalar Network Analyzer, n Wiltron 
source, and compnen t s  for reflection and transmission 
measurements. Each series consist of eight models, depending 
on the source frequency coverage. Sh00f3 Series Systems 
include a Wiltron 66QOB Sweep Generator. 571)OR Series 
Systems incIude a Wiltron 6700R Swept Frequency 
Synthesizer. Each system incrudes a 560 Scrics Detector, 560 
Series Autotester, and measurement ~ C C E S ~ O ~ ~ C S  matching the 
source frequency coverage and connector type. The 5h69B and 
5769B Systems have a coaxial frequency range of 10 MHz to 
40 GI-Iz. The clvnarnic range for each of the four channels is 
76 dB (-60 dBm to +16 dBrn). The 6700B Swept Frequency 
Synthesizer provides the ultimate in frequency rneasurcment 
accuracy for bat11 CW and swept frequency measurements. 
When used in Step Sweep mode, a11 measurement 
frequencies, including markers and cursors, have synthesizer 
accuracy at every measurement point. 

See page 78 for pre-configured systems synopsis. 

Cursors and Markers 
The 562 has an extensive set of cursor functions: 
Cursor: Position of the cursor is continuous1 y variable with 
the tuning knob, The Frequency and amplitudc of the test 
data at the cursor on both traces are digitaIly displayed. 
ReIative Cursor: The difference in amplitude and 
frequency between the main Cursor and the Relative 
C u ~ o r  positions on the test data are displavd fm both 
traces. TO establish a new reference, tlie position of the two 
cursors can be reversed through a menu selection. 
Cursor MidMax: Cursor "X" dB, Cursor "X" Bandwidth: 
The 362 moves the cursors, in absoIute or relative mode, to 
the positions requested by the user, quickly and accurately, 
The frequency and amplitude is digitally displayed in dB 
or dRm, along with the difference frequency. 
Cursor Next Marker, Czlrsar Active Marker: The cursor 
moves to the position af the markers set on the sweeper or 
synthesiz~r, retaining the frequency precision of the source. 

These cursor hnctioils sup-pl~mcnt the eight markers 
available with the Wiltroil lJbOOB Swcep Generator or h700R 
Syn thcsizcr. Thr 562 displnvs fuH identitica tion of all markers 
used. 

Applications Functions 
Applica t i o ~ s  f~inctions speed and case thc task uf 

cl~aractcrizing antemas, lilkcrs, nnrplifiers, and othcr 
microwave dcrriccs. 

Trace Functions: Will save the mirlirnum and maximum 
values of s~iccessive sweeps, o r  thr combination of the two. 
Ideal for acquirii-tg data oil drift or gain variation against 
temperature. 

.I Cursor Functions: S~rpplerncnt the ctrrsnrs bv adding an 
arl toma tic search from the minimum/maximurn of the 
displaved b-ace to wther X JR or seltrtrrl bandwidth. This 
function can be set to repeat continuc>t~sly. 

a LabelIing: Custom nornen~ l~~ tu rc  can be created for testing 
VCOs, PIN diod~s,  and other clevices. 
Gain Compression: Determines the g a i ~ ~  comprcssion 
point of a n  ampliter by successively inc rc rno~ i in~  thc 
source power and measuring the amount of cun~pression 
u n t ~ l  a preset limit is exceedccl. 

Stored Test Setups 
Set-up time is reduced substalltially by storing up to nine 

front-panel setups, four of which ii~clude their own cnlil~ration 
data and trace memories. h unique preview feature allows 
stored setup paramcters to bc reviewed before recalling or 
storing a new setup in the memory location. The stored data 
are backed by a battery with an estimated 10-year Iifc. 

Averaging and Smoothing 
Even when characteristics of the test device vary rapidly 

with frequency at very low stgnal Ievels, the trace can be 
smoothed without loosing detail. Smoothing is true baud 
wid tli reduction filteri~~g which improves dynamic range. 
Tlrc sweep time is adjusted automatically. WIwn avtraging is 
selected, 4 to 256 successive traces can be averaged to remove 
any low periodicity variations. 

Hard Copy Output is Fast and Easy 
A hard copy of test data can then be plotted on an HS  

7440A, 7470A, or 7475A Plotter or printed on an Epson FX or 
MJiltron 2225C Ink Jet Printer. Printing is done quickly since 
the 562 requim only about 10 seconds for print formatting. 
The next measurement can proceed while data from thc Iast 
are being printed out. 

Waveguide Detectors Extend Coverage 
to Above 100 GHr 

Measurements in waveguide are  mad^ foIlowing the same 
general normalization and test procedures. Wiltron 
560-IOBX-1 Adapter Cables provide the 562 interface with 
the waveguide detectors. 

Trace Memory 
Trace Memoy is  available for each channel for subtracting 

any trace, measurement, or  limit line from subsequent 
measurements. This aIEows de-embedding scalar responses 
in addition to normal caIibration or comparison of devices. 
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'IB Compatibility 
An [EEE-486 (GPIB) interface is standard, providing 
note control of all front-panel. functions except power 
/off and CRT intensity. A high speed data hansfer can be 
>d to transfer measurement data to the host computer. This 

ren 
on, 
USf 

,ability is especially useful in manufacturing environments 
crc archiving of data is required. 

basurement Accuracy 
The return-loss accuracy of the 562 is largely attributable to 
8 high directivity of the Wiltron SWR Autotesters. For 
~mple,  the 540-97,450-1 with its GPC-7 test port cnnnector 
; a  directivity of better than 40 dl3 from 10 MHz to 18 GHz. 

In  the 560-98K5R the directivity ~xceeds 35 dB up to 18 GMx, 
12 dB up to 26.5 GHz, and 30 dB up to 40 GHz. The same 
]nit has a test port match of better than 23 dB up to 25.5 GHz 

-1 15dBup to4OGHx. 
To avoid the use of error-producing adapters, SWR 

the 
ex: 
has 

Available sources foclude the Wtltron 67008 Swot Fwuencv Svnrhes~rer I " .  
or the Wiltrun 66008 Sweep Generator. 

Frequency Accuracy: 1n the 6600B, by using ROM 
to correct for residual nonlinrarities of YIG-tuned 
oscillrttors, CW accuracy is A10  MHz ever the 
10 Mfi to 20 GHz range. In CW and Step Sweep Mode 
wit11 t l ~ e  h700B, the frequency accuracy i s  
determined by the crystal reference oscillator 
wllich has less than 5 ~ 1 0 - ' \ ~ i n ~  per day. 
Output Flatness: The output lcvcl does nut vary 

anr 

totesters are available with either male or female test ports 
rvpe N, WSMA, or K Connectors all with liigh directivity. 
len the GPC-7 test port is selected, the lowest reflection 
~pters obtainable are offered in Type N and WSMA, which 
lptimized for testing SMA devices. 
Trai~srnission loss, gain, or power measurement accuracy 

s affected by reflections from the test port, the device under 

wit6 sweep s p c ~ d  since there is no tracking fi~ter required 
to take out unwanted multiplier responses. 

Five Sweep Modes 
The 660flB and 6700B have five sweep modes as well as 

five CW frequencies and eight markers. With a single 
keystroke, you switch from Full Range, F1 to F2, or M1 to MM2 
te the syrnmetr~caI sweep about CF or marker MI.  The CW 

est, and the detector. These errors are minimized by the v e v  
ow reflections from the Willrnn SWR Antotesters a11d 
jetectors. 

All detectors use zero-biased Schottky diodes to minimize 
freque&ies are also selkted directly without l~aving lo use - , 

Irift and circuit complexity. All diode modules are the shift key or to remember frequencies stored in memory. 7- 5, d-replaceable, eliminating the expense and inconvenience 
<etuming detectors to service centers for repair. 
The accuracy of the 562 i s  high also because modulation of 
input signaI is not required. The need for modulation is 

, i d 4  by using self-balancing amplifiers, which are stabIe 
ow signal levels. As a result, errors from modulation 

Sweep frequencies and the test power level are shown on the 
562 display. 

En addition to the v~rsiltile frequency sweep modes, the 
6600B and 6700B have a power sweep with wlrich the output 
is swept over a 15 dB range. Furthermore, with the addition 
of the Option 2 Sertes Attenuator, a 120 dB power sweep may 
be made with the 6700 Series. AmpIifier and semiconductor 

rrnmet-ry and modulation-sensitive test devices are 
>existent. Without the insertion loss of a modulator, 
aszlrments can be made a t  higher input levels, increasing 
asurement dynamic range. 

characteristics, such as gain compression and saturation, can L. : 
be measured rapidly over a continuously variable input 
power range. 

In the Alternate Stored S e t ~ ~ p  mode, a set of power sweep 
and a set of frequency sweep parameters stored in memory 
can be recalIed to provide a simultaneous two-trace display of 
test device power and fr~quency chatacterisitics. 

ltron Signal Sources 
Both the h600B Sweep Generators and 6TOOB Swept 
quency Syntliesizers use fundamental oscillat~rs over the 
I 26.5 GHz range because they deliver tlie purest, most 
urate signals. Four aspects of their performance contribute Frequency Vernier 

The Frequency Vernier controls on the 66008 can be used 
to increase frequency accuracy and achieve 100 kHz 
resolution in tlle CW and AF ~ O C I C S .  Whik monitoring the 
output with a counter, you simply tune with the 

Iccurate measurements: 
Harmonic Content: The troublesome subharmonics 
of multiplier-type sweep generators don't exist. 
Residual FM: BeIow 26.5 GHz, the 6600B Series does not 
use a multiplier, therefore residual FM is not degraded by 
the multiplication factor. Residual FM in CW or 
narrow-band mode is less than I0 kHz peak up to 20 GHz. 

increase/decrease control until the desired frequency is I 
obtained. Subsequent requests for this frequency include the 
correction. I 
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Specifications 

MEASUREMENTS 
Function: The 562 has four detector Inputs and two independent 
channels for measurement and djsplay of detected RF power from 
Wrltron 560 Ser~es Detectors and SWR Autotesters. Two independent 
traces may be viewed as the logarlthmn of RF power (in dB, dBm) 
or llnear reflected power (in SWR). Voltage may also be d~splayed 
(with optional Volt Mode Adapter Cable). 
Measurement Modes: Measures and displays in dB swept trans- 
mlsslon and return loss characterlstlcs. Power is displayed rn dBm. 
Complete measurement parameters for all m d e s  are drsplayed. 
Frequency Range: 10 MHz to 40 GHz In coax uslng Wlltron 560 Se- 
ries Detectors and SWR Autotesters. Measurements can be made at 
h~gher frequencies w~th user-supplied wavegu~de defectors and 
Wrltron 560-lO8X-1 Adapter Cables 
Frequency Accuracy: 
56006: Same as 66006 Sweep Generator Frequency Accuracy 
speclflcatron; see page 96. 
57008: Same as 67008 Swept Frequency Synthesizer Frequency 

Accuracy speciflcatron: see page 87. 
Inputs: Four Inputs, A, B, R l ,  and R2 accept detected outputs from 
W~ltron 560 Series Detectors and SWR Autotesters. 
Dynamic Range: 76 dB (-60 dBm to +16 dBrn) on all channels, 
useable to 4 5  d3m. 
Data Correction: System residuals, including the average of open 
and short reflections, are stored dur~ng normalirat~on for autornat~c 
subtraction from test data. 
Normalization: Durrng the normalization sequence, each trace is 
stored with 0.002 dB resolution over any user-selected frequency 
range. Normalization data are automat~cafly ~nterpokated for ranges 
less than the original normalized range. 
Save/Recall: N~ne sets of front-panel settings can be stored for 
tater recall. All stored data can be previewed on the CRT or printer 
output prler to selectron. Four of the setups ~nclude their own 
cahbratron data. 

DISPLAY 
Channels: Two channels are used to select and simultaneously 
dtsplay any two Inputs from A, 6, R1, or R2. The same inputs can 
be drsplayed as ratlos of N R I ,  NR2, B/Rl, or 81R2. 
Alternate Sweep: D i s ~ l a ~ S  alternate sweeps between the current 

MARKERS AND CURSOR 
Markers: Displays up to elght numer~cally ldent~fied markers gener- 
ated by the 66008 Sweep Generator; nlne are numerically Identified 
wrth the 67008 Synthesizer. When a marker is selected as "Active," 
the cursor can be moved directly to the marker. The cursor can also 
be moved sequent~ally through markers until the desired marker IS 
reached. 
Cursor: Continuously variable with the tuning knob. The frequency 
and ampl~tude of test data at the cursor on both traces are d~g~tally 
d~splayed. 
Relatlve Cursor Displays the frequency and amplitude difference 
between the main Cursor and the ReIat~ve Cursor for both traces, 
A menu selection reverses the posit~on of the two cursors, 
Cursor MintMax: Automatrcally moves the cursor to the mlnimurn 
or maximum value of test data on either trace. 
Cursor "X" dB: Autamatically moves cursor on either trace to an 
amplitude that IS equal to the entered value af " X  dB or d&m. 
Cursor "X" Bandwidth: Automatically displays cursors to the right 
and left of the cursor at the frequenc~es where the test data are equal 
to the entered value of " X  dB. The frequencres of the low and high 
cursors and the bandw~dth between them are displayed. 
Cursor Next Marker: Moves cursor to next highest frequency 
marker. 
Cursor Active Marker: Moves cursor to the frequency of the active 
marker. 

ACCURACY 
Channel Accuracy (25'C): 

front-panel setup and anyZof nlne stored seiups. Transmission toss or Gain Accuracy: Uncertainties from fre- Graticule: Ten vert~cal d~v~sions. Hortzontal divisions are set auto- quency response of components are automatically subtracted from 
matoally In frequency Increments of a 3 ,  2, 5 sequence. Gratlcule test data dur~ng the normal~zatlon procedure. Overall accuracy is then: 
OnlOff control turns all qrat~cule l~nes off. Tick marks remain on axis 
to indicate graticule postion. 
Disrilav Resolution: 

Transmission - Channel + Mismatch 
Loss or Gain Accuracv Uncertaintv' 

~orizontal: 101, 201, or 401 points over selected frequency range. 
Vertical: 0.005 dB * EffecE 01 swew generator, test device. SWR Aulotester and delecior m~smabi can be 

rlgnlflcanl Thls mismatch uncenarnty IS m~n~mlxed ty Wjllron 5 excepl~onally low reflecl~on 
Lhi t  Lines: TWO lines, erther straight Or complex, tot each trace. charactwnsil!cs of the delector, sweep generator and SWR Aurotester 
Complex lines may be made from up to 10 segments Measurement 
data may be compared wlth llrnlt lines tor PasslFail testing. 
Scaling: Mismatch Uncertainty ": 

Resolution: 0.1 dB to 70 dB per division in 0.1 dB steps with 
independent control for each channel. 
Offset Range: -99 dB to +99 dB rn 0.1 dB steps. 
Autoscale: Automatrcally selects offset and resolution to provide 
optlmum dlsplay of test data. 

Trace Update Time: Typrcally less than 100 ms, vaylng w~th 
frequency range and the averaging and smoothing settings. 
Smoothing: Off, M~nimum, and Maximum select~ons use analog 
techniques to reduce noise on low-level traces. Trace update time 
is automatically adjusted for any combination of averaging and 
smoothing. 
Averaging: 4, 8, 16, 32, 64, 128, or 256 successive traces can be 
averaged to smooth the trace display. 
CUT Intensity: Continuously adjustable from of7 to brlght. 

5 dB Meesursd 
Relurn Loss 

- - 

XI dfl - s u m ~  
0 I ---I Refurn Loss - 

03 M 4 B 1 2 4  7 0 5  265 40 

Frequmncy {GHII 

- - -  
"Based on worst.cesr analysLs of uncenalilles due ro re'urn losc of tlle de:ector SWR 
Autolesrer. (N Pype) connecbng CaWes, a i d  [ha rolurn loss of !he measured ref:ocnan 
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verall Coaxlal Return Loss Measurement Accuracy: Internal Print Buffer: After approximately 10 seconds of print 
ncertainties result~ng from SWR Autotester and sweep generator formatt~ng, a new test can be conducted wh~le previously taken 
?quency response and from system open and short charactenstics test data are berng printed out from an Internal pr~nter buffer. 
e subtracted avtomat~cally from test data Overall accuracy IS then: lNPUTlOUTPUT CONNECTIONS I 

Return Loss = Channel + SWR Autotester Horizontal Sweep Ramp Input: 0 to +10V nom~nal, +12V maximum 
Accuracy Accuracy Sequential Sync Input: +3.5V to +10V blanks trace during Accuracy 

I 
WR Autotester Accuracy: retrace or bandswitchlng. -3.5V to -10V defrnes a marker whrch 

Detector Frequency Response: 
- - - - . -  -- 

n Verlatfon 
-. - 

0 0  2.0 8 o t 2 a  18.5 26 40 

Frequency (CHr) 

when ~n the range of -8Y to -10V is an actlve marker. Rear panel 
BNC connector, 10 K Q  Impedance. 
Sweep Dwell Input: TL-low signal stops sweep. Sweep continues 
when slgnal 1s removed. Rear panel BNC connector. 
Bandswitching Blanking Input: Accepts f 5 V  signal coincident with 

-- , 

Model 

560-97A50 
560-97A50-1 

In1 
Irc 
an 
o,, 

terall Waveguide Return Loss Measurement Accuracy: 

FL' ~ c c u r a c ~  ~easured ~Gect ion  ~oefticient.(~i- 

Return Loss - Channel + User-Selected 
Accuracy - Accuracy Coupler Accuracy 

- -- - 
-~O-MH?-B GHZ! 8-18 GHZ 

0 01 6 +0 0 6 ~ ? 0  01 6 +0 10~' 
0 01 0 10.06~~ 1 0.01 0 +O lop7 

addition, m~srnatch uncertarnties tntroduced by the defectors used 
a waveguide reflectometer setup can be significant. 

bandsw~tching points. Rear panel BNC connector. I 
Retrace Blanklng Input: +5V blanks traces durlng retrace. Rear I-. 
panel BNC connector 
Video Marker Input: f lV to f I OV peak input. Rear panel BNC 
connector. 
System GPt8 Connects 562 to GPIB. Rear panel GPlB connector. 
Dedicated GPIB: Connects 562 to s~gnal source and plotter. Rear 
panel GPlB connector. 

""; 
Parallel Printer (Centronics): Connects 562 to printer. Rear panel. 
AUX 110: Connects 562 to compatible source. Rear panel. 

1 i 
GENERAL 

560-97N50 

18-26.5 GHZ I 26.5-40 GHZ 

NI A N !A 

CPlB 
terface: 1EEE-488 interface is standard on all instruments. All 
~nt-panel controls are GPlB controllable except power ontoff 
d CRT intens~ty. Pass-through commands allow control of the mi- 
>wave signal source through the 562 GPlB port. 
da Transfer: The 562 does not requira an external controller; nev- 
heless, ~t is capable of provid~ng high speed data transfer of test 
ta and normal~zation data to an external GPtB controller. 

Awuracy lncludcs the effects of dlrectlvlty (f~rsl lerm) and test pod reltectlon (second term) Temperature Range: 
over the frenuency range Operating: 0°C to +50°C 

I 

Power Measurement Accuracy: Storage: -40°C to +70°C 
Power: 1 OOYll20V1220V/240V f f 0% 48-63 Hz, 130 VA maximum 

Absolute Power = Channel + Detector Frequency Dimensions: 177 H x 432 W x 476 D rnm .t 10 rnm for feet 
Accuracy Accuracy Response (7 H x 17 W x 18-314 D in. + 318 ~n. for teet) 

0 018 +0 0ep2 0.018 +0.12~' 

PRINTEWPLOITER 
Plotter: Ded~cated GPlB rnterface is cornpat~ble with HP ?440A, 
HP 7470A. and HP 7475A Plotters, Display traces, markers, cursor, 
and grat~cule tnformat~on are copied When overlay traces are de- 
sired, data traces only can be plotted. 
Printer: Parallel printer Interface IS compatible with most dot-rnatrix 
printers, ~nclud~ng Epson FX and the optional 2225C Ink Jet Printer. 
Hard copy output in graphical or tabular format can be selected. Se- 
lectlons include graphics with measurement parameters, test data tab- 

tted for 26, 51, 101, 201, or 401 polnts, marker parameters only, or 
)red setup parameters. 

Weight: 16 kg (35 lb.) 
Transit Case 760-75 

MEASUREMENT COMPONENTS 
SWR Autotester: The 560 Ser~es SWR Autotesters Integrate in one 
small package a broadband, h~gh dtrectlvity bridge, a detector, a low - 
reflection test port, a reference teminat~on, and a connecting cable. 
The output IS a detected signal, varylng In proportion to reflections 
from the test dev~ce connected to the test port. Optional extender ca- 
bles don't degrade performance. A rnatlng OpenlShort IS sh~pped 

t--l 
11 g 

with the 560 Autotester, I 3 
' 0  

LO 

560-97N50-1 0 013 +0 0 8 ~ '  0 01 3 +0.12~' 

560-97NF50 1 0 01 8 10 08p2 0 01 8 +0 1 2p' 
560-97~~50-I 0.01 3 +o 0ap2 o 01 3 +0.12p2 

560-gas50 o 01 8 4 lop2 0 018 +0.10~' 
%in-~RSS~-I m o o ~ 3 + o ~ o p 2  o o 1 3 + 0 1 0 ~ ~  

- - - --- - . 

I Freq. FT: r- Directivity Sensi- I Test Port Input 
(dB) 1 tivity ! connector conneetor 

I (dB) , I 
560-07A50 0 01 . t8  36 - 1  2 
560-97A50-1 r) 0 1 - 18 GPC-7 N Female 

560-97N50 0.0t-18 
560-97N50-1 0.01-18 I 38 
560-97NF50 0 01- 18 
560-97NF50-1 0 07-1 8 

35 N Female N Female 
38 t 1 5  

560-98850 0.07 -26.5 
37 (< I8  GHz) WSMA Ruggedized 
36 (r18GHz) *" Male K Female 

560-98SF50 0 01-26 5 37 (<18 GHz) Ruggedized 
36 (518 GHz) Eze K Female 

WSMA Ruggedrzed 560-98S50-I 0.W-26 5 $ izi: Ei:i i2.0 Male K Female 

560-98SFW-1 0.07-26 5 gi! 52.0 
WSMA Ruggedred 
Female K Female 

35 (<I8 GHz) 560-98K50 ; ;; -4; 32 118-26 
;::; * K Male Ruggedzed 

560-98KF50 1 30 p26 5 GHz) 
K Female K Female 

N ~ A  

NI A 

0 025 +0.12~: 
0018+072n- 

0 014 +O lop2 
I 1 O O I O + O I O ~ ~  

LbU-YtlKkSU 0 018+0 15~' 

'Maximum Input Power: 0.5 W 
Cable length: 122 cm (4 R.) 
Insertion Loss: 6.5 dB nomlnal from Input port to test port 
Dimensions and Weight: 

Model Weight 
560-07A50 . 1  7 6 ~ 5 ~ 2 8 c m  340 g 

560-97N50.-97NF50,-1 (3 X 2 X 1-118 1n.J ( 1  2 0.7.) 

560-98K50.-98KF50 1 . 9 ~ 3 8 ~ 2 9 c m  
560-98S50,-98SF50.-1 (314 x 1-It2 x 2-1/8 ~n.) (7 Oz ) 

I Plus connectors and cable 

NlA 

M A  

0 014 + 0 . 1 0 ~ ~  
oo10+o.10p2 

0.018+0.15~~ 

[ 
2 NIA 

( 

b UL>+U. 1nr2 0.032+0.18~~ 



Scalar Network Analyzers 
Model 560A, 10 MHz to 40 GHz 

VerticaF Configuration 
Model 560A-2 

560A Scalar Network Analyzer Highlights 

Silrlrrltnncnrr..; Trntrsrtrissiorr nr11i Xrt~fr-ir Loss or Pr~zorr 
Mensrirellrenls 

r 10 M H z  to 40 GHz Rn~?gc fr-nnr Singir Cclnxifll Test Pur! 
I 40 d A  Birectirlifj/ to 18 GHz,  30 d B  to 40 GHz 

GPlR P~o~qrnnr mnbilit!/ 
I M~nroril-EnhnlrcPcI Acclrmcy 

77 clB D! f ;~n t l~ i c  R n q r  (+I6 dBtn to -55 rlBm1 

Highest Return Loss Accuracy 
The accrlracv with which return loss measurements are 

made result largely from tlie high directivity of the Wiltron 
SWR Autotesterq. Wit11 directivities of 40 dB up to 18 GHx, 32 
d B  up to 26.5 GHz, and 30 dl3 up to 40 GHz, these SWR 
Autotesters are avaiIable with GPC-7, WSMA, Type N, and K 
Connector test ports. To eliminate the errors that would he 
introduced by adapters, the detectors are also available with 
the same selection of test ports. Detector return loss 
s].7ecificafiuns of 22 dH from 0.04 to 8 GHz, 17 dB up to 20 
GHz, 13 dB up tn 26.5 GH7, and I2 dB up to 40 GHz 
contribute significantly to the 560A's exceptiona1 accuracy. 
The substantial errors ii~troduced by multiplier-ty pe 
oscillat~rs arc eliminated when a 660013 Swwp Generator is 
used as the signal source. 

Memory-En hanced Performance 
High acruracv is also ensured bv the use of memory which 

stores and automatically subtracts system residual errors from 
the test data. The normnlizntion pracedrtre applies to power 
measumrnent as well, aIlowing direct measurements over the 
+16 dBm to -55 d5m range. 

Memory Operation 
Many rneast~rements do not require the use of the R 

channel. In col-tventional analyzers, R i s  used to detect the 

H~rizontal Configuration 
Model 560A 

input signal. The effects of variations in the input signal 
amplitude are then removed by taking the ratio of A/R and 
B/ l i .  The 560A memory accomplisl~es the same thing and a 
lot more: 

Stored system residuals are automatically subtracted from 
test data .  
One detector is used tn measure each parameter-no 
errors resulting from lack of tracking between A and R or 
B and R Detectors. 

r Tlie R channel ampFifier is not used-no errors from lack 
of perfect amplifier linearity. 

m Only two detectors are used for dual trace display-no 
um-lrcessary costs or setup complexity. 
Memory automatically averages ope~~/short  
reflections-no need for cumbersome, inaccurake estimates. 
The memory is an integral and dedicated part of the , W A  - 
no inconvenience of an external nermalizer box that was 
designed for general purpose use. Should an appIication 
require an R channel, the ShOA has pushbutton selection of 
A, B, R, A-R, and B-R. 

A Display Mode For Every Operation 
Four modes are available to display tlie characteristics of 

the many components, subassemblies, and systems that can 
be tested with the 560A. 

Real Time Display Mode-The l~orizontal sweep is 
synchronized with thc ramp from the sweep gei-tcmtor and 
m y  be varied from zppmximately 50 msec to 100 sec per sweep. 

Refresh Display Mode--The ramp from the sweep 
generator is digitized and stored in a 1024 point memory (512 
points for dual trace). To provide a flicker-free display, the 
stored data is continuously updated at the sweep generator 
sweep rate while the refreshed display is swept at a 14 msec 
per sweep rate. Even though the SWFep generator may sweep 
at a slew rate, the 560A presents a steady, non-fl ickering 
display. 
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Refresh Hold Display Mode-The updating of the display 
. , stopped, a i d  the display is frozen for analysis or 
photography. 

X-Y Plot Display Mode-The ~efresh sweep ratt. is slowed 
tn approx~matelv 30 sec per sweep for making plots on an 
nalvg recorder. A hard copy of any display, single or dual 
ace, may be made, Dual trace recordings are made 
utomatically by sequ~ntially pIotting t h ~  h and & channels. 

lus Operation Independent Of Controls 
The 360A meets the renuirements of automatic test 

wtems. Bus operation is completely independent nf front 
aneI settings, permitting the user to ad just controIs for an 
ptimum CRT display WI thou t disrupting the ilu tomatic test 
peration. 

Detested power levels arc digitized in dBm and then 
ansferred acmss the bus. This is true automated operation. 
ecause the data in the Wiltron svstem is in dBm, the 
recessing for hard-copy recordings on printers and plotters 

8 performed much more rapidly, wlrile maintaining 
leasuremen t accuracv. 

lus-Controlled Autozero 
In the autotest mode, the 560A calibrates out thermal 

ffeck and residual dc error voltages that wo~rld degrade 
>easurement accrlracy. It is enabIed by a calibration 
.~mmand (LC or EC) and is performed automatically. The 
vternal Calibrate (EC) capability is particularly uscful during 
iixer tcsts to cancel the effect of local oscillator leakage. For 
est accuracy when using External Calibrate, the signal source 
uput must he below -60 dBm, a task that is easily achieved 
i i th the Model h600B Series Sweep Generators. 

lus Control Of Smoothing And Test Time Interval 
To maintain accuracy and minimize test time at all signal 

lvcIs, the 560A automatically adjusts the time interm1 during 
:liich data is taken at each frequency. Measurements at low 
7vels are programmed to take more time than those a t  high 
xvels, but never more than necessary. With bus controlled 
?st bme intervals, the 560A makes rapid measuremcn ts 
hove -30 dBm. The smoothing level is also programmable to 
llow the user to minintim the uncertainties characteristic of 
IW signal levels. 

rlternative Data Transfer Modes 
Three data transfer modes are available to meet virtually 

11 measusemen t requirements and to assure compatibility 
?it11 most system controllers. 

Norma1 Mode: Each data point is convcsted to a dBm 
alue and transferred to the bus. The transfer is completed 
kith a GPlR handshake. 

Intempt Mode: The smoothing and test time interval 
functions operate as in the normal mode. When data is r ~ a d  y 
for transfer to the bus, a service request (SRQ) message is sent 
to the controIler. The user i s  free to design a data transfer 
sequence that is optimal for the system. 

S ~ e c i f  ications 

Frequency Range: 10 MHz to 40 GHz. determ~ned by select~on of 
SWR Autotester and detector, The 560-10BX and 560-10BX-1 
Adapter Cables provide Interface to waveguide detectors. 
Channels: Three, with setect~on of A, 8. R. A-R, and B-R. Two chan- 
nels are displayed simultaneously 
Dynamic Range: 71 dB (+I6 dBm to -55 dBm) on channels A and 6. 
46 dB (416 dBm to -30 UBm) on channel R. 
Amplitude Resolution: 0.01 dB 
Temoeralure Ranae: Ooeratlna. 0°C to +50°C 

~ t b r a ~ e :  -40'~;o + 7 d ~  
Power: 100V1120V/220V1240V +5%. -lo%, 50-60 Hz, 85 VA max. -.  

Dimensions: 
560A Hor~zontal Model: 133 H x 429 W x 500 D mrn 
(5.25 H x 16.9 W x 19.7 in. + 318 in, for feet) 
560A-2 Vertical Model: 267 H x 213 W x 500 D mrn 
(10.5 H x 8.4 W x 19.7 D in. + 318 in. for feet) 
560A Opt~on 1 Rack Mount: 133 H x 483 W x 500 0 mm 
( 5 . 2 5 H x 1 9 W x  1 9 7 D 1 n )  

Weight: 
560A and 56OA-2: 11 kg (24.5 tb) 
560A Option I :  13.5 kg (30 Ib) 

Ordering Information 
VI 
0 

560A Scalar Network Analyzer, Horrzontal Conf~gvrat~on 
560A-2 Scalar Network Analyzer. Vert~caE Conf~gural~on 

z 
i :  

Options: 
Option 1 : Rack Mountlng for 56QA I 

Option 3: GPlB Programming 
1 

Option 4: Operation from 50-400 Hz Power Source I 
GPlB Field lnstallatlon Klt. PIN 560-A-7094 
Adapter to Connect 560A to HP 8620C. PIN 560-B-8208 
Adapter to Connect 560A to H P  8350A, P/N 560-8-9658 
Transit Case 760-1 15 b r  560A 
Transit Case 760-56 for RF Components 

Fast Mode: When very rapid data acquisitioi~ is needed, 
this mode is used to bypass the test time interval routine. 
There is no degradation in accuracy when used with 
veraging algorithms. 



Distance-to-Fault Measurements 
Model 2300-1 2A Distance-to-Fault Software 

2300-1 2A Highlights 

MS-DOS C o ~ ~ ~ j u ~ f i l - ' l i ,  
* GO dB Dynnmic R a y e  
r 10 M H z  to 440 GHz in Conx 

Correcfs for Disp~rsion ill Wnvrguide 

Fast, Accurate Measurements for Transmission Lines 
The 2300-12A Distance-to-Faul t Software displavs impedance 

discontinuities versus distance based on a swept frequency 
scalar measurement of traiismission line mismatch. The 
software suns on an MS-DOS"' computer and operates with 
5400A Scalar Measurement Systems or 562 Scalar Network 
Analyzer Systems with 6600B or 67008 sources. 

Measurements are made of Distance-tc-Fault and Return loss 
of fault for both coax and waveguide transmission lines. 

Utilizing readily avaiIable componen ts, a typical setup for 
distance-to-faul t measurements would include a power divider, 
3 dB attenuator, detector and termination as shown in the 
adjacent diagram. 

If you already have an MS-DOSm computer, the2300-12A 
Distance-to-Faul t Software may be ordered separately. Or, you 
can order a fully configured solution, ready to connect to your 
Wiltron S400A Series Scalar Measurement System or 562-based 
Scalar Network Analyzer System via GPIB. 

Saecif ications 

Frequency Range: 0 01 to 40 GHz Determ~ned by 5400A model or 
562 and source frequency range. 
Frequency Sampling: 256. 51 2, or 1024 frequency points. 
Window Functions: 
Hamming, 2-term, 4 2  dB sidelobes. 
Blackman-Harris, 3-term, 4 7  dB sidelobes. 
Dynami~ Range: 60 dB 
Return Loss Amplitude Accuracy (typical): f2.5 dB for a single 
m~srnatch. 
Distance Range: 1 to 500 meters depending on measurement fre- 
quency range and hardware configuration 
Distsnee Resolution (for one fault): 
0.4% of total d~stance (256 frequency measurement points). 
0.2% of total d~stance (51 2 frequency measurement points). 
0.1% of total dlstance (1 024 frequency measurement points). 
Iransmisslon Liner Supported: Transmission line loss a d  velocity 
factor are corrected for by the software. Waveguide dispersion is cor- 
rected based on the cutoff freauencv Fc. , , -  

Graph Controls: Cursor OntOff, Zoom FnlOut, Return Loss Scaling, 
Lirn~t Line. 
Cursor Modes: Cursor display of mismatch amplitude at a specific 
distance. 
Data Storage: 99 each of waveguide data, measurement set-ups, 
and measurement results. May be stored on the computer's fixed or 
removable d~sk drives. 
Hard Copy Output: Printer attaches to LPTl (computer parallel 
port); HPGL plotter connects to GPlB port. Print waveguide data, re- 
sults graph, and results tabular data an Epson-emulated printer; results 
graph on HPGL plotter. 

Orderina Information 

The 2300-12A, Fully-configured System consists of the 
following items: 
= Wiltran 360GC MSDOS" CornputertController 

D~stance-to-Fault software, installed and ready To operate 
Power cables and monitor-to-computer cable 
MS-DOS" manual and disks 
National Instruments GPIB-PCIT Card (installed), GPlB cable, man- 
ual, and disk 
3-112" disk containing the Distance-to-Fault Software 
Wiltron Distance-to-Fault Software User's Guide 

The 2300-7 2A12, Fully-configured System consists of the 
following Items: 

Wrltron 360CC-1 MS-DOS* Cornputer/Controller (Toshiba T52Q0 
Laptop) 

m Distance-to-Fault software, Installed and ready to operate 
Power cable 
MS-DOS" manual and disks 
National Instruments GPIE-PCII Card (installed), GPlB cable, man- 
ual, and d~sk 
3-112" disk containing the Distance-to-Fault Software 
Wiltron Distance-to-Fault Software User's Gurde 

The 2300-12AH, Software Only Includes: 
m 3-112" dFsk conta~n~ng the Distance-to-Fault Software 

Wiltron Distance-to-Fault Software User's Guide. 



Model 5600 P2FF Series, 10 MHz to I8 GHz 
Easy to Use 

A 5600 P2FF Fault-Location System is delivered ready for 
operation. Almost instantly after turn-on, the software guides 
the operator through return Ioss, transmission Iass, or 
distance-to-fault test procedures. On-screen block diagrams 
show how to connect the test setup. These are followed by 
unambiguous, step-by-step procedures for the chosen 
measurement. In a typical test sequence, the operator first 
measures rehtrn loss (or SWR) and/or transmission loss. 
When the rcsuIts reveal a potential fault, a distance-to-fault 
measurement is made. Digital data processing and compu- 
tation using a Fast Fourier Transform provide the operator 
with a visual display of the Iocation and magnitude of the 
individual fault(5). 

Fault Finder Measurement Component 
The WiI tron Fault Findcr includes all the circuitry required 

to interface the test transmission line input to the test system. 
The line to be tested is connect4 to one test port for the 
transmission and return loss measurements. ShouId the line 
be faulty, it can then be connected to an adjacent test port for 
the distance-to-faul t measurement. 

iOO P2FF Fauft-Location System Highlights 

Siligle-Setltp 7'rvst Ptncs.rltrrcs 
Accurate, Relinblr Opemfion Iw M o s t i l ~  Enr~ironmcnfs 
F ~ r i l t  Locntion Olt Aivcr~, f f ,  Slirfncc Ships, 
Sltbmnri~les, Anleir nn Rnrrge, or Prodztcf i o ) ~  Liric 
ConrinI ~rzd  Wnr~egltide Mt'nslrr~.ment Cn;lnbility 

A Wiltron Solution to a Serious Problem 
The consequences of faulty transmission lines on air- 

planes, helicopters, ships, submarines, and ground-based an- 
tenna towers can jeopardize success of a mission or program. 

The best insurance against faulty transmission lines is a 
5600 MFF Series Transmission Line Test and Fault-Location 
Svstem. In one compact enclosurc--suitable for use on the 
flight line, in the d~rpynrd, at an antenna site, or on the 
production line-this system nufornatically measures 
transmission lines (coaxial or waveguide) over the 10 MHz to 
18 GHz range. When p~rfonnance falls outside specifications, 
the svstem piirpoints the location of the f az~ l t  on lines up to 
500 feet long to 1% resolution. 

@ Fllter 
Connector In Line / 

1 @) Damaged 
*...-:A- .L-.. uu151ur r\ Conductor / / '1 / / 

This typrcal drstance-m-fault display identrhes Ihe Imabon and amplrtude Of 
d!scontinu~tres from one end or the transmission path to the other without tedious 
lesr-and-fry procedures or removal of the kne. 

The Whmn Fault Finder includes all circuitry required for return loss, transmissron. 
and distance-to-fault measuremenis. !I 1 

=I 
m 

Specifications 5 1 
SYSTEM ELEMENTS L. 

Network Analyzer: 560A Scalar Network Analyzer 
Source: 66008 Series Sweep Generator or 67008 Series Swept 
Frequency Synihesirer 
Faultfinder: 560-95NF50 
Controller: Included, contact your Anritsu Wiltron sales 

r., 
' z 

representative for details. 1: 
Enclosure: Included, contact your Rnritsu Wiltron sales 1 

C3 
representative for details. j; 

Accessories: 
560-7N50 Detector 
800-1 09 Detector Extender Cable. 7.6 rn (25 ft.), (3) 
800-1 10 Detector Extender Cable, P 5.2 m (50 ft.) 
800-195 RF Cable, 2.44 m (8 ft.) N MalelN Female 
34NFNF50 N FemaletN /Female Adapter 
34NN50A N MalelN Mate Adapter 
22N50 Male OpenlShort 
26N50 N Male Terminations (2) 
2300 Series P2FF Software 

Orderins Information 

5600 PZFF Series Automated Transmission Line Test 
and Fault-Location System Contact your Anritsu Wiltron sales 

representat~ve for deta~ls. 



Scalar Network Analyzers 
RF Measurement Accessories 

SWR AUTOTESTER DEf  ECTORS 
The 5400 Series Detectors are ;-$-$ far absolute power and relat~ve - 
transmission measurements. 
The 5400 Senes Detectors use _ 1 1 1 1 1 1  , 

zero-biased Schottky diodes. 
Measurement range is -55 dBm 
to +16 dBm. Opt~onal extender 1 
cables can be used without I 

degradation in performance. \ 

The 5400 Series SWR Autotesters 
integrate in one small package e 
a broadband, high d~rectivlty 
bridge, a detector, a low 
reflection stainless steel 
test port, a reference ter- --&&=id ! ,  
mnat~on, and a connecting c-- 

cable. The output 1s a detected 
signal, varying in proportion to 
refections from the test device 
connected to the test p r t .  Optional 
extender cables don't degrade per- 
formance. A mating OpenlShort is 
shipped with each SWR Autotester. 

Maximum Input Power: +27 dBm - 
Cable Length: 122 cm (4 ft.) 
Insertion Loss: 7 dB nominal from Input port to test port 
Frequency Sensitivity: f 1 .O dB, max. 

Model 

5 4 0 0 - 6 B 7 5 j  1 (0 1000 1 A 40 

Maxlmum Input Power: +20 dBm -yx 
Cable Length: 122 crn (4 ft.) 
Dimensions: 7.6 x 2.9 x 2.2 cm (3 x 1-118 x 718 in.) 
Weight: 170 g (6 oz.) 

Zange 
'MHz) 

Impedance 
(Ohms) 

! Return toss I [dB, 1 c:::::ior 1 
5400-71 I 75 2 0 ( r 2 G H z )  26 (62 GHz) 1 Nim' 

Detector Return Loss: 

Test Part Match . - 
MDdel I 1 to 1WO to 2000 

, 7000 MHz 2000 MHz I to3000 MHz 

Service Center Replaceable Diodes: 

54UO-7lN50,5400-71N75 

Detector 
Dimensions and Welght: -- - 

SWR Autotester Model x ~ m e n s ~ o n s ~ - [  Welght 

.' cm 200 g 
-1/4 in.) 1 17 oz.1 I 

PRECISION ADAPTERS 
These are used for calibration or 
measurement of non-insertable -. + -  
devrces by adapting varlous test 
devrce connectors to the system 
test port connector without de- 

I 

5400-6N50 0 1 2. K = -  
5400-6N75.3ruv-a1ur 15 / (I  x L x L-d14 in.) (9 02.) 

i< Plus wnnectors and cable 

An OpenlShort is used d"-+-r-- 
to establish a 0 dB return 
loss reference dump the n Ib(r*el# 1 , - . . 
normalization procedure. 

grading cal~brat~on parameters. 

Model1 
Part 

Number 

N (rn) to N ( 

228F75 - 
22N50 
22NF50 

22N75 1091-136 1 DCt01500 F (f) to F (f) 

N (f) to F (m) 

34NN50A ' DC lo 18000 + 1 m) 
- 

34NFNF50 DC to 18000 f) 

N (m) to N (m) 

34NFNF75B DC to 3000 1 N If) to N (11 

Frequency 1 Impe- 
Range dance 

DC lo 1000 I 75 BNC (I) 

[MHz) I (Ohms) 
3WR 

DC lo 18000 

DC to 3000 75 22NF75 
I 

N (m) 
N If) 

Connectors 

- 

1 

50 N Im) 
N (f) 



Scalar Network Analuzers 

SIGNAL DIVIDER 
These signal dividers are symmetrical, I 

three-res~stor tee designs that can be 
used in appl~cat~ons where signals 
from dc to 3000 MHz must be 

I 
accurately dlvlded. They 
provide excellent amplitude 
and phase track~ng. 

Maxlmurn lnput Power: +30 dBm 
Dimensions (without connectors): 1 

14.73 mm x 14.73 mm x 9.40 mrn 
(0.58 x 0 58 x 0.37 in.) 

Weight: 43 g (1.5 02.) 

ese RF timiters protect the 5400A 
detectors against damage from: (q ,* 1) DC Voltage - blocks up to 50 Vdc 
2) AC Voltage - filters 33/60 Hz up to L 

100 Vac and Impulse currents of 500 rnA -- 

3) RF Power - prov~des protection up to 
1.5 W over thelr frequency range 

I 

Model I Range dance SWR Connectors 
[MHz) IOhmsl 

1 1 ~ 7 5  l t o l 0 0 0  1.5 VI - 
IN508 1 to 3000 uu 1.2t .. (m) to N (I) 

1 to 3000 1 75 1.25 1 N (m) to N (I) 

BNC Irn) to BNC --- -- 
1 

3Ut 
i tion Impe- 

Model 
' 

yR 1 toss dance I 

SWR 
(Ohms) ! Input Outputs 

DC to 
1000 

c1 
25 I 

51.25 75 BNC (1) BNC (I) 

51.25 51.25 50 
1 l l Y 1 3 t l  ,, N (f) N (f)  

-- I 

Fre- ! 
quency In( 
Range W 
(MHz) MATCHING PAD AND MINIMUM LOSS ADAPTER 

The 12N50/758 pad matches 
5011 to 7511 or 7511 to 50i1 circuits. 
The 12N75B converts 5011 to 75Q 
wtth less than 3 dB loss. 

I Frequency I Insertion 
Range SWR 

'Ode' (MHz) 
Loss Connectors 
(dB) 

1 2 5  
N (n7) 5011 to ' ma'. 
t4 (I) 7511 

12N758 DC to 3000 1.25 30rnax. N (m) 5032 to I 
N l m  1156) 

RF CABLES 
These RF Cables are used to 
extend the source RF Output to 
the dev~ce under test input port. - Gd 

TERMINATIONS 
?se Precision Terminations 'I', 1 1 1 * 1 L 1 1  1 

, used to terminate the output r6.1~ 
"ICl 

3 two-port device for the most - 4 , a W . P .  

wale return loss measurements. 
r --- 

. - - -  - ! Freq. I 

Model I Range 'mp"anee Length Connectors 
(MHz) , 

(Ohms) 

Irn) 
- 

n) 
- 

1 ~ ~ 1 3 - L  ILIL ID 1 NU I t s  b i  cm ( r  n )  I N [rn) 

Thl 
-." 
dltl 

of i 

act 

I Freq. ' - I 
Impe- SWR 

Model I Range dance (F = Freq. Connector 

- .  
I (MHz) , (Ohms) in GHz) 

'6N50 DC ro 18000 50 1 onn 4 N (m) 
?6NF50 , 

-. - - - - . 0.0026F N (0  

!6N75 1.004 t 
!6NF, I 75 1 0.0025F 

N (m) 
. - -  - ,  

N (1) 
.- 

F (f) 

Interface Cables: Allows the 562 to operate with the following sources 

LEVELING DETECTOR 
Model 73N50: This negative output 
polarlty microwave! defector can be 
used to externally level 5400A power 
by sampling power at a remote test 
posltlon. Connect~on rs made to the 
5400R rear panel (Optron 6) via a BNC cable. 

I Freq. I Impe- SWR Flat- I 
Model Range 1 dance (max,, ness ' Connector 

(MHz1 / (Ohms),  
-- . , (dB) 1 

0 100 10 
50 1 1.2 1 fO .5  lnput N (rn) I 73N50 

4000 Oulout. RNC If l  
I I I . . 
Max. Input: +20 dBm Output Capacitance: 500 pF 
Low Level Sensitivity at -30 dBm 0 35 mVIpW 
High Level Sensitivity at +13 dBm 1 V, minimum 



Scalav Network Analyzers 
Microwave Measurement Accessories 

SWR AUTOTESTER 
The 560 Series SWR Autotesters 
integrate tn one small package a 
broadband, h ~ g h  dlrectlvity bridge, 
a detector, a low reflection test 
port, a reference term~nation, and 
a connecting cable. The outpuf 1s 
a detected srgnal, varying In pro- 
portlon to reflections from the test 1 \ \  
dev~ce connected to the test port. 
Opt~onal extender cables don't 
degrade performance. A mating 
OpenlShort IS shipped with each 
560 Series Autotester. 

Impedance: 50 Ohms 
Maximum Input Power: +27 dBm 
Cable Length: 122 crn (4 R.) 
Insertion Loss: 6.5 dB nominal from input port to test part -- 

Model Range 
(GI+=) i (dB) trvity Con- 

, ( d ~ )  I nector nectar 

1 5 6 0 9 s S M  1 0.01-2h5 ' 37 (<la GHz) WSMA Rugged- I 36 1?1B GHd 1 12'0 1 iil I zed K l f i  . . + b I '4- - 4 
560-98650-1 40 (4 & GHz] WSMA ' Rugged- I-- (' ''-" ? 38 (218 GHz) -.' 1 (rn) ired K /I) 

---a 1 
. I- - - 560-98~50' (0.01-26.5 35 ( e l 8  GHzJ 13.0 I K (m) I Rugged- 

560-98~~50' 0 01 -26 5 32 (18-26.5 GHzE +3 0 1 K (I) (red K (f) I- -1 
- -- - 

Operallon to 40 GHz IS avallablo w11h the Wttlron 562 Network Analyztrr. 

Dimensions and Weight: - - -- - *-- 7-C 1 SWR Autotester Model ' ~i rnens lonc  W Z T - ~  
560-97A50, - 1 7 6 x 5 x 2 8 c m  340 51 

560-97N50, -97NF50. -1  (3 x 2 x 1-118 ~n.) ( 1202 )  
1 - 

560-98K50, -98KF50, 1 9 ~ 3 . 8 ~ 2 9 c m  
- 560-9BS50. - -  -98SF50. + -1 1 (314 x 1-112 x 2-1/8 in.) 

198 Q 
(7 02.) 

' P~US wnneclors and cabtr? 

OPENESHORTS 
An OpentShort is used 
to establ~sh a 0 dB return 
loss reference dur~ng the 
normalization procedure. 

- 

DETECTORS 
The 560 Serles Detectors are 
for absolute power and retat~ve 
transmlssron measurements. 
The 560 Senes Detectors use 
zero-btased, f~eld-replaceable 
Schottky dtodes. Measurement 
range 15 -55 dBm to t16 dBm. 
Optional extender cables can J' 

Model Frequency ~ a n g e ~  Impedance Test Pon 

be used without degradation in 
~erformance. 

u 

(MHz) (Ohms) 

Maximum Input Power: +20 dBm fi\ 
Cable Length: 122 cm (4 ft.) 
Dimensions: 7.6 x 2.9 x 2.2 cm (3 x 1-118 x 718 an.) 
Weight: I70 g (6 02.) 

Detector Model Frequency Range Input Conneclor 

560-7A50 10 MH7 to 18 GHz GPC-7 
560-7N50B 
560-78508 10 MHz to 20 GHz WSMA (ml 
560-7S50-2 10 MHz to 26 5 GHz WSMA (m) 
560-7~5d' 10 MHz to 26 5 GHz K lm! 

Connecior 

1 Operahon lo 40 GHz 1s available wrth the Wlttron 562 Newom Analyzer 

Detector Return Lass: 

22A50 C 50 GPC-7 
- -- -- . - 

22N50 I 1 N (m) 
22N F50 

22S50 
22sF50 DC to 26500 WSMA (m) 

WSMA (1)  
- - - 

22K50 
22KF50 1 DC to 40000 

K (mJ 
K (f) 

I '  - .  . ? -. .. 

-- - . - 

30. 

Frequency IGHz) 

- 1 
Replaceable Diode Modules: 

560-7 560-A-721 9-A (TO 18 GH7) 
560-7N50B, 560-C-24441 (To 20 GHz) 

560-75 560-A-7219-B VO 26.5 GHz) 

MICROWAVE DETECTOR 
Model 75KA50: This rnrcrowave detec- 
tor can be used to externally level 5400A 
power by sampling power at a remote 
test position. Connection Is made to the 
5400A rear panel vra a BNC cable. 

Frequency Range: 0.01 to 20 GHz 
Output Polarity: Negatlve Flatness: M.5 dB 
Impedance: 50P SWR: 1.33 
Max. Input: +20 dEm Output Capacitance: 30 pF 
Low Level Sensitivity at -30 dBm 0.4 rnV/pW 
High Level Sensitivity at +T3 dBm 1 V, rnlnlrnum 
Connectors: K (rn) Input: BNC (f) Output 



Scalar Network Analyzers 

GPIB CABLES 
These cables connect the Scalar bnalvzer 

POWER DIVIDER 

?se power dividers are symme- 
al, three-reslstor tee designs that 
I be used In appllcatlons where 
nabs from dc to 40 GHr must be 
:urately divided to externally level 

rne 5400A or the signal source They 
provrde excellent amplitude and 
phase tracking. K Connectors are 
compatible with APC-3.5 " and SMA. 

to a GPIB r mtroller on the ' I lric 
car 
slgl 
act 

~lotter or a 
I-488 bus) 

1 m (3.3 ft. 
2 m (6.6 ft. 
4 m  (13.28 

3.5 m (1.65 1 

rnpedance: 5011 Maximum Input Power: +30 dBm 
Iimensions (without emneetors): 

14 73 mrn x 14.73 rnm x 9.40 mm (0.58 x 0.58 x 0.37 in.} 
Meight: 43 g (1.5 02.) 

These adapter cables allow the Scalar 
Analyzer to be used w~th  wavegurde or 

,/ i' 

other detectors having an SMA or BNC 
female output connector. Contact I ?  

E 
- 

factory for more information. w 

-7 - 

Model I - Frequency ~ a n w c t o r s  

K2408 
pp 

l3C to 26 5 GHz Input K Connector ( l )  

K240C ,,c lo Gnz i Outputs K Connector (f) 
- - 

Frequency Range (GHz 
- - - 

6 t O l B  10 
- 

racklnq of Outputs +o 3 dB1 1 +o 3 dB1 -U 4 "0, 

'hase) 
---- 

I t2. f2 

P (mas) 8068 8568 
- 

SWH 1 2  1 1 4  1 5  1 7  
I 

-- - -- .. . .- - . . . - 
Model Cable Length Connector type 

560- 10BX 122 cm (4 ft.) RNC (f) 
560-IOBX-1 122 cm (4 ft.) $MA (f) 

TRANSITCASE% PROTECTIVECOVER 
780-75 Transit Case: Hard shell case wlth custom foam inserts and 
carrying handle for maximum protection of the 5400A. 

PRINTER & ACCESSORIES 
2225C Ink Jet Printer, including 2225-1 Interface Cable, 
1 ink cartridge, and 50 sheets of Ink Jet paper. 
2225-1 Printer Interface Cable 
2225-2 Ink Cartridge 
2225-3 Fan-Fold Ink Jet Paper (500 sheets) 

UNIVERSAL TEST FIXTURE 
The Wiltron Universal Test Fixture (UTF) provides an accurate, 
repeatable solution for measuring microstrip and coplanar substrate 
devices at the substrate level - savlng the time and expense of 
packaging devices for measurement. The complete solutlon ~ncludes 
substrate caI~brationlverificat~on k~ts, bras probes, a MMIC attach- 
ment, and right-angle launchers for des~gns lncorporatlng r~ght-angle 
connections. 

Universal Test Fixtures Models: 

POWER SPLllTER 

These power splitters are symme- 
Incal, two-reslstor tee designs that 
can be used In appFlcat~ons where 
signals from dc to 40 GHz must be 
accurately drvlded for ratlo measure- 
ment. They prov~de excellent flatness 
and effective output SWR K Connectors 
are cornpatrble wlth APC-3.5'"' and SMA. 
Impedance: 50R Maximum fnput Power: +30 dBm 
7imensions (without connectors): 

14.73 mm x 14.73 rnm x 9.40 mrn (0.58 x 0.58 x 0.37 In.) 
Veight: 43 g (1.5 oz.) - 

Model - - y ? - I  K241 B 

. . - - -  
Model 1; Frequ 

- . - - - -- 

3680-20 DC to 20 GUz 
3680K DC l o  40 GHz 
3680V DC to 60 GHz V Connector (I)  

:requency Range 
. - .- I DC lo 26 5 GHz 

Connectors I Input: K Co 
Outputs: K 1 UTF Accessories 8 CallbrationNerif ication Kits: 

Input SWR 52.0 

Effective Output SWR 

Flatness 

lnsertlon Loss 6 dB (nom~nal) 

- - 
Model 

I 
Accessory 

- - 

,Rqht-AngkLauncher 
-- - 

- 
36802 MMIC Attachmen1 5805-XXM: see below) 

-- - 

36803 / Blas P r o k  
- --, - -- 

Four Substrate Laur~crrara IUI the MMlC Attachment 
>M 10 mil 
iM 15 m~l 
rM 25 mil 

Mlcrostr~p Cal.Ner. Kits 
36004-10M Q C ~ O ~ O G H Z  
36804-15M QC to 40 GHz 
36804-25M DC to 20 GHz 

- 

36804-251: 1 Coplanar Waveguide (CPW) Cal.Ner Kit 
I (Includes CPW laws for WTF): DC to 40 GHz 

EXTENDER CABLES 
These cables can be installed between 
the SWR Autotester or Detectors and the 
Scalar Analyzer, thereby permitting 
measurements up ta 200 feet 
awav. 

562-15BX Volt Mode Adapter Cable: Allows the 562 to be used in 
Volt Mode. BNC Male Connector. 



Scalar Network Analyzevs 
Complete 5700B/56008 Systems: 

, -- a -2- - 

- - - - - - - - , - -- - - < -- Frequency Range 

-- +- - 

5700 Series, or&r Model ~ u i b e r -  
- - - - I - 

5600 Series. Order Model Murnber I 
I I includes: I i I I 1 Your systen 

ralyzer 
Newark Analyzer 

Swept Frequency Syntheslrer (57033 Ser~es) 67178 6737R 674OB 6747B 
or 

Network Ar 
562 Scalar I 
. 

Sweep Generator (560[)B Series: GPlB included) 66178 L 6 6 3 6 0  

SWR Autotester 
560-97A50-1 SWR Autotester, G P G 7  

Detector 

560-98S50-1 SWR Autotester. WSMA Male 
560-98K50 SWR AuMester, K Male 
- -- 

560-7650 Detector. GPC-7 
560-7850-2 Detector, WSMA Male 
560-7K50 Detector, K Male 

OpenlShort 
22R50 OpenlShort. GPC-7 
22$F50 OpedShorl. WSMA Female 
22KFSO OaeWShort. K Female 

Accessories I I 
34SFSF50 Adapter. WSMA FernaleMISMA Female I 34KFKF50 Adapter, K FernalelK Female 
34NN50A Adapter, N MaleIN Male 
34RKRK50 Adapter. Rugged~zed K MalelK Male 
34RSN50 Adapter, Ruggedized WSMA MaletN Male 
806-7 Interconnect Cable (562 to Source) * I :  8 2100-1 GPlB Cable. 1 m (3.3 R.) m 

Options: - - - . - 
Descrlptlon 

Rack rnounlrng for 562 Network Analyzer srld Source 
~ G 7 0 O ~ o r ~ 6 6 0 O B l . ~ r a ~ s ~ d e _ ( ~ t r t l ) ~ n c l u d e d  - 
Adds to 6700B Series Synthesizer a 110 dB Step 
ARenuator (10 dB steps) 

Adds 1 Deletes 

Adds to 66006 Ser~es Synthestzer a 70 dB Step 
ARenuator (10 dB steps) 

-. . 
0ptlon 1 

-- 
2A 
28 
2C 

For 57178, or 57478 
For 57368. 57.538, or 57598 
For 5769B 

2A 
28 
ZC 

Adapiers supplied to convert the ex~sirng 
SWR Autofester, Detector, and OpedShort 
GPG-7 test port mnnectors to Type N or WSMA 
Avallable o n  571 78. 

561 78 

Replaces exrsbng SWR Auiotester. Detector, and 
OpentShort GPC-7 test porl connectors wllh 
WSMA test ports 
Avarrable on: 57178, 

561 70 

For 56178, or 56478 
For 5636'8. 56538, or 56598 
For 5669% 

34AN5Q Adapter. GPC-7iN Male 
I 34ANF50 Adapler, GPGJtN Female 

WAS50 Adapter, GPC7/WSMA Male 
34RSF50 Adapter. GPC-7MISMA Female 

560-98550-1 SWR Autotester with WSMA 
Male Iesl port connector 

1 560-97A50.f SWR Autotester Optlon 1. 38 dB d~rectiv~ty. 

34SFSF50 Adapte, WSMA 
Opefitshort 

34RSNSO Adapter. 

Replaces existing SWR Autotester, Detector, and 
O p e n f  hort GPC-7 test port connectors wlth 
Type N test ports. 
Avallable on: 57178, 

5617R 

I 560-97N50-1SWA Autotester w~th Type N I 
Male test porl connector wrth 
Optlor7 1 .  38 dB directlv~ty. 

560-97A50-1 SWR Aufotester 

560-7N50 Detector, Type N Male 1 560-7A5O Detector, GPC-7 

34NFNf50 Adapter, Type M FemalelFemale 
22NF50 OpenlShorl 



Frequency Sources - Overview i I 
l 1  

The Wiltron 6700B series of Swept Frequency Synthesizess 
provide unparalleled versatility. Frquency accuracy of 
5 X 1 0-'"/day, built-in power meter, and high performance 
pulse generator are just a few of the features that make this 
series an exceptional value. 

See page 82 

The 66OOB series of Sweep Generators offers an extremely 
reliable, feature laden instnrment that meets the needs of the 
majority of sweeper requirements. The fundamental oscillator 
design over the 2 to 26.5 GHz. range means a pure, 
subharmonic free signal with little residual FM and superior 
output flatness. 

See page 92 

T11e 5400.4 family of Scalar Measurements Systems integrate a I 1 
sophisticated scalar analyzer with a hull-function microwave ' 
generator. The result is a low cost system with _.I 
uncomprornised performance in a compact package. 1 ; I  
See page 50 



Signal Sources 
General Information 

Introduction to Signal Sources 
SignaI sources (commanlv known as Sources) are a 

primary stimulus used for the test and measurement of RF 
and Microwave apparatus. They can be used as a stand-alone 
instmment or be an integral part of a network analysis 
system. Sources provide a test signaI for characterization of 
d~vices,  subsystems or transmission lines. 

RF and Micrownrr~ stimulus typicaIly fall into one of three 
categories: 

Signal Generators - provide a constant, single-frequency 
RF output. Typically, the output can be manually varied 
over the range of the source. 
Sweep Generators - permit the RF output to be 
automaticaIly varied (swept) over a diverse range of 
frequencies allowing the rapid characterization of broader 
band devices. 
Synthesizers - provide very accurate generation of RF 
frequencies by "phase locking" t11e signal from a KF sorrrce 
to a I~ighly stable, very precise freqr~ency standard. 

Wiltron sources combine the advantages of all of tl?ese 
aspects into fuIl featr~re instruments. For those applications 
requiring CW and swept frequency operation without the 
superior frequency accuracy of a synthesizer, the WiItron 
66DOB series sweepers are the right choice. If the application 
demands the performance of a svnthesizer, the Wiltron 6700B 
series fills the requirement by providing CW operation as 
twll as a svnthesi7ed step sweep and h ~ e  analog sweep that 
is ten foId better than that of a conventional sweep g~neratos. 

Wiltrc>n's newest offering is a sweep generator with built-in 
Scalar Network Analyzer. The 54011A provides the features of 
n sweep generator that include5 a patented frequency correction 
scl-leme to prcrduce a hundred fold imprnvernel~t in frequency 
accuracy as compared to a stand-n1n11e sweep generator. 

The 670013 Swept Frequency Synthesizer 
This familv of synlhcsi7er.; rnciuidcs 3D different models 

covering the freq~iency range of 10 MH7 tc160 CHz. A11 of these 
instruments ernpIov a futld;lmcntal oscilIatvr d c s i ~ n  from 2 to 
26.5 GHz that reduces tlw l~ar~nonic  and szibharmnnic 
gmeratinn plaguing mul t ip l~~r  type s o u r c ~ ~ .  Manv features haw 
been incorporated that enl~ancc performanct. and versatility. 
Tlle step sweep mode consists of 1800 ~vnth~s izcd  steps spaced 6 
by as litttlc as  1 kHz. Thc true analog sweep mode phase locks 
she sweep at tlie start/stop ant1 bandswitch points to provide 
drift-free, repea ta blc frequency acnlracy. Built in features 
include a power nlcter with + I6  trr -37 dBni range and a high 
p~rfclrmance pulse generator and modulator that provides an  
on/off ratio of 80 dB w i t l ~  il risc time of less than 10 11s. 

The 66QOB Sweep Generator 
The hh0OB fainilv of generators inclzrdcs 30 differell t 

mode!$ that  cover the frequency range of 10 MHz. to 60 GHz 
As wtth the 671)OB serieq of swrces, the (lh00R famiIv utiIizes 
the fundamental nscillator approach to avoid error-producing 
liarmonics and subI~arrnonics. A11 h6(10B modcls provide an 
abundance of uscr friendly Feah~rcs including versati~c sweep 
modes, eight available markers, powcr sweep, the ability to 
store setups in memory and a fmnt panel secttrity function 
that blanks tIit clisplav.t?cI frequency information. 



The 5400A Scalar Measurement System 
The 5400A is Wiltron's latest contribution to the RF and 

Microwave industry. This system supplies the benefits of a 
frequency corrected source with the advantage of a built-in 
scalar network analyzer. In applications where testing is to be 
done on a scalar system, the 5400A provides a compact 
all-in-one package at a price less than the cost of buying two 
separate instruments. And with built-in automated testing 
features, the 5400A is a powerful system for both 
manufacturing and field use. 

Signal Sources 
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Wrltmn sources can be combrned wfth Scalar Network R n a w r s  as ~n the Z 
Wtltmn 56008 System. > 

I RF Output Power I 
1 40mW I 
B 20mW n .t 
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1 'I rn W (Exfernat Leveling) , 

I m 

Frequency (GHz) 



Swept Frequency Synthesizers 
6700B Series, 10 MHz to 60 GHz 
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67008 Swept Freauencv Svnthesizer Hicrhliahts Broadest Selection 

10 MHz to 8.4 GHz 20 mW 
10MHzto12.4GHz 1 10 mW 
10 MHz to 12.4 GHz 20 mW 
10 MHz to 20 GHz 

Hz to 26.5 GHz 

2 t o 8 4 G H z  20 rnW 
2ta124GHz 10 mW 
2 la 12.4 GHz 20 rnW 

TO mW 
21) mW 

B to 12.4 EHz 
8 to 20 GHz 

25 171s Szoifchir~,q Speed Oili7r Arry .Fri~qlrcl~c!/ Strp  S i z ~ ?  

20 m W Otifptrt Power Up fo 20 GHz 
1 kHz Resolrrfion r4p to 26.5 GHz 
Built-ln Pourer Mensrrriq Cnpnbility 
Sin~iilfnneorrs FM, AM, ~ w r i  P~rlsr  Modulation, l~rcllldirlg 
n Ririlf-ln Prrlse Gen~mtor 
Conlinr4ous Annlox Sulecp aud Phnse-Locked Strp  Szueep 
C~pnhility 

Performance and Versatility 
The Wiltron 6700B Series covers the 10 MFIx to 60 GHz 

range with 30 models. The series offers many features: 25 rns 
frequency switching speeds over any step size, up to 20 mW 
output to 20 GMz (10 mW to 40 GHz; 1 m W  to 60 GHz), 1 
kHz resolution up to 26.5 GHz, wideband FM, ac- and 
dc-coupled AM, and puIse modulation with an internal 
high-performance pulse generator. In every aspect of 
synthesizer performance- accuracy, stability, signal purity, 
close-in phase noise, EM,  modulation-this series is 
exceptionaI. To add further to its value, the 67008 includes a 
continuous analog sweep capability, as we11 as a phase-locked 
step sweep. 

Clean Signals 
The 67008 uses fundamentar YJG-tuned oscjllators from 

2 to 26.5 GMz because they produce the cleanest signals. 
Completely free of the error-producing subharmonics of 
frequency muItipliers, these signals can be applied to your 
test device with confidence that the test data will be accurate. 
Harmonic and spurious are less than 4 0  dBc from 2 to 
26.5 GHz. The phase-locked stability and Pow phase noise of 
the b700B make it an ideal signal source for simulation and 
test of narrow-band devices and communications systems. 
Noise characteristics compare very favorably with those of 
much more expensive, less versatile instruments. 

' Wimout opl~onal anenlwlor "Erbrnd leuelbng only. 

Built-in Pulse Generator 
Because pulse performance is often critical in synthesizer 

applications, every model includes as  standard equipment an 
internal pulse generator and modulator. Specifications include 
an on/off ratio of 80 dB and n rise time of less than 10 ns 
(typically <5 ns}. The internal pulse generator provides 
repetition rates from 70 Hz to 1 MHz and puke widths of 25 
ns to 99 ms, both parameters being crystal derived. 



Swept Frequency Syn tkesizevs 

Tkpccal 5 G M  srgnai d ~ o w s  low SSB nofse and abscr?ce ol spurrous sfgnals 

For additional pulse modulation capability, you can apply 
externaIly generated pulses to the 6700B. The pulse width 
range then becomes 10 ns to CW at repetition rates from 10 
Hz to 10 MHz. Furthennore, an applied TTL signal can be 
used to gate the internal generator to produce pulse bursts. 
"his pulse burst capability, combined with the S700Bs 
lrogrammable frequency hopping, saves time and simplifies 
2sts in complex radar simulation applications. 

Vide Dynamic Range From Built-in 
Menuator Option 

With a greater than 120 dB dynamic range, the 6700B 
Iiminates the need for external attenuators when testing 
Iters, attenuators, tuners, isolators, mixers, and receivers. For 
our convenience, power levels can be selected on the 
eypad, control knob, Inaease / Decrease key, or GPIB-all 

with 0.03 dl3 resolution. Wiltron's optional buiIt-in a ttenuators 
work to 60 GI+, compared to only 26.5 GHx for competing 
units. 

AM, FM, and Pulse Modulation 
The 670073 produces s~rnuPtaneous AM, FM, and pulse 

moduIation. Sensitivity levels for FM and AM input s ipa Is  
are adjustabIe and calibrated so that modulation values may 
be read directly from an LCD display. For AM, the 
modulation range is O to 90% at rates of dc to 100 kHz. For 
!+I, the deviation range is up to 20 times the modulation race 
from 100 Hz to 250 kHz. in addition, an "unlocked FM" 
mode can be enabled from the front panel for deviation up to 
K25 MHz and modulation rates down to dc. The moduIation 
versatility of the 67008 allows you to use this single 
instrument in almost all applications. 

Step Sweep and Analog Sweep 
The 6700B has two sweep modes. The first is the Step 

Sweep Mode which consists of up  to 1800 synthesized steps, 
spaced by as little as 1 kHz. The dwell time per step can be 
adjusted to aIlow an adequate settling time for the test device 

r other inshuments. 
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In the Power Sweep mode. the 67#5 can sweep frequency at each power 
level, srrnpl@~ng gain compresston measurements. 

The second sweep mode is a true anaIog sweep with 
frequency accuracy that is at least tenfold better than that of a 

Alternate S w e e ~  1 / / 

conventional sweep generator. Because the start/stop and 
bandswitching frequencies are phase-lock-corrected: during 
each sweep, the analog sweep is drift-free and repeatable. 

Frequency parameters for four sweep ranges (F1-F2, 
F3-F4, AF F5, AF F6) in the step or analog sweep can be stored 
and recalled as needed to save set-up time and simplify 

In the Alternate Sweep mode, you sweep aIternately 
between any two of the F1-F2, F.3-F4, AF F5, and AF F6 

-0 
ranges. You improve productivity by measuring filtw a 
rejection outside the passband while sirnuItaneorrsly viewing 
response within the passband. 

I 
2 I 

Power Sweep 
The Power Sweep might be considered a third sweep 

mode. In this mode, the output power can be automatically 
stepped over your selected range. In addition a frequency 
sweep can be made at each power level, thereby generating a 
family of curves which greatly simplify gain compression 
measurements. 

Nine Markers 

measurements. k 

In both the step and analog sweep modes, you have up to I 
nine markers for predse frequency identification. These can 
be saved with other sweep parameters for recall, reducing 
set-up time when changing from one test device to another. 

Integral Power Meter 
The built-in power meter eliminates the expense and 

inconvenience of an external power meter. By connecting one 
of the Wiltron detectors listed on page 76, you measure over 
the +I6 d8m to -35 dBm range from 10 MHz to 40 GHz. For 
remote power measurements, extension cables up to 61 m 
(200 ftl long can be used with negligible effect on accuracy. 



Swept Frequency Synthesizers 
6700B Series 

AI!!!-I~? pulse q r ? ~ ~ m ! o r  Ibp~coNv /?as icsS t l :dr! .5 r!s rise lrnre over a 25 1)s iu 9.F, 
rn5 pulse wrdl11 ranye 

High Fidelity Radar Simulation 
The A700B generates pulsed signals in three ways: 

By controlling the built-in ptrlse modulator with the 
internal pulse generator, you avoid the inconvenience and 
expense of an ex'lernal pulse generator. 

Ry externally "gating" the internal pulse generator, 
you can easilv create complex pulse bursts. 

rn By exrernallv controlling the internal pulse generator/ 
modulator, you obtain high pulse fidelity with no droop, 
minimal overshmt, video feedthrough of less than k.5 
rnVpk, and constant peak power with changing pulse widths. 

Accurate rotating antenna simulation is achieved with 0 to 
90% modulation depths, ac- or dc-cc>uplrd AM, fast frequency 
agility, and amplitude-modulated puIse envelopes. 

Doppler simulation is enhanced with phase-locked and 
unlocked, dc-coupled FM. 

Receiver Measurement Capability 
Tlre growing demand for greater sensitivity and selectivity 

in EW/ECM, navigation, and communication receivers can be 
fulfilled onIy with performance like that of the 67008. 

Acosan cnwDone,Tis rnn::u:kiwed lrl !hp Wt!lfon ~ I ~ ~ O C I P C I ~ O ~ ~ I C S  ?;!CI/I:V 
contrr$ufe greatly lo the exceptfonal performarlce of the 67008 

Exceptional EM1 and RFI shielding takes the guesswork out 
of low signal level tests. The broad frequency range of this 
one instrument permits measurements at a11 receiver 
frequencies-from baseband to microwave. Virtually every 
receiver characteristic can be measured with ease: sensitivity, 
selectivity, discriminator alignment, audio noise and 
distortion, AM reflection, in temodulation, distortion, SINAD, 
audio hum, and AGC response. 

Wiltron Quality Components 
When you consider overall measurement accuracy, the 

6700B is superb. Willron fundamental oscilIators avoid the 
errors introduced by the subharmonics of multiplier-type 
oscillators. Wiltron-designed PIN switches hold harmonic 
levels to better than -60 dBc above 2 GHz, while spurious are 
typically Iess than -70 dBc. 

Source match is better than 13 dB return Ioss (1.6 SWR), a 
result of the excellent directivity of the Wiltron-designed 
leveling Ioop coupler. The addition of external components to 
improve match is unnecessary. 

Also contributing to accuracy is the diode detector in the 
leveling lonp. This component, aiso Wil tron designed, is digitalIy 
calibrated to compensate for variations in the temperature 
response and linearity. The result is a more accurate RF level. 

Senricea bility 
An inside view of the 67008 provides convincing evidence 

of the care given lo making it serviceable. For instance, a 
major competitor has 109 potentiometer adjustments in its 
26.5 GHz synthesizer-the 67608 has five! Precision voltage 
repila tors and microprocessor-contr011ed, digital-to-analog 
converters are used througl~out to eliminate manual 
adjustments, to improve stability and reliability, and to 
reduce caIibration time. Major frrnctions can be tested and 
recalibrated from the front panel without an external 
controller. Internal firmware makes it easy. 

To enhance serviceabiIity further, circuitry is dividecl into 
readily accessibIe moduIes, including one each for the entim 
front and rear panels. A tilt-out RF deck exposes all 
microwave components for easy inspection or replacment. 
Access to the components while the instrument is in operation 
contributes to efficient tmubleshooting. 

TtII-ou: rnrcruw2ve fleck cx?oscs all h~gh-freq(lency c01n~Oflen:s and c.?hl~cg 



ersatility Yields Usefulness 
The broad range of 6700B performance characteristics 

makes it ever more useful in todays complex production and 
laboratory environments. 

The 6700B's clean signal output and superior modulation 
~pabilies provide many application oriented uses. 

omponent & Subsystem Testing 
Component and subsystem tests often require a rest signal 

put as well AS a local oscillator input. To test over a 
equency band, the two input signals should track. This type 
' test i s  readiIy automated using a pair of 6700B 
nthesizers. A single "GET" command results in 
crementing both synthesizers simultaneously. If a small 
nount of IF variation can be tolerated, a Wiltron Model 
OOB Sweep Generator can be used with the 67008 in its 
nalog Sweep Mode to permit faster sweeps for tuning 
~plica tions. 

TE System Source 
Automatic test systems place a high premium on rack 

,ace, computer-memory capacity, and controller software. 
lat's why the 67008 is the ideal signal source for ATE 
~plications. Fn some systems, this single 133 mm (5-1 /4") 
gh instrument replaces a sweep generator, a frequency 
lunter or synchronizer, a power meter, MATE translators, 

switches, and modulators. 
Complex test routines requiring power sweep, step sweep, 

frequency agility, and power correction are easily completed 
- - i ng  standard 6700B functions. Straightforward functions 

duce software overhead. 
Far ATE, the 6700B wins two ways - performance and 

1st savings. 

6700B Series I I 

The 67008 can be used as a preosron source. local asclllator or bolh lor I I 
product~on component and subsystem k s t ~ n g  

The 67008 IS rtle rdeot soufce for aulum~led lest serlrps ssch ha ths V/sliron 
9 1 1  
P 
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6700 B Applications 
67008 Series 
Photo courtesy of Raytheon Company 

Elechonfc courltermeasures systems rpqulre tl)e excepl~anal pulse performance 
of the 67008. 

EWIRadar Simulation 
Electronic warfare and radar simulation applications 

require high performance pulse capabilities and exceptional 
versatility. Some considerations art.: 

The ability lo provide a high power pulse signaI with low 
leakage during the RF Off periods; 

Enough modulation depth to allow wide dynamic range 
measurements; 
Excellent pulse definition -even during very narrow 
pulse widths; 
Fast, clean rise and fall times during pulse operation; and 
The abiIity to perform random frequency generation in 
computer-driven setups. 
Every 6700B Series model satisfies all of these 

requirements. Its built-in pulse generator and ability to 
provtde AM and FM while simuItaneously pulsing the RF 
provide unqualIed flexibility and value. 

Communications 
Network Analyzer Measurements At A New LeveI of 

Convenience - The quality of the signal used to make 
measurements on scalar or vector network analyzers has a 
significant impact on measurement accuracy. Only with a 
phase-locked signal can you test narrowband communication 
filters and sharply-tuned receivers with confidence. Then you 
know that the frequency identification is precise and 
repeatable. The analog sweep not only provides a continuous 
display of test parameters, i t  reduces sweep time as weI1. 
Since the anaIog sweep start and stop frequencies 

The 67008 Scrft's out.jland~lrg pedorrr~~irlce. i~irlures R I J ~  versalfl~iy o 
numerous measurement solutfoos tor rhe demand~f~g needs of rooaay's 
communrcat~ons rndustry 

Intermodulation Measurements - Intermodulation 
measurements are becoming more demanding. Two precision 
signaIs are required and the test system approach must be 
careful to determine the IM performance of the UUT, 
independent of the measuring system. Stability of ampIitude 
and phase can be critical. The 6700B provides excelIent 
performance for these applications, which may involve 
frequency conversion, due primarily to the fundamental 
oscillator design. This approach eliminates the need for tuned 
YTFs which in traduce both arnpli tude and pl~ase instabilities. 

- 
are corrected through phase locking, accuracy is considerably 
hetter than that of conventional sweepers. 



MODEL SUMMARY 

6700B Swept Frequency Synsthesizevs 1 I 

SWEEP MODES -1 I 

General Specifications 
CW MODE 

Output: Nine independent, presettable CW frequenc~es. 
Accuracy: Same as ~nternat or external time base. 
Internal 10 MHz Time Base StabFlity: 

With Aging: 6 x 10 -''/day 
With Temperature: ck5 x 1 Q - ~ / ~ C  over On to +55"C 

Resorution: 
0.01 to 26.5 GHz: 1 kHz 
~26.5 to 40 GHz: 2 kHz 
r40 to 60 GHz: 3 kHz 

10 MHz Reference Output: 2 Vp-p into 50Q. bC coupled. 
Rear panel BNF; 50R rrnpedance. 

F! 
External 10 MHz Reference Input: Accepts external 
10 MHz ?I00 Hz, 0 to +I 0 dBm time base signal. 
Automatically d~sconnects internal time base. 

ANALOG SWEEP MODE 
Provides an accurate, re~eatable continuous sweep. 

I 

1 

I 

Sweep Modes: Four sweep modes are independently selected: F1- 
F2, F3-F4, A F  F5, and AF F6. 
Sweep Width Range: I MHz to full range of instrument 
(continuous sweep). 

For sweep widths >50 MHz, startlstop and bandswitching 
frequencies are phase-lock-corrected during every sweep. 

For sweep w~dths s50 MHz, the center frequency IS 

phase-lock-corrected. 
Accuracy: The lesser of: 
?30 MHz or $2 MHz + 0.25% of sweep width) 

for sweep speeds of 550 GHzls 
Resolution: f MHz 
Sweep Time Range: 30 ms to 99 s 

Rear panel BNC; 50Q ~rnpedance. 
High Resolution Input: Accepts 20-32.1 MHz external synthesizer 
s~gnal to Improve resolution to equal that of external ~nstrurnent. Rear 
panel BNC; 50fA impedance. Requires 0 dBm Input level. 
Switching Time (for any step sire): <15 ms typ~cal to be within 1 
kHz. 
Lack Output: Rear panel BNC. Provides TTL-high signal when fre- 
quency is phase locked. 

PHASE-LOCKED STEP SWEEP MODE 
Provides a sweep conslstlng of up to 1800 synthesized steps. Each 
step may be spaced by as little as 1 kHz. The dwell time per step 
may be adjusted to allow an adequate settlrng time for the test device 
or other instruments. 
Sweep Modes: Four sweep modes are independently selected: F1- 

L,~ 
F2, F3-F4, i lF F5, and aF F6. 
Sweep Width Range: 1 kHz to full range of ~nstrurnent. Every Ire- 
quency point in sweep range is phase locked. 
Accuracy: Same as internal or external time base. 
Resolution (Minimum Step Size): 

0.01 >26.5 to to 26.5 40 GHz: GHz: 2 1 kHz kHz [ I  S 

r40 to 60 GHr:  3 kHz el 

Number of Steps: Var~abte from 1 to 1800 
Dwell Time Per Step: Variable from 1 ins to 99s 1 
Switching Time (for any step size): 4 5  rns typical, 25 rns max. 
to be w~th~n 1 kHz 

ALTERNATE SWEEP MODE 
Sweeps alternately In analog or step sweep between any two 
of the sweep ranges: F1-F2, F3-F4, A F  F5, and A F  F6. 

MANUAL SWEEP MODE 
Prov~des stepped, phase-locked adjustment of frequencies between 
sweep limits. 



6700B Swept Frequency Syns thesizevs 
General Specifications 

PROGRAMMABLE FREQUENCY AGICWY 

Under GPlE control, up to 512 nonsequential frequencies can be 
stored and !hen addressed as a phase-locked step sweep. 
Switching Time (for any step size): 4 5  rns typical, 25 rns max. 
to be w~thln 1 kHz 

MARKERS 

Up to nine independent, presettable markers. 
Video Markers: TTL compat~ble, high true. Rear panel BNC. 
Intensity Markers (Available in Analog Sweep Mode only): 
Intensifled dot on trace. Obtained by momentary dwell in sweep. 
Marker Accuracy: Same as sweep frequency accuracy. 
Marker Resolution (Step Sweep): 

0.01 to 26.5 GHz: 1 kHz 
226.5 to 40 GHz: 2 kHz 
~ 4 0  to 60 GHz: 3 kHz 

Resolution (Analog Sweep): Sweep widtht4096 or 1 MHz, which- 
ever IS greater. 

SWEEP TRIGGERING 

Auto: Triggers sweep automatically. 
Line: Triggers sweep from power llne frequency. 
External: Accepts DL-high signal of 2 1  vs width to trigger, abort, or 
reset analog sweep. Rear panel BNC. 
Single: Trrggers, aborts, and resets a single sweep. 
Front-panel pushbutton. 

REAR PANEL 110 CONNECTORS 

Sweep Dwell Input: Accepts TL- low signal to stop sweep. Sweep 
continues when signal is removed. Rear panel BNC. 
Horizontal Sweep Output: Provides OV at beglnn~ng to 10V at end 
of sweep for all sweep modes, regardless of sweep w~dth. 
Rear panel BNC. 

In CW mode. voltage 1s proport~onal to frequency 
between OV at low end and 10V at high end of range. 

In CW mode, CW RAMP provrdes a repetit~ve, 30 ms, 
OV to 10V ramp. 

VlGHz Output (Rear panel BNC): 
0.01 to 520 GHz: 1 VlGHz 
>20 to 540 GHz: 0.5VIGHr 
4 0  20 560 GHz: 0.33ViGHz 

Bandswitch Blanking Output: +5V or -5V signal coincident w~th 
bandsw~tch~ng pa~nts. Stgnal present at rear panel BNC and AUX 110 
(Cannon 25-p~n 0-style) connectors. 10013 impedance. 
Retrace Blanking Output: +5V or -5Y output signal coincident with 
sweep retrace. Slgnal present at rear panel BNC and AUX 110 (Can- 
non 25-pin D-style) connectors. 
Pen Lift Output: Normally-open or normally-closed Internal relay 
contacts dur~ng sweep retrace Rear panel BNC. 
Sequential Sync Output: Provides TTL-high signal during retrace 
and at bandswttch~ng polnts for rnterface to scalar network analyzers, 
-5V dung  marker and -1 0V durrng selected marker. Signal present 
at rear panel BNC and AUX 110 (Cannon 25-pin D-style) connectors. 

All speciffcations apply to the phase-locked C W and 
Siep Sweep Modes. 

SPURIOUS SIGNALS 

Subharmonics: None 
Harmonics: 

0.01 to 2.0 GHz: 4 0  dBc 
(-30 d8c tor 67098-40, 67178-20, 6722B-40, and 67478-20) 
~ 2 . 0  to 540 GHz: -60 dBc 
>40 to 60 GHz: -20 dBc 

Harmonically Related: 
26.5 to 28 GHz: -20 ~ B c  
~ 2 8  to 540 GHz: 4 0  dBc 
>40 to 60 GHx: -20 dBc 

Nonharmonics: -60 dBc, typically -70 dBc 
-50 dBc s2  GHz for 20 mW and 40 mW models) 

POWER LINE AND FAN ROTATlON SPURIOUS 
(CW Mode, maximum) 

Range w c )  
-. . -- - 

4 0 0  Hz 1 300 Hz ta 1 kHz 1 

SINGLE-SIDEBAND PHASE NOISE 
(CW Mode, maximum) 

Frequency 
Range 
wz) 

RESIDUAL FM 
(Analon Sweep Mode, 50 Hz-$5 kHz BW) 

RESlDUAL FM 
(CW Mode, 50 HETS kHz BW, typlca!) 

Offset From Carrier 
(dBclHr; 1 Hz BW) -- 

T i H z  G F [ f  k ~ i K 7 O k H z  i l o o  ~ H Z  

- 
Frequency Range 

IGHx) 

I 

- . -. - 
Resfdual FM 

(Hz RMS) 



6700 B Swept Frequency Synstkesizers 

3wer (eve1 specifications apply at 25 + I f f  C. 
?e Model Summaw Table fox power rarings. 

OUTPUT POWER 

weled Output Power Range: 
Without Attenuator: 72 dB 
With Option 2A, 28, or 26: 122 dB 

!tetenuator Insertion Loss: Reduces rated power (See Options on 
bge 91). 

utpul Power Resolution: 
Entry Resolution: 0.01 dB 
Display Resolution: 0.1 dB 

Power Level Stability with Temperature: 0.02 dB/'C, typical 

9wer Level Switching Time (to wlthin specified accuracy): 
Without Change in Step Attenuator (Pulse Off): 4 0  ps 
With Change in Step Attenuator (Pulse Off): 520 ms 

ACCURACY AND FLATNESS 

Step Sweep and CW Modes: 

Internal Leveling: Power is leveled at output connector in 
all modes. 
External Leveling: 

External Detector: Levels power at remote detector location. 
Front panel BNC connector, positive or negative polarily, 
0.5 mV to 500 mV. 
EXT GAlN CAL adjusts input gain to optimum value. 

External Power Meter: Levels output power at remote power 
sensor Imation. Front panel BNC connector, +7V full scale. 
EXT GAlN CAL adlusts input gain to optimum value. 

External Leveling Bandwidth (Pulse Off): 
30 kHz typical in Detector Mode 
>0.7 Hz typical in Power Meter Mode. 

Unleveled IndFcator: Lights when output power is unleveled. 

POWER SWEEP 
Range: Sweeps between any two power revers. 
Resotutlon: 0.01 dBtstep 
Accuracy: Same as output accuracy. 
Number of Steps: Variable from 1 to 7000 
Dwell Time per Step: Variable from 50 ms to 10s 

POWER METER 

- - . . . . . . 

Attenuation Below ~ r e i u e n c ~  (GHz) 

Accuracy 
a lo 12 d ~ "  
0 lo 30 d0':' 
30 lo 6q dB 
>60 dB 

T0.8 dB I N/A 
+3.0 dB NIA 
T4.6 dB 

Built-In Power Meter Range: +16 dBrn to -35 dBm. Compatible 
with Wiltron 560-7 and 5400-71 Series Detectors. 
Rear panel input. 

Power Measurement Accuracy: 
Power Measurement Accuracy = Meter Accuracy + Detector 
Frequency Response (Refer to the following charts.) 

Meter Accuracv 125'C): 

Flatness 
o I O I Z ~ B "  
0 t o 3 0 d ~ "  
30 to 6: d ~ "  
>60 dB 

i0.6 dB NI A 
Q.0 dB 1 YiA 
k3.0 dB NI A 
lt4.0 dB NIA 

,Includes flalmss varlarlons ' For models mm altenuator. 
Eaemal levelrng performance Is a functlori of the coupler and detector used. 
'9.0 dB from l D  to 25 MHz. 

Analog Sweep Modes (typical): 
- - - - - . - 

Attenvatfon Below Frequency {GHz) 

Power +- 0.01 to 20 1 20 to 26.5 1 26.5 to 40 40 lo 60' 4 
Accuracy ' 
0 to 12dB k1.0 dB ?1 5 dB H.O dB 
0 to 30 d ~ '  k3.5 dB 53.6 dB *4.6 dB 
30 to G O , ~ B *  t4.Q dB M.2 dB 25.2 dB 
z-60 dB i 5  0 dB k5.2 dB ~ 6 . 2  dB - 

Flatness 
0 lo 12 dB k1 OdB + I  5 d B  i2.OdB 
0 to 30 d ~ "  53OdB K3.1 dB f 4  1 dB 
30 to 6q: d&' 13.5 d 8  M 6 dB 44.6 dB 
>60 dB 240 dB 1 i4 2dB 1 i5.2 dB 

: lncrudes flatness var~aljons '  or models with attenuator 
External level~ng performance IS a funct~on of Ihe coupler and detector usd .  

MIA 
NIA 
NFA 
N/ A 
- 

NIA 
NIA 
NIA 
Nt A 
- 

Detector Frequency Response (Using 560 Series Detectars): 

OTHER POWER LEVEL SPEClFlCATlONS 
Detector Frequency Response (Using 5400 Series Detectors): 
r 

Source Impedance: 50Q 
Source SWR (Internal Leveling): 

Without Attenuator: c1.7 at <2 GHz 
4.6 at 2 to 20 GHz 
~2.0 at 2-20 GHz 

Wlth Attenuator: ~2 .0 ,  typical 

?vet Offset Offsets displayed power level to establish a new 
ference levet 150 O h )  

I 

I F OnlOff Between Frequency Steps: Shift-plus-Trigger 
>y routines select RF On or Off dur~ng frequency switching 

In CW Mode or Step Sweep Mode. 
Retrace RF On10ff: Shift-plusTrrgger key routines select 
RF On or Off durlng retrace. 
RF Off: W~th RF control In Ofl posit~on, oscilFators are turned 
fully off. 

I I I 
0 1000 2000 3000 

Frequency (MHz) 



6700B Swept Frequency Synstkesizers 
General Specifications 
AM, FW, and pulse modulation can be applied simultaneously. 

PULSE MODULATION 
OdOH Ratlo: >80 dB for all pulse widths, 25 ns to 99 rns 
Pulse Rise and Fall Time: a5 ns typical, ? 0 ns max. 
Pulse Overshoot and Ringing: 4 0 %  maxlmum 
Pulse Width Compression: 25 ns sax.  
Video Feedthrough: 

52 GHz, W~th Output Power (listed in Model Summary 
Table) S l O  dBm: 2% 

12 GHz, With Output Power (listed In Model Summaty 
Table) >I0 dBm. 5% 

>2 to 26.5 GHz: c 3  mWpk, typical: +I0 mVpk, rnax 
>26.5 GHz: <'.2 rnVpk, typical; +5 mVpk, max. 

Accuracy of Peak Pulse Power (Output at Rated Power): 
(Relative to CW Level ' . 100 Hz 5 PRF 5 1 MHz): 

Pulse 
Width 

-- 
Frequency 
. -. . - - - - .- 

<2 GHz ' ?2 GHz 

I Specll~catlons are lypGal r l  RF level IS no1 at Raled Power 
RF Power 16 controllable. but not automatrcally leveled lor very narrow pulses 
' Speclfrcat~ons are lyplcal at 400 MHz 

INTERNAL PULSE GENERATOR 

Pulse Width Range: 25 ns to 99 ms 
Pulse Width Control Resolu8on: 

Up to 100 ms Width: 25 ns 
>I00 rns to 1 ms Wldth: 1 vs 
71 ms to 10 rns Width. 10 11s 
>I 0 rns to 99 rns W~dth: 100 11s 

NOTE: Specified resotutron may exceed the 
3-drgrt display resolutron. 

Pulse Width Accuracy: ?I0 ns, typical 
Pulse Period: 1 11s to 100 ms 
Pulse Period Resolution: 

I 11s to 99 9 ps. a. i VS 
100 ps to 999 ps: 1 CIS 

1 rns to 9.99 ms: 10 11s 
10rnsto looms:  100ps 

Pulse Period Accuracy: k10 ns, typica7 
Gate Width Range: 100 ns to infinity 

REAR PANEL 110 CONNECTORS 
Pulse Input: Shift-plus-Tr~gger key routines select 7TL-htgh or TfL-  
low signal lor trrgger~ng or gating Internal pulse generator. Rear panel 
BNC. 
Pulse Sync Output: TTL-high slgnal, 100 ns mintmum pulse width, 
preceding RF pulse by 100 ns. Rear panel BNC. 

External Pu'lse Input: 
Pulse Width Range: 10 ns to CW 
Repetition Rate: 10 Hz to 10 MHz 
External Trigger: TTL 
Delay Time: 50 ns typical 

External Triggered Pulse with Delay: 
Delay Range: 200 ns to 100 rns 
Delay Resolution: 

200 ns to 99.9 ps: 100 ns 
100 ys to 999 ps: Ips 
1 ms to 9.9 ms: 10 ps 
10 ms to 100 ms: 100 ys 

AMPLITUDE MODULATION 
Specrfications are measured at f kHz rate, 30% AM depth, with 
infernally ler~led RF at 4 dB below maxrmurn rated output. 
unless olhenvrse noted. 

AM Input: AC or DC coupling. Front and rear panel BNCs, 
60011 Impedance. 

Sensitivity: l%N to 100%N, selectable 
Sensitivity Accuracy: k10% of displayed value + I  0Jo A M  plus 
AM flatness 

Depth: W~th RF revel at 6 dB below maximum rated output: 
46.5 GWz: 0-90"/0, typical 
226.5 GHz: 0-80%, typrcal 

AM Depth Metering Accuracy: Same as Sensitrvity Accuracy 

AM Bandwidth (3 dB, Pulse Off): 
52 GHz: DC to 50 kHz or 50 Hz fo 100 kHz, selectable 
>2 GHz: DC to 100 kHz or 50 Hz to 100 kHz, selectable 

AM Bandwidth with Pulse Modulation (typical): 
10 kHz for pulse widths of 216 ps 
10 kHz times the duty factor for pulse widths of <I 6 ps 

Flatness (Relative to 1 kHz Rate, Pulse Off): M.3 dB from 
dc to 10 kHz 
Distortion: <5% typical 
Incidental Phase Modulation (100 Hz-10 kHz Modulation 
Rates): e0.4 radians, typ~cal 
Incidental FM: Incidental phase modulat~on times modulation 
frequency. 

FREQUENCY MODULATION 
FM Input: 21 Vpk prov~des full range frequency devjation. 
Front and rear panel BNCs, 60011 impedance. 
Sensitivity: 

Phase-Locked Mode: 10 kHzN to 5 MHrlV, selectable 
to 3 dtgits 

Unlocked Mode: 10 k H f l  to 25 M H f l ,  selectable to 3 digrts 
Accuracy: ?5% at 40 kHz modulation rate 

Maximum Deviation: 
Phase-Locked Mode: 2 0  times the modulation rate 
Unlocked Mode: k25 MHz 

Deviation Meter Accuracy: *5% of full range plus FM flatness 

Modulation Rates (3 dB RW): 
Phase-Locked Mode: 
100 HZ-250 kHz 

at 5300 kHzlV sensitivity 
2-250 kHz (500 kHz typoal) 

at >300 kHzlV sensavity 
Unlocked Mode: DC to 250 kHz (500 kHz typical) rate 

Flatness (Relative to 40 kHz Rate): 
Phase-Locked Mode: 
k1 dB from 200 Hz to 200 kHz (500 kHz typical) 

at 5300 kHzrV sensitivity 
+1 dB from 3 kHz to 200 kHz (500 kHz typical) 

at 2300 kHzfV sensltlvity 
Unlocked Mode: ? I  dB from dc to 200 kHz 

Distortion at 1 kHz: 40% 
Incidental AM: fl.2% per MHz deviation 



INSTRUMENT STATUS (IEEE-48B) 

'IB Indicators: LED lights indicate the following conditions: 
qemote: Operattng on GPlB 
Talk: Talking on GPlB 
.isten: Listening on GPlB 
3UQ: Sendlng a service request 
-ocal Lockout: Dlsables the RETURN TO LOCAL pushbutton. 
nstrument can be placed in local mode only via GPIB. 
?mote Operation: All front-panel functions except line power and 
'IB address are programmable via GPlB (IEEE-488). Additional 
ogrammable commands Include: 
Front-Panel Settings, Stored Setups, ErrorlMalfunct~on 
Messages, Operat~onal Status, and Self-Test Diagnostics, 
DIE Speed: 1 %  byteds 
116 Address: Selectable from front panel. 
E E 4 8 8  Interlace Functions: 
Source: SH1 Acceptor Handshake: AH1 
ralker: T6 Listener: 14 
:enrice Request: SRl Remote Local: RL1 
Darallel Poll: PP1 Device Clear: DC1 
levice Trigger: DTI 

GENERAL 
nred Setups: Saves front-panel settings and nine additional 
,red setups for approximately ten years. Setups can be recovered 
,ectly by using the RECALL function or sequentially by ustng the 
:AN funct~on. Whenever the tnstrurnent IS turned on, control set- 
gs come on at the same functrons and values existing when power 
1s removed. 
srnory Sequencing Input: Accepts TTL-low signal to sequence 
,ough nine stored setups. Rear panel BNC. 
!If-Test: Self-test IS performed when power is applied or SELF 
:ST key is pressed. If an error is detected, a diagnostic code 
Ipears, identrfyng the cause and Imatlon of the error. 
:cure Mode: Front-panel readouts are blanked to protect 
~nhdenttat test parameters. 
~rameter Entry: Instrument-controlled parameters may be 
~terecl In 3 ways: keypad, contml knob, or step DECRllNCR keys 
le step size of whrch IS variable via Ihe keypad). 

~ntrolled parameters are: frequency, power level, sweep speed. 
,ell time, pulse wldth, pulse repetit~on rate, AM % depth, 
d sensltiv~ty, and FM sensitiv~ty. 

 try is terminated by pressing appropriate unit key 
?., GHz, MHz, dBm, ms, %, etc.) Values of each are 
;played on LCD readout. 
?set Control: Returns test parameters to preset default values. 

arm-Up Time: 
=ram Standby: 30 minutes 
From AC Power Application: 72 hours to achieve 
5 x 10-'"per day frequency accuracy and stability. 

WEIGHT AND DIMENSIONS 

Weight: 25 kg (55 Ib.) maximum 
Dimensions: 133 H x 429 W x 584 D mm 

(5-114 H x 16-718 W x 23 ID in.) 
Power: 90-1 30V or 18@240V, 5@-400 Hz, 220 VA 
(30 Vd in Standby) 
Standby: With ac line power connected, unit is placed in standby 
when power switch IS released from the On position. 

6700B Swept Frequency Syns thesizers 

ENVIRONMENTAL 
Operating Temperature Range: O'C to 55'C 
Relative Humidify: 95% 
EMI: Meets the conducted and radiated emission requirements 
of MIL-STD-461 B, CE03, RE02 Part 4 Class A3 and 
VWE 0871 11 978, Level B. Tested for conducted and 
radlated susceptib~l~ty per MIL-STD-462, CSOZ, CS06, 
and RS03 with no functional failures. 

I 

ACCESSORlES 

Power Meter Extender Cables: 
806109 Extender Cable, 7.6 m (25 ft.) 
80&110 Extender Cable. 15.2 rn (50 ft.) 
800-1 11 Extender Cable, 30.5 m (I 00 ft.) 
800-1 12 Extender Cable. 01.0 rn (200 ft.) 

GPlB Cables: 
2100-1 GPlB Cable, 1 m (3.3 ft.) 
2100-2 CPlB Cable, 2 m (6.5 ft.) 
2100-4 GPlB Cable, 4 m (13.2 ft.) 
21 00-5 GPlB Cable, 0.5 m (1 "65 ft.) 

Transit Case 760-81 for 6700B 

OPTIONS 

NOTE: GPlB and Pulse Modulation are standard on all models. 
Option 1 - Rack Mounting: Rack mount kit with chassis track 
slides and mounting ears. Weight 1s 2 9  kg (5 Ib). 
Option 2 - Atlenuator: Adds 110 dB step awenuator to 
increase the RF output range. 

Option 2A: For models with an Upper Frequency Lirnlt 
of 520 GHr.  Reduces rated power by 1.5 dB. 
Option 28: For models with an Upper Frequency Lirnrt 
of 26.5 GHz. Reduces rated power by 2.0 dB. 
Option 2C: For models with an Upper Frequency Limit 
of 40 GHz. Reduces rated power by 3.0 dB. 

Option 9K -,Rear Panel RF Output: Adds rear panel 
K Connector ror a CW frequency output range of 2-26.5 GHz max, 
or the frequency coverage of the instrument, whichever is less. 
Retains the front panel RF output connector w~thoul any 
performance degradatlon. -30 dBm output power, typical. 

Option 10 - Auxiliary Rear Panel RF Output: Adds rear panel K 
~onnectoi" for a CW frequency output range of 2-26.5 GHz max, 
or the frequency coverage of the ~nstrument, wh~chever IS less. 
Retains the front panel RF output connector with no performance 
degradatlon. -30 dBm output power, typicat. 

Option 14 - Wiltron 360 VNA Compatlbllity: Upgrade is 
No Charge if 360 VNA and 6700B are ordered at the same time. 

AVAILABLE POWER METER DETECTORS 
- - 

y Range 1 Input Connector 

560-7A50 10 MHz to 18 GHz GPC-7 (50!?) 
560-7S50B 
560-7N50B 
560-7S50-2 
560-7K50 

5400-71N50 

10 MHz to 20 GHz WSMA male ( 5 0 0 )  
10 MHz to 20 GHr N male (50111 

10 MHz to 26 5 GHz 
10 MHz to 40 GHz K male (5013) 

- 

1 to 3000 M H Z I  N male (5062) 



Sweep Generators 
6600B Series, 10 MHz to 60 GHt 

66005 Sween Generator Hiahliahts Wide Selection 

40 I J J  W L~,zsirri Powrr- frnrl~ 70 M H z  to 20 GI-I:: 

Ei<ght RF, Video, or Jf~terrsi!!/ Moclr~I~ted Markers 

Measurement Accuracy and Convenience 
The W l ) B  Sweep Generators combine proven microwave 

and microprocessor technology to produce a general-purpose 
swept signal source that makes the most accurate microwave 
measuremcnts-in automated or manual systems. From a 
selection of 30 models, you choose the exact combination of 
capabilities vou need: widehand sweep, narrowband sweep, 
and powa. All models feature exceptional m1m match, 
signal purity, frqumcy accuracy, resolution, and output flatness 
tn improve the accuracy of your microwave measurements. 

innovative Design Philosophy 
tn designing the 6600B Series, Wiltron recognized that the 

great niajority of a sweeper's cost is in the microwave com- 
ponents. Rather than mount these components in a plug-in, 
Wiltrcrn engineers made each model a stand-alone, self- 
contained instrument. Every model is opkirnized to avoid the 
pick-up, interhence, and over-heating that can plague 
plug-in sweeper designs. Each microwave module achieves 
the highest possible performance level, giving the 6600B 
distinct advantages over other sweepers. 

0.01 lo 20 GHz 
0 01 to 20 GHz 
0 01 to 26 5 GHz 

8 to 20 GHz 

' W~lhout opt~onal anenuator 'External levelmg only 



Sweep Generators 
6600B Series I i 

matile Sweep Modes and Eight Markers 
The 6600B Series has five sweep modes, as well as five CW 

quencies and eight markers, to enhance your network 
~alyzer display of test data. With a single keystroke, you 
ritch from broadband sweep (Full Range, F1 to F2, or M1 to 
2) to narrow-band symmetrica1 sweep about center 
:quency CF or marker MI. The CW frequencies are also 
lected directly without use of a shift key or having to 
member frequencies stored in memory, both required by a 
ajnr competitor. The exceptional attention given to all 
p ~ t s  of front-panel layout make the 66008 a pleasure to use. 

3wer Sweep 
In addition to the versatile frequency sweep modes, the 

OnB has a power sweep with which the output is swept 
?er a 15 dB range. Furthermore, with the addition of the 

uption 2 Attenualor, the 15 dB power sweep can be offset in 
IO dB steps over a 70 dB range. Amplifier and semiconductor 
characteristics, such as gain c~mpression and saturation, can be 
measured rapidly over a continuously variable input power 

nge. In the Alternate Stored Setup mode, a set of power sweep 
d a set of frequency sweep parameters stored in memory 
n be recalled tn provide a "simultaneous" two-trace display 
test device power und frequency characteristics. 

DM Frequency A C G U ~ ~ C Y  
The accuracy with which frequencies can be selected is 

peciallv important when measuring devices with rapidly 
anging frequency cl~aracteristics. By using ROM to correct 
r residual nonlinearities of YIG-tuned osciIlators, Wiltron 
rlds accurary to f I Q MHz from 10 MH7: to 20 GHz. In addi- 

tion, there is no degradation of accuracy when tuning from 
one hand to the next, as is the case with multiplier techniques. 

se 
sit 
f i r  

Nine Stored Setups 
Because the 6h00R has memory for nine independent test 

bps, operation of the Alternate Stored Setup mode i s  as 
nple as recalling the test parameters from memory. Set-up 
ne is virtually eliminated. 

,ant Panel Security 
WIien test parameters mttst be kept secret, an instruction 
blank the digital displays is stored with the other test setup 
formation by activating the security mode. Also, the secure 
Formation can be easiIy cleared to reduce protection 
oblems. 

Fundamental Oscillators 
The 6600B Series uses Fundamental oscillators over the 

2 to 26.5 GHz range because they deliver the purest, most 
accurate signals. Four aspects of their performance contribute 
to accurate measurements: 

Nannonic Content. The tro~~blesome subharmonics of mul- 
tiplier-type sweep generators don't exist. 
Residual FM. Without a multiplier, residual FM is not de- 
graded by the multiplication factor. Residual FM in CW or 
narrow-band mode is less than 10 kHz peak up to 20 GHz. 
Frequency Accuracy. CW accuracy is f l 0  MHz over the 
kt11 10 MHz to 20 GHz range. 
Output Flatness. Since there is no tracking filter required 
to take nut unwanted multiplier responses, the output 
level does not vary with sweep specd. 

Low Harmonics 
Harmonic content can cause large errors in the 

measurement of reflection and transmission. The photograpl-ts 
below show test r~sul ts  when a competitor's multiplier-type 
sweeper (A) and a Wiltron fundamental oscillator sweeper (B) 
are used to make the same measurement. PIlntograph 114) 
shows the effect of multiplier subharmonics fronl a 2-7 GH7: 
osciliator on test results above 7 GHz. Wit11 a clean sigi~al 
from its fundamental oscillator, the Wiltron 6659B shows in 
(B) a 20 dB improvement in dynamic range. This is a result of 
the 40 dB ItypicaIly 55 dB above 4 GHz) l~armonic 
suppression of the 6659B, a vast improvement over the 25 dB 
specification of the sweeper shown in (A). Spurious signals 
are better than 4 0  dBc for all models betw~cll 2 and 60 
GHz--one more reason why the 6600B is the prcfcrred sigilaI 
source for p r e c i ~ ~  microwave measurements. 

Harmonics can also introduce significant uncertainty when 
measuring power levels. For example, with the Wiltrnn 
sp~cified harmonic Icvcl of <-40 d Hc, the measurement 
uncertainty due to detection nf harmonics is less than M.2 dB. 
Jn contrast, multplier-type sweepers with a specification of 
<-25 dBc can have as much as M.7 dB uncertainty. 

( A )  Subharvovrcs cl  mu!rfp!k=r! frereoaero~z ro m ~ p e t ~ l u r  * fnstrunlrnr q!ve errow- 
#us ~ndlcar~on of resporrse oulsrdc ONer passband (8) Clean sfgnals 'ram funda- 
mental osollalors 01 66008 Sweep Generator show rhar actual response ot the 
I11ter fs 20 68 better than that measured fn (A) 

I 

93 1 ,  



Sweep Generators 

Alternate Stored-Setup Sweep 
In some applications, test times can be cut in half by 

simuItaneously displaying two traces of characteristics ovcr 
different frequency and/or power ranges. For example, with 
a simuItaneous display of amplifier reflection and ou p u t  
power, you can adjust the amplifies for optimum balance of 
the two without changing the test setup. Similarly, the 
broadband rejection characteristics and the narrow passband 
response of a filter can be observed simultaneously. The time 
saved in avoiding sequential tests with two sets of test 
parameters is substantial. 

Phase Lock 
When resolution greater than 100 kHz 1s required, the 

66008 can be phase locked to an external source. When phase 
locked to a frequency counter, accuracies of k10 I-Iz or better a n  
be achieved. Here is one more way the 6600B Series improves 
measurement accuracy and meets the needs of applications 
which formerly required a signal generator or synthesizer. 

Exceptional Source Match 
A poor source impedance match can introduce significant 

errors in test resuIts. Energy reflected from the mismatch 
causes uncertainty in return loss and transmission 
measurements. This error is minimized by the exceptionally 
good source match of the 66008. In thc 6637B, for example, 
source SWR is 1.5 from 2 to 20 GHz. These values compare 
very favorably to the 1.9 SWR above 2 GHz specified for a 
competitor's unit. When a 10 dB return loss measurement is 
made on the competitor's unit, the uncertainty is 1.7 dB. In 
contrast, the 66008 sweeper with a source match of 1.5 SWR 
holds uncertainty to 1 dB, an improvement of 0.7 dB. 

Frequency Vernier 
The FREQUENCY VERNIER controls can be used lo 

increase frequency accuracy in the CW and AF mode. While 
monitoring the output with a counter, you simply press the 
INCREASE and DECREASE buttons until the desired 
frequency is obtained. Subsequent requests for frequency 
include the correction. 

Complete Programmability 
Every measurement parameter can be controlled over the 

standard GPIB (lEEE-488) by descriptive commands that 
make the 66003 compatible with every computer or 
controIler. In addition, special interfaces are included to 

Allernate Sivecp rvode srweps alrernalelv bclrvcer? lwo vldependenl selec!ed 
frequency ranges. 2-12 4 GHz for tile lop frats, 3-5 GHz for the borrom trace 

ensure compatibility with every available network analyzer. 
With complete programmability, the 66008 works smoothly 
in interactive, real-time systems. Parallel poll, serial poll, 
service request ISRQ), and group execute trigger provide 
programming flexibility to achieve optimum test sequencing, 
timing, and conaal. A local lock-out command protects the 
system against errors that might be inadvertently introduced 
by operating the front-panel controIs. 

Se If-Test 
The 66008 Series features a self-test that allows you to 

diagnose prohiems and return the unit to service with a 
minimum of down-time. When the self-test is initiated, 
sernoteIy or from the front panel, up to 23 error codes are 
available on the front panel LED readouts. The error codes 
direct the repair technician to the moduIe(s) that needs 
service. These error codes are completeIy documented in the 
6600B Service Manual so that the repair technician can 
proceed from an error code to at least a board level solution, 
often to component level. When self-test is in] tiated remotely, 
the h600B supplies a p s s  or fail indication over the bus. The 
self-test is an independent function md does not disrupt 
previous front-panel settings. 



Sweep Genera tars 
General Specifications 

FREQUENCY 
Frequency Range: 10 MHz to 60 GHz in 30 models. 
Please see pages 96 and 97. 

Frequency Control: 
Full: Sweeps upward across the complete frequency range. 
F1-F2: Sweeps from F1 to F2. entered independent@ on keypad 
or control knob. F2 must be greater than F1. 
MI-M2: Sweeps from MI  to M2 markers, entered independently 
on keypad or control knob. M2 must be greater than MI. 
dFr Sweeps upward symmetrically about CF or MI .  Sweep width 
IS adjustable on keypad or control knob in MHz or GHz. 
CW: Single frequency at CF, F1, F2, MI,  and M2, entered 
rndependently on keypad or control knob. 
Frequency Vernier: Flne adjustment of frequency in CW and A F  
modes up to rf2.7 MHz for models wlth specified frequency 
accuracies of e l 0  MHz. A new correction In frequency can be 
made wlth the control knob. Correction applles untrl released 
w~th Otf button or the frequency rs changed. ACTIVE light 1s on 
whenever a vernier adjustment 1s in use. 
Manual: Continuous manual adjustment of frequency between 
sweep limlts In every sweep mode. Can be used to set recorder. 

CW Fitter EnablelDfsable: 
Enabled: F~lter Inserted for CW mode and sweep wjdths 550 MHz. 
Sh~ft key function. 
Disabled: Rlter removed for all modes of operation. 

Frequency Stability: 

With 10% 

Frequency Lamit 

26 5 tO 40 k400 f200 
40 to 60 f 600 +300 

After 30 mlnutes warrnup a1 selecled CW frequency 

=requeney Resolution: 
Normal: 1 MHz 
Frequency Vernier: 100 kHz on k12.7 MHz range. 200 kHz on 
Q 5  M H z  range, 300 kHz on k37.5 MHz range. 
Step Sweep: 4096 programmable po~nts 

'rtrquency Accuracy: Please see pages 96 and 97. 

MARKERS 
Marker Selection: Eight markers at M I  through M8, entered 
Independently on keypad or control knob in MHz or GHz. 
Accuracy: Same as frequency accuracy. Please see page 96. 
?esolution: 13.4% of sweep width 
lisplay: Front-panel pushbuttons select one of three marker modes: 
Yrdeo:* Positive video pulse, 0 to +5 volts, 7TL-compatible, adjust- 
able with MARKER CONTROL. I K l l  impedance, rear panel BNC 
connector. 
RF:' Up to 5 dB attenuated RF level at market frequency, 
adlustable wlth MARKER CONTROL. 
Intensity: lntenslf~ed dot on trace, obtalned by momentary 
dwell In sweep. 
'Ampldude ol vldeo and RF marker increases h4ofdd when slng!e marker IS selected 

SWEEP AND TRIGGERING 
llternate Stored Setup: Sweeps alternately between the current 
ront-panel setup and one of nine stored setups. 
%weep Triggering: 
Auto: Trrggers sweep autornat~cally. 
Line: Trlggers sweep from power line frequency. 
External: Triggers sweep from externally applied 4 to 25 Vpk or 
TTL-cornpat~ble pulse wlth >1 ps width and r5 ps fall time. 
Rear panel BNC connector. 
Single: EXT OR SINGLE SWEEP selects mode, trrggers, aborts, 
and resets slngle sweep. 

;weep Time: Adjustable from approximately 0.01 to 99 s. Entered 
In keypad or control knob In ms or s. 

Retrace RF: Front panel pushbutton activates RF power during re- 
trace. 

Horizontal Output: 0 to 10V ramp coincident with sweep in all 
sweep modes. In CW mode, output voltage varles In proportion to 
frequency, OV at 0 GHz and 10V at upper frequency Ilmlt. In shift key 
CW RAMP mode voltage varies from 0 to 10V between sweep limits. 
Rear panel BNC connector. -. 
Sequential Sync Output: +5V TL-compatible pulse occurring at 
oscillator bandswitching potnts and durlng sweep retrace. -5V 
occurring at markers, -10V at selected marker. Rear panel BNC 
connector. 

Retrace Blanking (-) Output: -5V pulse occurring durlng sweep re- 
trace. Rear panel BNC connector. ~1001.! impedance. 

Retrace Blanking (4) Output: +5V TL-compatible pulse occurring 
dur~ng sweep retrace. IRear panel BNC connector. 

Bandswltching Blanking Output: k5V pulse occurring during 
oscillator bandswltching points. Polarrty selected on rear panel switch. 
Rear panel BNC connector. ~10011 Impedance. 

VIGHz: Reference voltage varying In proportion lo output frequency 
as shown In the table below. Rear panel BNC. 70011 rmpedance. 

For Models W m  I 

Upper Frequency Limit VIGHz Output 
(GHz) 1 {VIGHz) 

Penlift Output: Normally open relay Contacts for llftlng recorder pen 
durrng sweep retrace. Internal jumper can be installed to provrde nor- 
mally closed contacts. Rear panel BNC connector. 

Sweep Dwell Input: Low true TTL-compatible pulse causes fre- 
quency sweep ta stop. Can be used ta count marker frequencies with 
an external counter and Frequency Counter Interface output, Option 
13. - .6 
External Sweep Input: Exlernally applied 0 to 10V ramp sweeps fre- 

I 

quency between selected sweep Irmits. Rear panel BNC connector. 
I 

' 

lOKR Impedance. Front-panel control. 
u 

POWER SWEEP AND LEVELING 
Leveling: 

Internal: Levels output power at front-panel connector. Please see 
pages 96 and 97 for power variation specifications. Not available on 

- 
6672B. r 
External Detector: Levels output power at remote test position , 
where dlrect~onal detector samples RF power and provides a 
positive or negative polanty detected signal of 5 mV to 500 mV to 
front-panel BNC connector. Fronl-panel ALC control adjusts ~nput 
s~gnal level to optrmum value. I 

Power Meter: Levels output power at remote test position where a 
power meter samples RF power and provides a *lV full scale vldeo 
signal to front-panel BNC connector. Front-panel ALC galn control 
adjusts input s~gnal level to optimum value. 
Unleveled Indicator: Lights when ouput ts insufficient to maintain - 

leveling across the selected sweep range. 

Power Sweep: Sweeps over up to 15 dB range, entered on keypad 
or control knob. Opt~on 2 Attenuatot offsets sweep range in 10 dB 
steps over 70 dB range. 

kttenuator: Option 2 adds a 10 dB attenuator with a 70 dB range. 
Please see pages 96 and 97 for accuracy specif~cations. 

R F  Slope Control: Adjusts slope of leveled output power by 
increasing power at the higher frequencies lo compensate for 
frequency dependent cable losses In test setup. 



6600B Sweep Generators 
General Specifications 

Internally 
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Sweep Generators 
General Specifications 

MODULAION 
External AM Input: Rear panel BNC connector. 10 KR impedance. 

Sensitivity: 1 dBlV 
Frequency Response (typical): DC-50 kHz 
lnput Impedance: 10 KC1 
Amplitude Control Range: 13 dB 
Maximum Input: 20V 

External FM and Phase-Lock Input: Rear panel BNC connector. 
10 K11 Impedance. 
Sensitivity: -6 MHzN 

Maximum Deviation for Modulation Frequency of: 
DC-100 kHz: -5 MHz 
lo@-250 kHz: k5 MHz 

External Square Wave Input: Externally applied 7TL-compatible 
square wave modulates output at dc to 50 kHz rate. 
W~ll accommodate S V  square wave. OnlOff ratlo, 
typically 40 dB. 
Maximum Input: 420 volts. 
Rear panel BNC connector. 
Order Option 1 1 for 6616B, 661 9B 661 9B-40, 66288, 66288-50, 
6630E, 66308-50, 6631 8, 6636B, 6640B-10, and 66728. Standard 
on all others. 

INSTRUMENT STATUS 
GPlB Indicators: LED l~ghts indrcate the following cond~tions: 

Remote: Operating on GPIB 
Talk: Talking on GPIB 
Listen: Listentng on GPlB 
SRQ: Sending a servlce request 
Local Lockout: D~sabling the RETURN TO LOCAL pushbutton. 
The Instrument can be placed m local mode only via GPIB. 

Nonvolatile Memory: Retains front-panel control settings In memory 
for up to 10 years. Whenever instrument is turned on, control settings 
come on at the same fwncttons and values exlstlng when power was 
removed 
Self-Test: Performs self-test every time power 1s applied or when 
SELF TEST pushbutton is pressed. If an error is detected, a dlagnos- 
t ~ c  code appears, Identifying the cause and location of the error. 

GENERAL 
Test Setup Storage: Stores nlne test setups for recall durlng 
normal or Alternate Stored Setup modes. 
Continuous Control: Knob provides smooth, continuous control of 
frequency, sweep time, and power. 
Front Panel Security: Blanks LEDs to secure test parameters. 
Power Variation With Temperature: k0.08 d0I'C. Not applicable 
to un~ts w~th external leveling only. 
Residual AM (30 kHz bandwidth): 50 dBc. Not applicable to unlts 
w12h external leveling only. 
Output Connector: Type N female all models except: 

Models 66366,565318., 66598,66608,66638,666918 and 66408-10: 
Rugged~zed K Connector' female. 
Model 66728: WR19 Wavegu~de (UG383N Flange) 

Test Parameter Data Entry: Frequency sweep time and power 
level are entered on keypad wrth up to 5 d~gtt resolution or on 
continuous control knob. Entry IS termmated by presslng appropriate 
unit (MHz, dB, mS, or GHz) pushbutton. Entry errors are cleared by 
presslng CLEAR ENTRY. 
Reset Control: Returns controls t~ following conditions: 
Frequency Range: Full 
Trigger: Auto 
Markers: MI  and M2 only on 
RF: On 
Level: Spec~fied power level 
Leveling: Internal 
Sweep Time: 50 ms 
CW, Marker, AF FrequencEes: Varies with model number. 

Shift Key: Activates dual function controls: 

CW RAMP (horizontal output ramp) 
CW FILTER (CW filter enableldisable) 
DISPLAY OFF (blanks front-panel LEDs) 
FULL (Blanks frequency dlsplay) 
POWER SWEEP (sweeps output power) 
EXTERNAL SWEEP (external sweep Input) 
RETURN TO LOCAL (address selection) 
SELECTED MARKER OFF (removal of all nafkers). 

Warranties: Two years on YIG osc!lrators, one year on instruments. 
Dimensions: 133 H x 432 W x 476 D mrn 

(5.25 H x 17 W x 18.75 D In.) 
Weight: 16 kg (35.4 16.) maximum 
lnput Power: 90-130 V or 180-240 Y, 50-400 Hz, 250 VA maximum 
Operating Temperature Range: 0 to 55°C 

Ordering Information 

Frequency Ranges: Please see pages 96 and 97. 
Options: 

Rack Mounting, Option 1: Unit supplied with mounting ears and 
chass~s track shde (90' tift) 
Attenuator, Option 2: Adds 10 dB step attenuator with 70 dB 
range. Output power 1s setected on keypad or control knob dlrectly 
in dBm over an 82 dB range. 

For Models With 
Upper Frequency Limit 

IGHz) Order 
Oplron 2 A  

26 5 Oplron 28 
Opt~on 2C 

- - -  

Rear Panel RF Output, Option 9: Optlon 9s adds SMA female 
and Option 9N adds Type N female rear-panel RF output connector 
and deletes front-panel RF connector, degrading output power 
(typlcaily 1 dB at 20 GHz), source SWR (typ~cally 2 at r8 GHz), 
and power variation. Not available on units wtth upper frequency 
above 26.5 GHz 
Auxiliary Rear Panel RF Connector, Option 10: Adds SMA fe- 
male connector to rear panel, providing an attenuated 
(approximately -15 to -25 dB) sample of the reduced RF output 
stgnal (typically 1.5 dB 520 GHz; 2 dB, >20 GHz). 
Externat Square Wsve Input, Option 11: Adds rear-panel BNC 
connector for externally applied TTL-compatible signal which modu- 
lates RF at rates from dc to 50 kHz. OnlOH ratio, typically 40 dB. 
Maxlmurn ~nput. 220 volts. Accommodates f 6 V  square wave. 
Order for 661 68, 661 98, 66198-40, 66288, 66288-50, 66308, 
66308-50, 6631 8,  6636B, 66400-10, and 66728. Standard on all 
others 
Auxiliary Rear Panel RF Connector, Option 12: Adds SMA fe- 
male connector to rear panel, providing an RF sample that is 
approximately 10 dB below output power. 

Frequency Counter Interface, Option 13: Adds rear panel BNC 
connector to provlde interface with HP 5343A counter for counting 
marker frequenc~es 

- 
Frequen& Range - 

Extender Board 660-0-0062-3 

Order 

Transit Case 760-115 

2 to 20 Opt~on 12A 
2 to 26 5 i Opt~on 1 2 ~  

6600813 GPrB Retroflt Kit Provides fleld upgrade of GPIB interface 
to Model 66008 unrts not ortginally equ~pped with GPfB 



Precisian Measurement Components - Overview 

The Wiltron Universal Test Fixture (UTF) was designed to 
provide a solrrtion to measurements of uncmqtnectorized 
substrates. Accurate, repeatable measurements can be made 
on microstrip and coplanar waveguiife with thicknesses up to 
75 mils. Wiltroll offers three modcls coveri~~tg different 

I -- 

frequency ranges: 

DC to 20 GHz with APC 3.3 connectors, 
DC to 40 GHz wit11 t l i ~  WiItrnn K connector, 
DC to 60 GHz with the Wiltron V coni~cctor 

See page 102 

Wiltron SWR Autotesters and Bridges offer high directivity 
over a broad range of fruqucncies. These precision 
components come with an assortment of test port connector 
options to allnw mnxirnurn versatility. You get big 
performance in a s1nal1 package. 

See page I 0 4  

standard for 50 ohms. These airlines have a beadless end to I ' 
prc)vide n niil~irnum reflection connection tor the greatest test 
port rcturn loss. 

Wiltroil airlines arc known tllroughout the world as a premier 
impedance standard. Mnnv countries use them as their 

See page 106 

2 
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Precision Measurement Components 
General Information 

Precision Components-Precision Measurements 
This section uf the catalog describes a complete line of 

precision components which can be used with the Model 562 
Scalar Network Analyzer (page 64), 5hOA Scalar Network 
Analyxer (page 70) and the Model 5400 RF A~lalyzer (page 50) 
or other instfirments to provide the most accurate measurements. 

D A T A  ENTRY SOURCE 
Y .  l l n f i f i  - - -  m - 1111 

h * * A  

SWR Autotesters and Bridges 
SWR Autotesters and SWR Bridges are directional 

measurement devices that separate the incident and the reflcctcd 

- 
1 

signals of a dcvice under tes< The reflected component can then 
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be compared to tl-te incident signal to determine the difference 
hetwwn the device's impedance and its characteristic impedance. 

The directivity of the 5WR Autotestcr or bridge is the 
measure of how well the incident and reflected signals can be 
separated. For example, 40 d B  directivity means that the error 
signal in the output is 40 dB below the reflected signal tn be 
m c a s u ~ .  This errur signal is present regardless of the reflected 
signal magnitude; therefore, h e  smaller the reflected signal 
being measured, the greater the potential ermr introduced by 
d~rectivity. When usrng a device wit11 40 dB directivity to 
make a 20 dB return Ioss measurement, the uncertainty, or 
possible error due to directivity, i s  +0.8279 dB to -0.9151 dB. 
If the measured return Iuss is 30 dB, the uncertainty increases 
to +2.3866 dB to -3.3018 dB or a total of 5.6884 dB. 

The RF Measurement Chart inside the front cover can be 
used to determine the uncertainty due to directivity. The "X 
dl3 Below Refrrence" column represents the difference ktween 
the directivity and the measured reflection (return loss). The 
"1 -i X dB" and "1 - X dB"' values are the algebraic sum of the 

error signal and the measured reflected signal as their phase 
relationship varies over 360'. Therefore, the peak-to-peak ripple 
(1 + X) is the total measurement uncertaintv caused by Mie error 
signa!. If the error and directivity signals are equa3, 1 + X dR 
q ~ a l s  b 613 (voltage ddotiMed muses h dB change) and 1 - X dR 
bccomes infinite, sincc thc two signals arc cquaI in amplitude 
and 180" out of phasc (zero voltagcl. Uncertainty curves (next 
page) show the measurement uncertainty with n 35 dB 
directional device. 

I t  is clear that high directivity is a very important 
consideration when selecting n d irEctionaI dcvicc for reflection 
measurements. Equally important is that the device under test 
be connected directly to the test port of the SWR Autotester or 
bridge. An adapter inserted between the k s t  device and the 
test port decreases the effective directivity. 

To avoid the use of adapters, WiItron offers SWR 
Autotesters and SWR Rridgcs wi tll all cummon conncctn* 
types, male and femaIe interfaces. 

RF Detectors 
Just as directivity is the principal error contributor in 

reflection measurements, the impedance mntc1l of the signal 
source and RF detector is the largest error contributor in 
transmission measurements. 

Wiltron offers a cornpIcte Iine of coaxiaI RF detectors 
covering from 100 kHz to 40 GHz with tile lowest SWR 
available. The exc~llent impedance match of the detectors, 
along with that of the test port on the SWR Autotesters and 
bridges, minimize errors when making simuItaneous trans- 
mission and reflection measurements. 



Precision Measurement Components 1 
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Modell 43K Series Fixed Attenuators 
Many other attenuator applications have as their principal 

objective the reduction of power. Since the attenuator might 
not be inserted at: a measurement point, the measurement 
precision discussed earlier is not required. In such a 
power-reducing system application, attenuators are often 
required in large quantities, making price an important 
consideration. The 43K Series includes models covcring dc to 
18 GHz, dc to 26.5 GHz, and dc to 40 GHz. All are available 
with 3, 6, TO, or 20 dB attenuation values. All have the Wiltron 
K Connectors and are compatible with SMA connectors. 

Whatever your fixed atknuator needs might be, Wiltron 
provides the solution. 

Power Dividers 
The Wiltron K240C is the first power divider to operate 

Those curves slrow mpasr~rsmsnl trnccsfalnly of re!urn loss rneastrrpmerrts :vtltl a 
dfrectfonal devfce havrrlg 35 rlB dfr~ct~vtly ( t ~ s t  port match not ~r?cluded) 

from dc to 41) GHz. In addition, tliere is the Model ~ 2 4 0 ~  for 
the dc to 26.5 GHz range. Both rnrxleis use t h ~  Wiltron K 
Connector on al l  ports. 

Tl~e principal error signals present in n transmission 
?asurement are shown to the right. Typically, when Wiltron 
msurernent cornpcments are used in transmission 
:asurernents, the uncertaintv of a 20 dB to 30 dB insertion 

,,,;s measurement is 10.2 dB to M.4 dB. T f  RF detectors and 
sorrrces with high SWR are substih~ted, the uncertainty can 
~nsily exceed k1.0 dB. 

Precision Terminations, Air Lines, and Adapters 
Wiltron is recognized as the leader in the field of 

impedance standards. Our complete line of cornponcnh includes 
terminations and air lines. Not only do these products 

:rease measurement accuracy, they also provide the only 
:thod of certifying the performance of SWR Autotesters, 
idg-PS, directional couplers, terminations, and other devices. 
A series of precision measurement adapters are available 
adapt one connector type to another. Adapters can be a 
+jar sourcc of measurement error and, thcrcfore, must be 
refully selected. Wiltron precision adapters typically have 

h dB better rehtm loss than competitive units. 
Our current 35K Series Waveguide-to-Coax Adapters use 

the WiEtron K Connector* for full SMA compatibility with 
extended coaxial frequency range to 46 GHz. Tlie 35V Series 
V Connector'%dapters extend the coaxial frequency range to 
60 GHz with full 2.4 mrn connector cornpatability. 

Model 41 K and 41V Series Precision Attenuators 
As discussed above, the SWR of the source and RF 

detector is very important in minimizing transmission 
measurement errors. One of the simplest ways to improve 

- - -.r -- 
A 3 

I ~ 
i 
I 

impedance matcli is to insert a precision attenuator between 
the device under test and thr source or RF detector. The 41 K T l ~ c  accuracy wllh ruh~cti Iransnlrssfon Ioss 1s measured 1s ailrcted bv rc~leci~orls 

and re-reflect~ons from rhe source DUT ~npur DUT outptrt and detector 
and 41 V Series attenuntors are specifically designed for such rnismalches The value of the total measurement uncertainty I S  dependent on the 
applications where accuracy is a basic requiremenk. magn~tude and phase retattonshrp of the s~gnals shown. 

In addition to being available as individual units of 3,6 ,  
10, or 20 dB, the 41 K and 41Y Series Fixed Attenuators ate 
also available in sets with calibration data. Available 
frequency ranges covcs dc  to 18 GHx, 215.5 GHz, 40 GHz, or 
60 GHz. 

I 

E , ~ * Q ;  ?+y*""" 
m e r e  ' = l p ' ~ i  EL,Jp ;., 

TC = Transmission loss = - 20 fog 1 
RL, = Source Return Loss 
RL, = Detector Herurn Loss 
RL, = DU'i lnpul Aelurn Loss 
RL2 = OUT Output Return Loss 
4 , R  = T ~ s t  Ports 

E, = Source Vollage 
E" 

E ,  = Resrrlrant De'ectar Vollage 
t = E~u l va len t  Transrnisslon Loss 

e, = Source Reitectlon 
g, = Delector Rellectron 
g :  = DUT lnpul Re l l ec t~on  

J 
i 

!E, 
/ 

i 

I 
J 

Q,  = nur ou tpu t  Reflectson I' 

' Ths  wi l l  always be a second order error lerrn and can be neglected 



Universlzl Test Fixtures 
3680 Series, DC to 60 GHz 

3680 Universal Test Fixture Highlights 

DC ti1 60 GH: Coz lcr f i~~  
I Microstrip l a ~ d  Coylnllnr Mensr~m?rcnt CnpbilEfy 

Accornrnoiic7trs Ofbet nrld Ri~lrt-AlrgIi? Tpst De~licrs 
I CnliI7mfion/Vc~rjficnti1111 Kits (Optiolznl) 

Substrate Measurement Capability 
Wlltron 3hRIE Series Universal Tcst Fixtures provide an 

accurate, repeatable solution for measuring microstrip and 
coplanar substrate devices. Input and c~~ i tpu t  connections are 
made to the substrate device by two spring-loaded jaws that 
include coax-to-microstripJcoplannr launchers. The jaws . . 
accarnmndate substrates horn 5 to 75 mils in thickness. No 
center section is r e q u i d .  Onc jaw is movable in two dimensiom 
to accommodate substrates up to 2 inches long (4 incl~es for 
,7680-20) and srrbstrates wit11 line offsets of up to I / 2  inch 
( 1  i11ch for 3680-203. Yie 3MO Series includcs three mndels: the 
3hXO-20 covers DC to 20 GHr with AI'C-3.51" con~iectors, the 
36XOK covers DC to 40 GHz with Wiltron's K ~ o n n e c t o i '  and 
the 3h80V covers 1X to 60 GH7 with Wiltron's V Connector': 

A Complete Measurement Solution 
WiItrnn provides everything vor1 nccd to make accurate 

vertclr and scalar network measurements on substrate devices 
including the 3680 Series Universal Test Fixtures, 36804 Series 
CaIibratic>n/Ver~fication Kits, and a wide range of scalar and 
vector network analyzers. T h t  3680 Series includes many 
optionaI accessories to alIow measurements on a widc variety 
of devices including MMTCs and right-angle substrates. 
Wiltron specifies the performance of substrate measurements 
made with the 3680 when it is uscd wit11 a 360 Vector 
Nctwork Analvzer nr with a 562 Scalar Network Analyzer. 

Exceptional Performance and Repeatability 
Exceptional return lc~ss of thc 3680 launchers provides 

minimal degradation of measurements. To assure repeatable 
measurcmcnts, the 3680 Series incorporates llnique substrate 
clamping jaws that provide solid, repea table electrical contact. 
Repeatability is better than s . 2  dB to 40 GHz. In addition to 
the performance of the 3680 Universal Test Fixture, WiItron's 
3600 Vector Network Analyzer provides unmatched dynamic 

range and directivity performance. And, the 36073 can 
compnmte for the dispersion of microstrip devictzs, signiFicantIy 
improving measurement accuracv. This cxccptional accuracy 
is easiIy transferred 1.0 the substrate level with t11e use of 
Wilbonls on-substrate Glibmtion/Verification Kits. These kits 
provide substrates for both OSL (Open-Short- Load) and LRL 
(Line-Reflect-Line) calibration techniques, plus a flea tty 
standard {standarc! mismatch) and 20 LIE offset termination. 
Vtrificatio~l data is available with hese  kits to l~elp  you 
ensure the validity of your measurements. 

I .  Solid ground contact on substrate top and bottom atlo w microstrip or 
coplanar wavegutde measurements m the same fixture. 

2. Spring-loaded jaws provide 4. I dB repeaebrlrry to 20 GHz on devzes 
having 5 to 75 mil substrate thickness wrth no fixture rnodrfrca lion 

3. Dielectric spacers reduce fringing capacitance for more accurate 
and repeatable measurements. 

4. Device rneasuremenfs over any coaxial frequency range can be 
made: DC to 20 GHz with APC-3.5, DC to 40 GHz w~th the 
K connector and DC fo 60 GHr with the V connector 

5. Adjustible launch measures substrates up to 2 rnches long (4 inches 
wrth the model 3680-20) without requiring cusiorn center sections. 

6. Ltne offset up to rnch (I  inch lor 368&20) el~minates the need 
lor custom fixtures. 

MMlC Measurements 
With t l~e  optional MMIC attachme~lt, yott can easily test 

MMICs and othcr very small components. The MMIC 
attachment coinsists of a center carrier with micrnstrin lines 
for launching, and cam-operated pressum rods. The MMIC 
chip component (on a header) is pIaced on the center carrier 
between two microstrip Iines. Contact is made with gold tabs 
pressed down upon the MMlC header bv a pressure md 011 

the MMlC attachment. The cam-actuated pressure rod are 
progrcssivetlie gold tabs arc secured only after tI~c launching 
substrate is  I~pld it1 pIncefor improved reliability and damage 
protection. Thc unique des~gn of the MMIC attachment 
assures solid, repeatable measurements on any small device. 



Universal Test Fixtures 

Specifications: 
T- -. 36802 MMlC Attachment 

3680 Series Universal Test Fixture Mechanical Specifications: 

leehanlcal Specifications: Substrate Thickness: 0.010, 0.01 5 ,  0.025 

ubstrate Types Supported: Microstrip or Coplanar Waveguide 
Minimum Test Substrate Length: 0.06" (1.5 mm) 
Maximum f est Substrate Length: 0.46" (1 .I 7 cm) with std. block 

I 
~verall Size: 4 x 5 x 2.5" Maximum Line Offset: 20.5" (1.2 cm) 
u'bstrate Lenath: 1~ 
0.2- (0.5 cm) k. 
2 0" (5 cm) rnax. - 4.0' (10 cm) with 3680-20 
laximum Substrate Width: No limit 
ubstrate f hickness: 
0.005" (0.012 cm) min. 
0.075" (0.1 7 cm ) rnax. 

Maximum Line Offset: k0.5  (1.2 cm) - +I" (2.5 cm) with 3680-20 
Input and Output Connectors: 

3680-20: APC 3.5 Female 
3680K: K Connector Female 
3680V: Y Connector Female 

36801 K and V Right-Angle Launcher 
Mechanical Specificatkns: 

lsfance from In-line Connector, Axial: 
M~n~rnurn: 0.4" (1 cm) 
Maxrmurn: 1 . 6  (4 cm) 
[stance from In-line Connector, Offset: 

Electrical Speeif ications 

U n i ~  
Test I 

Minimum: 0.0" 
Maximum: 0 .8  (2 cm) 

When Used with the WilZmn 360 Vector Network Analyzer 
Test Port Characteristics 
Test port characterist~cs apply after standard 12-term callbration, using a Wiltron 36804 cal kit', (Optimum calibration for frequency.) 

I 

Frequency Directivity ' Source Match Load Match 
- 

~ e i i c t i o n  
-. 

Transmission 7 - Isolation 
(GHz) (dB) (dB) 8 (dB)  Frequency Tracking (dB) i Frequency Tracklng (dB) (dB typicsl) 

0 04 r36 >34 >36 i0.005 -0 030 A44 

1 0  1 r36 >34 >36 +O 005 LO 050 >I00 
20 >36 =-34 >36 +0.008 +0 050 >90 

26.5 >30 w28 >30 +0.008 50.070 >85 
40 230 ~ 2 8  230 fl.008 ?D 080 >81 
60 >26 224 >26 M.010 +O 100 I >6 0 

'36804-10M to 60 GHz 36804-F5M In 26 5 GHz. 368a4.25M and 36804-25C to 20 GHz 

me 3680 mth MFAIC a!!ac,hmen! and B ~ a s  17:nSe 

Ordering Information I 

Universal Test Fixtures: 
3680-20 20 GHz Unlversal Test Fixture 
3680K 40 GHz Unlversal Test Fixture 

8 
1 
CO 

- I 
3 1 

3680\1 60 GHs Universal Test Fixture 

Accessories: 
36801 K 40 GHz Right-Angle Launcher 
36801 V 60 GHz Right-Angle Launcher 
36802 MM1C Attachment -, 
36803 Bias Probe 
36805 Series includes (4) Substrate Launchers 

for the 36802 MMlC Attachment 
36805-1 OM 10 mil Launchers 
36805-1 5M 15 mil Launchers 
36805-25M 25 rnil Launchers 

36804 CallbratConNerificatlon Kits: 
36804-7 OM 10 mil Microstrip CalNerif. Kit 
36804-7 5M 15 mil M~crostrip CalNerrf Kit 
36804-25M 25 mil M~crostr!p CalNerif Kit 
36804-2% 25 rnil Coplanar Wavegutde CalNerif. KIZ 

Verification Data, Option 1: Adds ver~fication data to 
any of the above kits. 



S WR Bridges 
Model 58A50 and 87 Series, 2 to 18 GHz 

58A50 Comparison SWR Bridge Highlights 87 Broadband SWR Bridge Highlights 

M r ~ ~ ~ t r l r n r r r r l  Unpnbil~f!l to I .I106 5 WR 
E Rrrlnd 2 f a  18 GHz  I-'req~tr!rry Rnrlcpr. 

Curlzpntibilify ! ~ i l i H r  Ripple Extlncfion Tcclrrliqrirfor Arclr- 
m/t7 S WR Mmsi~rc!~rrnts 7iyifJ1 57 i f R  Ef,ftlctizv Directi~~ify 

W Precision GPC-7 T ~ s t  Port Cnrrn~.ctor 

When ustd with a n  18A50 Precision Air Line (page 106) 
and n 29A50-20 Reference Offset Termination (page 107) in 
I h c  Ripple Extraction test sehlp dcscribcd in W ~ l f r o ~ i  TCchnicnl 
/ Z P ~ ~ I ~ Z I ~ # ~ ,  the 5RAE;O makes accurate SWR measure- 
ments down to 1.006 (50 dB return loss). With an effective 
directivitv of 57 dB, this SWR Bridge is tlw best cl-loice for 
accurate measurement of very small reflections over the 2 to 
18 GHz range. 

H F . r o ~ i f l ~ ; l ~ j t f  2 to 18 GI-lz F r ~ ~ / i i ~ ~ ~ ~ i * ! /  R i ~ ~ / , y r  
Hislr 38 i IA  Dirfcfi?~if!j 
Pr~>cicj,t> GPC-7 Tr*st Port Conizrctor 
Bzrilf-111 ReJcl*r~lc.c Trwrr~irrntiorr 

The R7 Series SWR B r i J y s  are precisic~n, h ie l l  d ircctivity 
measurement ccwnponents-ideal tor SWIi and rcturu loss 
measurements. Both modcls include n buiIf-in tern-~ination 
and are provided with an uverall accuracy equation. Thcsc 
SWR Bridges can be used for making verv low-ler.t.1 SWI< 
measurements by amplifying t l ~ e  RF output prior tn detection. 
Since both tlte phase and arnpli tude of Mle reflected signal arc 
preserved in the RF output, these mrnponen ts can also be 
used to make accurate phase companmns in a nclwork 
analyzer system. 

Specifications 
Frequency Range: 2 to 18 GHr 
Directivity: 35 dB 
Accuracy: ' '̂ 0.0014 +0.01p2, where p is the measured reflection 
coeff~c~ent 
Insertion Loss: 6.5 dB nominalr 
Maximum lnput Power: 0.5 W 
Test Port Connector: GPC-7 
lnput and Output Connector: Type N Female 
Dimensions: 6.7 x 5.1 x 2.26 cm (2-518 x 2 x 718 In.) 
plus connectors 
Weight: 340 g (12 or.) 
Model 58A50 

Companion Equipment: 18A50 Air Line. 29650-20 Reference 
OAset Terminallon, 560-7 Senes Detector, 562 Network Analyzer and 
66000 Sweep Generator. 

I Including the effects of lest port rellea~ons and d~renlv~ty : When used wlth the Rlpple Extrachon method (W~llmn Tedrn~cal Revfew #81 
Typlcalty 9 dB at 1s GHz From mpur to lesl pon 

Specifications 

-- - .- . ~7 - -- . - 
I ~lrecf iv i ty r hecGacF- -. - 

Model (68) 1 2 to 3~GHz 3Zo4GHz 4 t o  18GHr - 

87A50 35 0018+0311," 0 0 1 8 + 0 2 ~ '  0013 1211' 

Frequency Range: 2 to 18 GHz 
Insertion Loss: 6.5 dB nom~nal ' 
Maximum lnput Power: 0.5 W 
Test Pert Connector: GPC-7 
lnput and Output Connector: Type N Female 
Dimensions: 7.3 x 5.1 x 2.86 cm (2-718 x 2 x 1 
plus connectors 
Weight: 340 g (12 or.) 

8 7 x 0 - I /  38 

118 in.) 

0.01 3 +0 3lP2 0 01 3 +0 2$;' 0.01 3 +0 1 2p' 

Companion Equipment: 70 or 75 Series Detector, 562 Network 
Analyzer and 66008 Sweep Generator. 

'1 1 
Wherep rs Ihe measured r o f l d ~ o n  coeflncnent. 
fyp~cally 9 dB at 18 GH7 from lopul lo test pon 



SWR Bridges & Autotestevs 
Model 60, 62 Series, 5 to 2000 MHz and Model 97 Series, 10 MHz to 18 GHz 

60 and 62 Series RF SWR Bridge Highlights 

5 to 20OEI MI-iz Fwj-rrrrl(-!/ C r ~ z l m ~ ~ e  
U p  to 46 d B  Direct~vify 
B l ~ i I f  - i l l  Rrferel~cc Termilfn ti011 
GPC-7, T ~ j p e  N 0 1 .  BNC Te5f Pori Co~rnecfors 
The 60 and A2 series RF SWR Bridges are precision devices 

¶signed to make v c ~  accurate measurement of SWR. All 
odeFs contain a built-in referenc~ termination and preserve 
lase and amplitude of the reflected signal. For extremely 
w values of SWR, the RF output can be amplified before 
!tection. The 62 series are nvailable with a choice of 50 or 75 
~pedence. For optirnium performance, a 73 or 74 series RF 
etector is recommended. 

Test Port 
Connector 

I 
Directivity 

(as) 

- - 
l~requency 

ROA50 50 ' 0 01 +0.09p7 

50 , 0.01 +O 09p2 

60NF50 
60NF50,1 

5-2000 N Female 50 0.OI + 0 . 0 9 ~ ~  40 

62BF50 
50 0.01 +0.12~? 

62575 0-,000 BNC Male 
62BF75 BNC Female 

40 75 O O l c 0 1 2 ~ ~  

62FF75 10-1000 i ' ~  Female 40 75 0.57 +O 1 2 ~ ~  

62NF50 
50 0.01 +0.12p2 

62NF75 
40 75 , 0 0 1 t o r 2 p ~  

lnsertlon Loss: 6.5 dB nornbnal from input to test port 
Maximum lnput Power: 0.5 W 
lnput and Output Connector: 
Type IN Female on 62N, 62NF and 60 Series 
BNC Female on 628,62BF, and 62FF 
Uimenslons: 60 Series 

6.7 x 5.1 x 2.54 cm (2-518 x 2 x 7/8 in.) plus connectors 
62 Serres 
5.7 x 3.5 x 2.86 cm 
(2-1 14 x 1-318 x 1 -118 ~n. )  plus connectors 

Weight: 60 Series 340 g (1 2 02.) 
62 Series 170 g (6 02.) 

Companion Equipment: 5400-71 N50, 562 Network Analyzer and 
6600B Sweep Generator. 

97 Broadband SWR Autotester Highlights 
- - en - 

High 40 rlR Directrzjity z 
m 

LQTU Test Park Refjecti011s 
Broadbond 10 MHz to I8 GHz Frequency Range 
SlnnII Packngc Inclrrrling Rr idg~ ,  Termi~~n t hlrl, nnif -. 
Detector 
Sekcct i o i ~  of GPC-7, WSMA, or T!ype N Tesf Port Corr necfor -I 
These precision SWR Autotesters integrate in one srnaIl 

package a broadband microwave bridge, a precision 
termination, a detector, and a GPC-7, Type N, or WSMA test 
port connector. With high directivity and low test part 
reflections, the 97 Series provides accuratc rcturn loss (SWR) 
measurements over the 10 MHz to 18 GHz range. An 
accuracy equation is provided tor every mod el. 1 

C 

Frequency Range: 10 MHz to 18 GHz C3 1 
-2 

Frequency Sensitivity: r1.5 dB maximum 
Insertion Loss: 6.5 dB nominal'fi 
Detector Polarity: Negative 
SWR Output Time Constant: 2 ps 
Maximum lnput Power: 0.5 W 
lnput Connector: Type N Female sta~nless steel 
Detector Output Connector: BNC Female 
Dimensions: 7.6 x 5 x 2.8 cm (3 x 2 x 1-118 in.) plus connectors 
Weight: 340 g (12 02.) 

- 
1' ~ c c u r a c ~ ~  - ? Test Port Directivity 1- - -  -- 

Model I Connector (dB) 1 10 MHz-8 GHz I b18 GHz 

Companion Equipment: 562 Network Analyzer, 66008 Sweep 
Generator, 28 Series Terrninatron, and 18 Series Air Line 

47A50 

97A5C-1 

97N50 
97NF50 

97NSO-1 
97NF50-1 

97550 
97SF50 

97550.1 

Incfudlng s f l m  of rest pon reflenlons and d~rect~v~ty 
@ Where p Is the measured rellsaton coelflcrenl ' Tw~cally B 5 dB at 18 GHr from RF mpur port R fesl port 

*here ,, s tne rneas~red rsnecllon coetllc on1 
ncludes Ine eflecrs of tesf pod (ilrecr ons and d reCl  v l y  

GPC-7 36 0 0 1 6 + 0 0 6 ~ '  0016+010p' 

GPC-7 

Type N Male 
Type N Female 

97SF50-1 WSMA Female 

40 1 0 0 1 0 1 0 0 6 ~ ~  0010+010p2 1 

0013+0.12p2 38 

Type N Male 
Type N Female 

WSMA Male 
WSMA Female 
WSMA Male 0 0 1 3 + 0 0 8 ~ ~  

0 018 +0.08p2 

o 013 +0.12~' 

0.01 8 +o 08p7 

37 ' 0 01 8 +0 0 8 ~ '  

38 

35 

0.013 +o.08p2 

0.018 +a oap2 



Air Lines and OpenlShorts 
18, 19 Series, 2 to 26.5 GHz; 22 Series, DC ta 40 GHz 

-- 
1 3  

18, 19 Air Line Hishliahts 

Virhrnll!! Losslrss Gnlrl Uili'~ Silil~ar- P l n f i n ~  
Inlprlint~cc Tlncenble to NBS TIirc~rr~h 
Meclrnr~icnl Dilmensinn:: 
M ~ ' ~ s l r r r ~ r ~ e 1 ~ t s  D o ~ i u ~  €0 3.006 SWR to 18 GHz, 1.01 
SWA to 26.5 GHz, 1.02 S W R  to 40 GHz 

Precision Air Lines provide both a standard impedance 
and a time delay for use in the Error Averaging Meastlrement 
System and the Ripple Extraction Measurement System, both 
described in W~lhnrr T~,c-I~~ricnl Rr'tGi~iu #S. Similarly, with these 
systems, measurements can be made down to 1.l106 to 18 GHz 
and 1 .Ol  SWR to 2 6 5  GHz. 
h beadless connector is used at the measurement end to 

provide n minimum reflection connection. The cltl~cr end is 
beaded to keep t h t  center conductor captive, tlnus fixing the 
plane of referuncr at the beadless end. 

Specifications 
1 FR?q. ' ';- @-aim‘ I - - ' 

Range Test Port 

- 
Dia. Length 

model (GHz) I C o n n e ~ ~  Imm) l Icm) - 

Port 
mnector I SWR 

1 003 

18A50 2 la 18 ' GPC-7 GPC-I 7 30 

[Beaded I 

End) 

18N50 N Male 
18NFSO 2i018 1 N Female GPi-7 1~006 7 1 10 

19S50 WSMA 1.006 

Female to 26.5 

K Male KMale 1 1.020 2 . 9  1 15 1 
Companion Equipment: 21A-1 Short with collated GPC-7 for 
use w~th 18A50 in a 5600-P1 Accuracy Enhancement System as de- 
scribed in Applrcation Note TN 5600-2. 58A50 SWR Br~dge ox 59A50 
SWR Autotester, and 29A50-20 Offset Terminatdon. 

22 Precision OpenlShort Hiqhliqhts 

Sir lcqlr7 Gold-Plnfr.cf C I H T I J W I I I J I I I  P ~ o r i d i r ~ ~  
Frrll O S I P ~  nnd SIrorf Rqf'l~~utiuns for 
Accr~mfe  SWR Mmsifrem~nts 
DC to 40 GHz Frcqrrency Coz~erngc 
GPC-7, K ~om~ecicrr? ~ y p r .  N, WSMA. 
nrld BNC Cnnlzectors 

m 50Q ;tor 7512 lrrlpehnce 

The 22 Series Open/Shorts are r~sed on the test port of an 
SWR Autotester or SWR Bridge to establish a full refl~ctioil 
reference for accurate SWR measurements. When used with 
the 562 or 5600R Network Analyzers, the average of the opcn 
and short reflections over a swept frequency range can be 
automaticalIy averaged to enhance mmsurement accuracy. 
Except for the 21A-1, which is a short onlv with a colIct for 
mating with the beadless end of the 18A50 Air L i n ~ ,  all mdt.1:: 
consist of an open on onc end and a short on the other. 

Specifications 
mettEq-. - - - - - - - -  

Range :st Port I Impedance 
Model (GHr) bnnector I (Ohms) 

228F50 DC to 1 BNC Female 50 1 
228F75 75 

22N75 DC to 2 N Male 
22NF75 N Female I 75 

22N50 DCtotB N Male 
22NF50 N Female I 50 

GPC-7 with 
21A-l DC to 18 mllet formating 

wlth beadless end 50 

of 18A50 Arr L~ne 

22A50 DCto 18 GPC-7 50 

22650 WSMA Male 
22SF50 DC 26'5 WSMA Female 50 

22K50 DC to 40 K Male 
22KF50 j K Female 50 



Coaxial Terminations 
26,28,29 Series and Model K210, DC 20 40 GHz 

26. 28 Precision Termination Hi~hliqhts 

1 Acclrrirh, Rcfi.rnlcra /or. 5 WR M ~ w . s ~ ~ r r ~ r i r i l ( s  
Precisc Trrnrinntion f i ~ r  Tust Il7sfrrrrnei?f or Drzricc 
Under Test 

1 GPC-7, K ~o!rllccfov? Type N, or WSMA Cor~rz~cfors 
Agrd Tcnninntiorr for Lorlg-Turn Stnbility 

These precision, metroIugy-grade temiinations are used in 
measurement systems where achieving the smallest possible 
reflections i s  critical. 

5E3f OJfsrt Trrrl-l~rir~ntio~r:: ~ O I .  Pt rcisr 
Mcnsrirr~rncnf of Lorrf 5 WR np. High Direc f i~ i fy  
Mcnsrtremelrts Do7orl tn 1.0116 5 WR U p  h) 18 GHz, 1.07 - 
S WR fo  26.5 GHz 

When used in the 5600-T1 Accuracy Enhancement System 
described in Application Note TN 5600-2, the 29 Serics Offset 
Terminations permit measurements down to f -006 SWR up to 
18 GHz and 1.01 SWR up to 26.5 GHz. 

6 I z 
I 

29 Offset Termination Highlights 

Specifications Specifications I 1. 

VI 
z * 

Male 

WSMIA 

put 
dance 
msl 

- - - - - -- -. 
I Frequency I ~n 

- 

Range rt lmpe SWR 

-- - or (0: -.- - 
(F In GHz) 

-- - 
26N75 DC to N Male 

Maximum Input Power: 0.5 W 

26NF75 

26N50 
26NF50 

28A50 
28A50-1 

. . - p- - 
Range Test Port Return Loss 

Model ( G W  Connector (dB) 
20 10 5 lo 1 GHr 

29A50-20 DC la 18 GPC-7 1 20 11 0 to 4 GHz 

29S50-20 

29SFSO-20 

29K50-15 

29KF50-15 

DC to 18 

DC to 18 

lSc2 .5 to265GHz 15+3 5to4OGHz 

20 ? I  .5 to 18 GHz 

OC to 28 5 WSMA Male 20 i1.5 20 18 5GHz 
20 ?2 5 to 26.5 GHz 

DC to 26 5 WSMA Female :: 2': iz :::: EE4 1 020 Max 

1 036 to 18 5 GHz 
1173la265GHz 

N Female 
75 1 004 t 11 0025F 

I 

~ ~ ~ Z 1 l e  1 50 1 004 - 0 0026F 

28S50 DC to 26 5 

DC to 40 

DC to 40 

GPC 7 

50 15f1 .5 to185GHr  
K Male I 15f2.510265GHr 

15 13 5 to 40 GHz 

1551 510185GHz 
K Female 

28S50-1 DC to 26.5 Male 56 1 020 to 18.5 GHz 

50 1010+0001F .  

28SF50 

28SF50-1 

DC to 26 5 

DC to 26 5 

1.135to265GHz zze 50 103610 18 5GHz 
1 173 to 26 5 GHz 

FEZe 
281650 
28KF50 OC 1 :?::ale 

50 1 020 to 18 5 GHz 
1 135 to 26.5 GHz 

1040to 18.5GHz I 1 0711 to 26 5 GHz 
1135to40GHz 

K210 DC to40  KMale 1.106to 18 GHz 50 1 1 25310 10 GH/ 



Adapters 
34, K220 and K230 Series, DC to 40 GHz 

34dSF50 
34KFKF50 

34ANF50 
34NN5Ob 

34 Precision Adapter Highlights K220, K222, K224 Adapter Highlights 

Li17i' 5 WR nrirl I I I S L ' Y ~ ~ O I ?  1,o~:: K ~r?n~rcctor'" DDU to 4(1 GI+; Sr-~,qr~r~rrcy Rt~rrxr' 
GPC-7, K ~m-lnecto~? V ~orrnector? Type N, ~ n d  K Mnle/K Mde, K Fenrnlr'lK Fenmlr, 
WSMA Conn~c  tors R I T ~  K MnFe/K Fcmnle Models 
Convrlricrrf Tm~~sit ion roith M i n i m /  Effect on Si'qnnl SMA nnd 3.5 mln Compo!ibilit!/ 
5UC2 or 75Q ,!~mpednl?ce Qz40ntity Discotlnfs 

Thc 34 Series of adapters enables accurate measurements ?he K220 Series is a Iow-cost, yet precise set of 
with GPC-7, K Connectur, Y Connector, Type N, or WSMA K connector'? SMA, and 3.5 rnm adapters. With their low 
interfaces. Every adapter i s  fully specified and 100% tested to SWR and consistent pl~asc length, the adapters are frequently 
ensure low reflections and optimum phase performance over used to adapt various test device connectors to the test purt 
a broad frequency range. without degrading calibration parameters. Productivity is 

Specifications 

Impedance: 50R, except 34NN75B and 34FNR5B which are 75a, 
Weight (typfcal): 92 g (3.25 02.) 

w 

I Frequency 1 
Range 

improved as adapters are installed without having to 
recalibrate the test system. 

Specifications 

Model Connectars 

I K Male to K Male 
K222 1 DCfolO 1 K Female to K female 
K224 K Female to K Male 

Model i (GHz) 

DG to 

34AN5U I 
34ANF50 1 DC to l 8  

K230, K232, K234 Panel Ada~ter Highlights 

Connectors SWR 

34A550 
34ASF50 

34NN50A 
34NFNF50 

Ine.rp~nsivc, Pmel-Murtflfecl Ferdthrtr Allnptrl- 
Broad, DC fo 40 GHz Frequcnc!~ R~n,ye 
Compntible Wifh SMA nnd APC-3 -5'" 

N Male to N Male 
N Female to N Female 

GPC-7 to N Male 
GPC-7 to N Female 

GPC-7 lo WSMA Male 
GPC-7 to WSMA Female 

N Male to N Male 
N Female to N Female 

WSMA to 
WSMA Female 

K Female to K Female 

V Male to K Male 
V Female to K Male 

V Mate to K Female 
V Female to K Female 

DC to l a  

DC to20 

The K230 Series is the panel-mount version of the K220 
Series Adapters. These units mount in a standard 3/$-inch 
" D  hole. 

7.02 

1'033 

T.tOOto185GHz 
1770t0265GHz 

110610785GHz 
1.173 to 26.5 GHz 
1.253 to 40 GHz 

1.3 

Specifications 

MSFSF50 

34KFKF50 

34VK50 

Model Connectors 

K230 K Male to K Male 
K Female lo K Female 

K234 K Female to K Male 

DC to 28.5 

DC to 40 

34VFK50 

34VKF.50 

DC 46 

34VFKF50 DC 46 



Ruggedized and WIG-to-Coaxial Adapters 
34R Series, DC to 40 GHz; 35 Series, 7.5 to 60 GHz 

m 9, 

34R Ruggedized Adapter Highlights 

I Enl~nlrcccf Ral~nbilii!/ of Mlcrnzunile Test Schrp 
I Ensy-So-Gmsp Type N Otrtside Dinmefw 

Rigid Tesf Conllecfions for Jnrproved Test D a h  
Rryccrta hilify 
Compatihilify with WSMA nnd K ~ o n ~ w c t o r s ~  

The 34RKRK50 and 34KSN50 Adapters provide a rugged, 
rigid connection between a 66008 Sweep Generator or 6JOOB 
Svnthesizer that has a WSMA or K Connector output and 
Wiltron SWR Autotesters or SWR Bridges. 

Both adapters have an outside diameter equal to that of a 
Type N connector, adding mechanical strength to the test 
setup and making installation convenient and fast. 

Specifications 
- - - =  

Frequency 
, Range 

Model (GHz) Connectors SWR 
3RSNSO DC to 20 RS Male to N Male 1 25 
34RKRK50 1 DC to 40 I RK Male to RK Male! I 2 

Impedance: 50Q 

35 Waveguide-to-Coaxial Adapter Highlights 
-. - - - 

7.5 lu 61) C H z  Flz~q~rcrzcy Cnvrrn~r  
E K ~onnecfor" Cmompntibilif!, nlith SMA nud APC-3.5" 

V ~onn~ctor' Compntiblility w i f h  2.4 !nm 
Stfllr~ldn rd and Douhle-Ridge Designs 

Specificati~ns 
- F 

Range Flange 
Model (GHx) Connectors VG-(.-)U SWR 

The 35 Series precision adaptcrs transform standard or 
double-ridge waveguide to coaxiat K and V Connectors. 

The 16 models listed beIow cover the 7.5 to 60 GI-Iz range. 

35WRD750K WR0750 to K Male 
35WRD750KF 7'5 to 

WRD750 10 K Female 1580 
35WR42K WR42 lo K Male 
35WR42KF l8 

WR42 to K Female 

:: 
5 
n 
; 

WRDl8O to K Male 
WRDl8O to K Female 1 N R  

/ 26,5 1 WR28 to K Male 
I WR28 to K Female 

WR22 to K Female 

WR22 to V Female 

Impedance: 50n 
Maximum Input Power: 1 W 



Fixed Attenuators 
41 and 43 Series, DC to 60 GHz 

'" 41 KC-S 

Fixed Attenuator Hiu hliahts 

E 3, 6 ,  70, or 20 dH At tm t lm f i o?~  Up fo 60 GI-lz 
LOTO SWR, 1.28 U!7 to 40 G H z  
SMA nud ~ ~ c - 3 . 5 ~ ~  Cornytntibilit~ 
Ruxged and ReIiabIe K Connector d 

Advanced Performance and Reliability 
The Wiltron fixed attenuators consist of two series: 

r The GoId Line (Series 41) for precision measurement appli- 
cations covering dc to 60 GHz, and 

8 The Silver Line (Series 43) for use in systems and OEM 
equipment covering dc to 40 GHz. 
Both series offer fixed attenuation values of 3, 6, 10, or 

20 dB with models that span a frequency range of dc to 
18 GMz, 26.5 GHz, 40 GHz, or 60 GHz. 

With the addition of the new V connectorm att-enuators to 
this product line, Wiltron further advances the accepted 
standards for fixed attenuator performance and reliability. But 
perfarmance is not the only distinquishing feature. 
Attenuators that use the Wiltron K ~onnector '~ '  can be 
connected directly to SMA or APC-3.5 devices. And 
compared to SMA, the K Connectors offer a vast 
improvement in reliability. Attenuators that use the WiItson V 
Connector can be connected directly to 2.4 mm devices. 

For applications in metrology and calibration laboratories 
where precise characterization is essential, the GoId Line 
models are available in sets consisting of 3, 6,10, and 20 dB 
units, each provided with attenuation and SWR calibration 
data. Calibration data are aIso optionalIy availabIe for 
individual units, each of which is serialized. 

Design Features 
Tlwe are several design features that account for the 

exceptiona1 performance of Wiltron attenuators: 
The geometry is small (2.9 mm), minimizing interna7 reflec- 
tions and tl-teir adverse effect on frequency response and re- 
turn loss. 
The use of sputtered resistors provides accurate control of 
attenuation vaIues over a broad 
frequency range. 
The use of K Connectors improves reliability 
compared to SMA. 

The new attenuators include the latest advances mxle in 
microwave thin-film kclanolow. Minia turim tion of fl~e 
attenuabor element is achieved by using sputtered tantalum 
nitride on both sides of a 0.127 mrn (0.05 in.) AIumina circuit 
h r d .  Tne board is mounted as an air dielectric suspmdd- 
substrate stripline. Tantarurn nitride was selected as the resistive 
element for its exceptional stability with time and temperature. 
The relia- biIity of the attenuator connectors is affected by 
insertion force, oukr conductor mating area, and mating 
alignment. The K Connector is used on Wiltron aftermators 
becatw it has excellent performance in all of these areas. For 
example, a typical femalz SMA center conductor requires 1.36 kg 
(3 lb.) of insertion force compxed to 0.23 kg (0.5 Ib.) for the 
K Connector. In addition, the K Connector's outer conductor is 
four times thicker than thak of SMA, rsulting in a conservative 
order-of-magnitude improvement in the number of reliable 
connections. 

To avoid a major cause of connector failure, the K Connector 
male pin is deliberately made shorter than the SMA pin. 
Therefore, the outer housing is properly aligned prior to 
center conductor mating, preventing destructive alignment. 

Gold Line - Improved Measumment Accuracy 
Adding Gold Line attenuators te your attenuation 

measurement setup will improve your measurement 
accuracy. In the test setup shown, the insertion loss of an air 
line was measured, first witl~out and then with matching h dB 
pads. The difference in the accuracy of the two measurements 
is striking. By attenuating reflections and re-reflections that 
occur a t  the Input and output of the air linc, t11e pads reduce 
mismatch errors and allow the system to measure more 
accurately the ach~al insertion loss. 

Silver Line - Improved System Reliability 
Fixed attenuators used in systems or OEM equipment 

must be smaI1, lightweight, economical, and reliable under 
severe environmental conditions. The Silver Line meets these 
requirements. K Connectors ensure well-seated, low-reflection 
connections that provide consistent operation yeas after year. 

The Series 43 attenuator's small size, 8 mm dia. x 28.8 mm 
length (0.312 x 1.135 in.), and light weight, 8 g (0.28 oz.), make 
them an attractive choice for miniaturized, lightweight systems. 

Discounts are availabIe for OEM quantities. 
- , ,  . . -  

S 
1.5 

Wth Pads 

DC 8 12 18 26 
Frequency (GHz) 

Q " 
, - D.5 
.E 5 
r 1.0 
% 
E 1.5 

I I 
Addlng 6 dfl pads to an SWR lesr setup Improves rneaslrrenienr accurAcv 

Wthout Pads 
, 

DC 8 12 t8 26 40 



Fixed At tenuators 

Common Specifications Ordering Information 

Impedance: 5011 
Power Rating (average): 2 W at 20'C; 1 W at 85'C 
Temperature Coefficient: 0.001 dBldBrC 
Connectors: 
V ~onnector(: male and female, compatible with 2.4 mm; 
K Connector , male and female, compatible with SMA and ~ ~ m . 5 -  
Material: Passivated stainless steel houslng 
Size: 

Length: 28.8 mrn (1  .I 35 In.) r0.5 (0.020 in.) 
Diameter: 8 mm (0.312 m.) 

Weight: 8 g (0.28 02.) 
Temperature Range: 

Operating: -55'C to +85'6 
Nonoperating: -55°C to + I  25'C 

Gold Line Specifications 

Single Fixed Attenuators: Select from tables below 

Option C Calibration Data: Attenuation and SWR test data 
are prov~ded for attenuation and SWR for ~nput and output ports 
at 500 MHz frequency ~ntervals. 

Precision Fixed Atrenuator Sets: A set of 3, 6. 10, and 20 dB 
Gold Line (Series 41). Attenuators are supplied in a handsome hard- 
wood case. Calibratkon data are Included for each unit. 
Order: 

Model 41 KA-S (DC to 18 GHz) 
Model 41 KB-S (DC to 26.5 GHz) 
Model 41 KC-S (DC to 40 GHz) 
Model 41 V-S {DG to 60 GHz) 

" For tmceab~llty, all Gold Lns units are ser~alized 

Silver Line Specifications I 
I 

B I 

" t 1  dB from dc to 26 5 GHz: ?1.3 dB from >26.5 to 40 GHz, Including frequency respnse and DC offset. 



Microwave Detectors 
70, 71, 73, 74, 75 Series 100 kHz to 40 GHz 

Detector Highlights techniques for matching the dindes tn thc input transmission 
line. As a result, the broadband 70 and 75 Srrius hold SWR tn 
less tIiau 1.5 to 26.5 GHL and 1.9 tn 40 GHz, cornpard to 2.2 up 

R~onritlnnd C O Z ~ I ~ I ' I I ~ C ~ :  7 0 M I-iz to 41) G H z  ~vitlz II Sirzglc to 26.5 GHz of conipetitive units. Bv reducing the cmlr signals 
D r f ~ c f o r  that result from reflcctio~~s, the excpll~nt match in~provt..; 
K ~onrlectnr' Comptibilif!y n~iflr S M A  nprd A P C - ~ - 5 ~ "  measumcnt  accttracy. (At tltis time, there a r r  no other sEfi GI-1s 
Lnnlrsf SWR: 1.33 to  20 GHz,  7.5 to 40 GHz detrctors available wit11 wllicl? to conlpare t l ~  Wiltrnn desipis.) 

I Flnt Responsr: M.5 dB to 20 GHz 
+I .5 d R to 40 GI42 

Best V ~ l ~ r c  for I~~stnrrrren/rrfion, S!ystern, nrld OEM 
Applicn t i o l ~ s  

Loxi? P r i c ~  R I T ~  Az~offnl7ilitjj from Stock 

Best Combination of Performance and Price 
By using the latest design and microelectronics production 

twhnoIogies, WiItron low-barrier Schottky-diode detectors 
outperform others and oFfm significant cost savings. Within 
this product line, you will find a model tliat matches your 
needs for instrumentation, system, or OEM applications. 
Eighr frequency ranges varying from 100 kHz-2 GH2 to 10 
MHz40 GHz allow you to select the txact coverage you need 
a t  the lowest possible cost. Input connector types include 
GPC-7, Type N,  BNC, and K ~onne;tor'? the last being 
compatible with SMA and APC-3.5 connectors. In adclition 
to frequency coverage and price, these defectors are 
distinguished by their low SWR, flat frequency response, and 
close output-voltage tracking over a wide dynamic range. 

Superior Performance 
Tlie degree to whiclr a detector's output voltage accuratefy 

indicates the applied power i s  largely determined by the 
detector's impedance match, frequency response, and 
capability ti, produce a true logarithmic response. T h e s ~  
detectors achieve superior performance by using specially 
designed Schottky diodes and Wiltron-deveIoped, thin-film 

SMA and APG3.5 Compatibility 
Operation up to 411 GHz is made possible by thc 

Wiltron-develnped K Connector. Becausc i t  i s  compntible w~th 
SMA and APC-3.5 connectors, you n n  standardize bn a single 
derector to cover the 10 MI+ to 40 GHz range. As an cxtrn 
bonus, K Connector perforlnancc i s  superior to tliat of SMA 
beIow 18 GHz. And it is more reIiahIc. I-laving bcen qualified 
to MK-C-39012C, the K Conncftor contrhtes to tIic detector<' 
capability to witl-tsti2nd rotigh heatmcnt in harsh environmci~ts. 

Pulse Response 
The pulse response of a detector i s  rletcrmind bv i ts 

resistance, capaatancc, and load impedance. The achievable 
rise time is given by tlie folhlnwing equation: 

where: Rv = diode video resistance, 
6 = detectnr bypass capacitance, and 
Rt + Cr.. = load characteristics. 
The standard detectors loaded with l000i:l 
have typical rise times clf less than 50 ns. 

Field Replaceable Diodes 
To avoid all degradation in performance when a diode is 

replaced in the field, Wiltron replacement modules includc 
the thin-film ma tciiing circuit. Perforn~ancc after replaccmcnt 
cannot be distinpishud from tl~at of a ncw detector. 



Micvow~ve Detectors 

Negative 
Positlve 

Specifications 
b . - -  

Connectors 
I m P@- 

- LOW ~ e v e l  1 ~ i g h  level  
' 

~ v t p v t  
Mode, Palar[ty Frequency Flatness SWR Sensttivlty Sensitivity Capaci- dance Range (dB) 

In OuI (Ohms) (Maximum) at -30 dBm at +13 dBm Max. 
tance 

(rnV/pW) (Volts, Mln.) lmW) (pF) 
- 

K (m) SMGIm) 7.33 1 0 5  1 100 30 
< 

:Hz r: 
IOKBSOP "pz:;~ ee:,!2& m . S t o 2 0 G H z  Kim) / S M C ( r n )  50 3Hz 1 100 30 > 

*0.5 to 20 GHz ;Hz ! 
*l to 26.5 GHI K lm) I SMC (m) 50 1.3 tu r0 .o  BHz 0.5 1 -- 
41.5 to 40 GHz 1.9 to 40 GHz 

Negative 100 kHz 
Posrtive to 3 GHz , a . 5  1.2 0.35 1 100 500 

/ -- ppppp- 

M.5 1.25 0,35 1 100 500 

I' 

I 
10Q kHz 

Pos~t~ve lo 4 GHz fO.5 N (rn) BNC (f) 50 1.2 0.35 1 100 500 
-- 

73N75 Negative I 100 kHz 
73N75P Posatlve to 2 GHz M.5 N (m) BNC (f) 75 I 035 

I- 
74NSOB Negatlve 0.07 to 1 

fl+3 
;Hz 

74N50BP Posltwe 12.4 GHz N'm' BNC'r) 50 0 4 1 100 30 r' l j r r r I * . + ~ ~ z  - -- 
1.25 to 4.5 GHz 
1.35 to 7 GHz 

75A50P Posltive 18.5 GHz fl to 18.5 GHz BNC (f) '' 1 5 to 12.4 GHz 0'4 1 100 

1 6 t o f 8 5 G H z  I rn - 
1.15 to 4.5 GHz 

B N ~  ff) 50 7.30 to 7 5 1 0.4 1 1 oa 30 1 1.39 to 1BOHz - 
1.33 0.4 f 100 30 

so 1 1.33 to 20 GHz 
0,4 75KB50P Pos~tive 26.5 GHz f f  to 25.5 GHz (m) 1 100 30 BNC (f) 

1 5 to 26.5 GHz 
-------pppp- 

M.5 to 20 GHz 1.33 to 20 GHz 

::lk *1 to 26 5 GHz K (rn) BNC (0 50 1.5 to 25.5 GHz 0.4 1 1 
100 

il 5 to 40 GHz 1.9to40GHz 1 
Typical SensRlvlty Typical Sensitivity Change 

-1 
I0 

0 

I z ' 1  

1 %  1 

! 5 

Ordering Information Field Replaceable Diode Modules: 

Negative or Positive Polarity Output: Please make select~on from 70K Senes (<PO GHz) A16177 

table above. 70K Series (220 GHz) A16176 
71 and 73 Senes 10-A2X985 

Option 2: Matches frequency response of two detectors. 7 4 ~ 5 0 ~  b1 8735 
Option 3: Matches frequency response of three detectors. 75A50 

Upper .. Frequency - Urnit (GHz) 1 28 1512.4 ] 516 ] m;!i 75N503 - 
816132 

-- . -- 75K Series (SOGHz) A16177 
Frequency Response Tracklng (dB) 1 ~0.2 ?O 3 ' ?O 6 ! +0 8 7% Ser~es (220GHz) At6176 



Power Dividers and Bias Tees 
K240 Series, DC to 40 GHz; K250 and V250 Series, DC to 60 GHz 

I 

K240 Power Divider Highlights K250 and V250 Bias Tee Highlights 

DC to 40 GHz Freqarer?cy Rnlzge Brnndhnlld, 0.3 to 60 GHz Cou~>rnge 
K ~ o n n e c f o r ~  Compntibilit!, with SMAIAPC-3.5TM Lozt) S WR, Lour insertion Loss 
Excellerzt Amplifltde and Pl~nse Tracking 1 K nnd V Connector Avnilnbilify 

These power dividers are symmetrical, threeresistor tee These bias tees were deigned for appIimtions where both 
I 

designs that can be used in applications where signals from DC and RF signals must be applied to a device under test. 
dr to 40 GHz must be accurately divided or combined. They are particularly suited for active device measurements. 
K Connectors are compatibIe with APC-3.5 and SMA. All DC voltages of up to 30 volts at 0.5 amps may be applied to 
models have exceptional amplitude and backing characteristics. test devices with negligible effect on RF performance. Low RF 

I 

Specifications: throughline loss (<I dB} and law return loss ensure negligible 
effect on measurements up to 60 GHz. An RF input DC block 
isolates the input port from the applied bias voltage. 

Specifications: 

Model ~ G i i e r i c y  dange {GHr) 
K240B DC to 26 5 
K24OC DC to 40 - 

8.5 dB 
1.7 

Impedance: 50 11 Connectors: K Female 
Maximum Input Power: 1 W Weight: 43 g (1.5 oz.) 
Return Loss (typical): 

- - I 

'I' ~ s a ~ e  htween 0.M and 0.1 EHz mth dugramd pwtomance. 'r  Typrcal I 

Frequency Range: 
Insertion Loss: 
Return loss: 

AF Power: 
DC Voltage: 
DC Current: 
DC 'port lsolatlon: 

RF Connectors: 

DC Connector: 

Temperature: 0 to 60" C Mounting Position: Any 
I 

Weight: 57 g (2 oz.) 

I I 
Schematic Dlagram 

Insertion Loss (typical): (K and V Connector 

K250 

0.1 to 40 GHz ' 
1.2 d~ max " 
75 dl3 mln. to 20 GHz 
10 dB rnin. to 40 GHz 

I Wrnax. 
30Vrnm 
0.5 A 
20 d~ at 0.1 GHZ 
40 dB above 0.5 GHz 
Input: K Male 
Output: K Female 
SMC Male 

1 Outline Drawin. (l( and Y Models: Dimensions in inches): 

V250 

0.1 to 60 GHf ' 
2.2 dB max 
14 dB mln. to 20 GHz 
9 dB rnin. lo 40 GHz 
8 dB rnin. lo 50 GHz 
1 W max. 
30 V max. 
0.5 R 
20 dB at 0.1 GHz 
40 dB above 0 5 GHz 
Input V Male 
Output: V Female 
SMG Male 

I I 1 15NOM 

Outline Drawing: 



K and V Connectovs 1 
1 

Connector Design Leadersn~p Vector Network Analyzer, page 141 and nn assortment of 
V Connector hardware. 

Wiltron has taken a leadership position in microwave 
connector design in order to support customer needs for 
higher frequency coverage and better reliability. In 1983, 
Wiltron introduced the K Connectorm wit11 coverage to 46 
GHz, along with a complete family of 40 GHz test equipment. 
WiItron designed the K Connector to mate with the popular 
SMA connector to support appIications below 20 GHz. It was 
an immediate success and today is used on many commercial 
components, test fixtures, and military systems. 

The V Connector? introduced in 1989, offers coaxial 
rnverage to 65 GHz and uses a 1.85 rnm geometry endorsed 
the Int~rnational ElectroteclrnicaI Commission (IEC). It 

ates with commercially available 2.4 rnm connectors. 
iltron is supporting the V Connector similarly to the 
connector with compIete test instrumentation (see the 360 

On the following pages, you will find everything you 
need-launchers, connectors, cables, adapters, tools, fixtures, 
an evalrration kit-to begin designing in coax up to 65 GHz. 

Index 
K Connector: Tools and Fixtures . . . . . . . . . . . . . . . .  7 18 

Microstrip-to-K Launchers /Cable Connectors I 1 X 
Evalrration Kit . . . . . . . . . . . . . . . . . .  118 
Semirigid Coaxial Cable . . . . . . . . . . . .  1 18 
Cable Assemblies . . . . . . . . . . . . . . . .  118 
Dimension Drawings . . . . . . . . . . .  115,119 

W Connector: Tools and Fixtures . . . . . . . . . . . . . . . .  122 
microst sip-teV Launchers /Cable Connectors 122 
Evaluation Kit . . . . . . . . . . . . . . . . . .  122 
Semirigid Coaxial Cable . . . . . . . . . . . .  122 
CaMe Assemblies . . . . . . . . . . . . . . . .  122 
Dimension Drawings . . . . . . . . . . .  11 5,123 - 

..... ~ - - - -. - . - - - --... . .  -2 

K Connector Interface Dimensions 

FEMALE 

V Connector Interface Dimensions 

I M7.0 Y 0.75 - 6-3 

00.188 - MG.0 x 0,75 - 6G 

4 
3 0.125 

(3.18 mm) 
.i -- 

110.8 mm) 



K and V Connectors 
K Series; DC to 46 GHz 

Exce//crrt Perfonnnnce Up to 46 GHz 
PPI-formance Excr~ding SMA Below 18 GHz 
St~perior Reliobilihy 
I Compntihility With SMA nnd APC-3.51M 
I FanriSiar Assernbhj Proced~rres 

Complete Testnki!iQ~ on Existing Network AnnIyzers 
Performance and Reliability at 46 GHz 

The K Connector is a reliable, 2.92 mm device thaL operates 
up to 46 GHz and outperforms an SMA connector below 18 
GHz. It is compatible with SMA, WSMA, and 3.5 mrn 
connectors and is assembled using procedures that are similar 
to those used on SMA. It is well suited to applications in 
components, systems, or instrumentation. 

Launcher Design 
At the heart of the K Connector product line are the 

launchers. As their name implies, the launchers "launch 
(make the transition) from a microwave circuit (microstrip, 
suspended substrate, stripline, or coplanar waveguide) to a 
coaxial connector and an outside transmission line. The key to 
making the transition without compromising electrical and 
mechanical objectives is the glass bead in the launcher assembly. 

Both the sparkplug (screw-in) and the flang~rnounted 
K Connector launchers offer an additional advantage over 
existing designs: These launchers do not use an epoxy pin to 
secure the center conductor, as used in some SMA designs. 
Without an epoxy pin, the outer conductor remains solid, and 
thereby eliminates the RF leakage path common to 
pin-captivated designs. Furthermore, the K launchers have a 
wall thickness which is four times that of SMA launchers 
(0.032 vs. 0.0088 inches). The heavier wall results in superior 
resistance to overtorquing. Finally, the K Connector launcher can 
be removed for repair without removal of the glass bead. This 

I 
ensures that during removal the critical microcircuit-to-glass 
bead interface is not disturbed, that hermeticity is preserved, 
and rliat the microcircuit will not be subjected to the 
additional stress caused by heating to soldering temperature. 

Exceptional Reliability and Repeatability 
Microwave connector reliability is affected by insertion 

force, outer conductor strength, stress reIief while mating, and 
mating alignment. The K Connector exhibits exceptional 
performance in all of these areas. 

For proper seating, a standard SMA connector requires 
3.0 pounds of insertion force. ln contrast, the K Connector 
requires only 0.5 pounds. AlI other factors being equal, the 
reduced wear on the female center conductor equates to a 

Micmstdp. Coplanar 
Waveguide, Suspended Substrate 

Low-Refection Bead 
The K Connector's standard glass bead has a unique 

.012 inch center conductor and readily conneck to fragile 
devices. The bead is appropriate for most appIications 
employing Duroid and ceramic (Alumina) microstrip, such as 
the .010 inch wide center conductor on a ,020 inch thick 
Alumina substrate. Applications using suspended substrate 
geometries are equally well satisfied. The bead is constructed of 
Coming 7070 glass and has a gold-platd center conductor and 
a gold-plated Kovar collar. 

The outstanding design of the bead i s  largely accountable 
for the excellent performance of the K Connector launchers. 
B e a w e  the small -01 2 inch pin intrduces minimal discontinuity, 
return loss is typically better than 20 dB a t  40 GHz and better 
than 25 dB below 18 GHz. In addition, the design provides 

I 

The K Connector's glass bead provrdes a hrgh qualrty transflron from a rn~crocfrcu~l 
for soldering the bead to achieve a hermetic seal. to an outsrde transrn~sston tine 
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12-fold improvement in reliability. However, other factors are 
not equal. For example, the K Connector's outer conductor is 
four tfrnes thicker than that of SMA. Taken tugether, the lower 
ii~sertion force and the thicker wall offer a conservative 30-hid 
improvement in the number of reliabIe connections typically 
~vailable from an SMA. This estimate is confirmed by life tests 
~ h i c h  show that She K Connector makes approximately 10,000 
:onnections with negligible change in electrical characteristics. 

All K Connectors, including the cable connectors, incorporate 
one other feature that d i m i n a t e  a major cause of connector 
failure. This failure i s  caused by misalignment of the male pin 
with respect to the female contacts. To solve the problem, the 
K Connector maIe pin is deliberately made shorter than the SMA 
pin. With this arrangement, the outer housing is properly 
aligned prior to the mating of the center conductors. Thus a 
proper, nondestructive alignment before mating is ensured. 

Threefold Improvement 
There are other advantages to the mating interface design. 

The K Connector female 
center conductor has four 
slats. Most SMA connectors 
have only two. With four 
810ts, the pressure exerted by 
he male pin on the female is 
listributed rnm evenly, 
mpving &biliiy and 
rephbiltty, A polar plot shows 
that t l ~ r e p b b i 1 l l y d t l a e K  
Comwtor offets a more than 
f l ~ e f ~ l d  h p m t  h t  K Connecfor's repeatabrlrly (R) IS 
of SMA, prating the K Ihreefold better than SMAk 

Connector on tlre same !we1 as the considerably more expensive 
AK-3.5 connector. 

Compatibility 
With previous connectors that operated above 18 GHz, 

compatibility with existing lower-frequency connectors was often 
Iost. This necessitated the stocking of adapters to change from 
one sex or type of cmnector to another. With the K Connector, 
the cost and inconvenience of stocking adapters are avoided. 
The K Connector interfaces electrically and mechanicalIy with 
3.5 rnm connectors, incIuding SMA, APC-3.5 and Wiltron's 
WSMA, without degradation in performance. 

The shonened male pfn ~n the K Connector (bollom) allows center conductors lo 
be pre-atfqoed belore conracz, elrrnmatlng damage lo the female connector 

Enginee~s benefit from the superiority of the K Connector 
launchers in lower frequency applications without worrying 
about cornpa tibility with otlrer connectors within the system. 

Complete Family 
Wiltron's family of K Connector products is I a r ~ e  and 

growing. Virtually every interface n&d can be satisfied by 
one or more of the items offered. As ;I convenience to 
the design engineer, each item is completely sp~cified with 
both guaranteed and typical performance. 

There are six different models of K Connector launchers. 
Two types of sparkplug (screw-in) launchers are available: the 
K102F female version and the KIOZM maIe version. Both 
screw into the housing that encloses the microwave circuit. 
And, like all WiItron launcl~ers, they can be easiIy removed 
for replacement or repair without r~nsolderiring the glass bead 
and its interface to the microwave circuit. 

W h ~ n  the housing that encloses the microwave circuit is 
not thick enough to support a tllreadd, screw-in launcher, 
flush- rnou~~ted (flange) Iaunchers are required. Models with 
hYn mounting hoIes are avaiIable in both male and female 
version, K103F and K103M. Two other models, the K104F and 
K104M, have four mounting holes. The mounting holc 
spacing is identical lo that of similar SMA flange launchers. 
The glass bead interface, of course, is tllc same design used 
for the sparkpIug launcher. 

Since Mle loss of 0.085-incli cable is too high and the high 
frequency limit of 0.141-inch cable is too [ow, a new semirigid 
cable has been designed. The new cable has an outside 
diameter of 0.118 inches and uses a microporous Teflon 
dielectric. Compared to solid Teflon, micropnrous Teflon 1-tas 
better mechanical and impedance stabiiity, since i t  does not 
expand and contract with changing temperatures. The center 
conductor of the cable is  soft copper with a 0.032-incl-t diameter, 
allowing a minimum bend radius of 0.25-inch with no 
displacement of the m t e r  conductor. The cable Ins5 is typically 
1.1 dB/ft at 40 GHz, which is one-half the loss of other cables 
operating in this frequency range. At lower frequencies, the 
loss is similar to that of 0.141-inch semirigid cable. 

Cable Connectars 
To complement M ~ i s  high performance cable, both male 

and female cable connectors are available. The cable 
connectors, K1 01 M and KT 01 F, use gnId-plated, 
beryllium-copper center conductors-for optimum performance 
and wear characteristics. Typical return Ioss at 40 GHz for 
finished cables exceeds 16 dB (1 -35 SWR). 

Frequency (GHz) 

WSMA ensure excellen1 electrical compatrbrlfly 
Relufn loss characlenstlcs of K Connector when mated v~ltt? S W  APC-3 5 and 

117 
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TOOLS AND FIXTURES SEMlRlGlD COAXIAL CABLE 

Of -1 03 Soldering Flxture for sparkplug 
launcher glass beads, package of 10. 

Of -1 04 Drill and Tap Set for precision 
machining of concentric holes for 
rnountlng K Connector in microwave 
housing. (Drill Part No. 61 4094) 
(Tap Part No. 783-255) 

01-105 Male and Female Sparkplug 
Torquing Kit 

01-106 K Soldering Fixture for flange 
launcher glass bead, package of 5. 

01 -1 07M or 01 -1 Q7F 
Cable Sleeve Soldering Fixture 
for KID1 M Male and Kf 01 F Female 
Cable Connectors, package of 70. 

01-108 Drlll and Tap Set for precision 
mach~ning of concentric holes for rnount- 
Ing K Connector In microwave houslng in 
appl~cat~ons where sliding contacts are 
used. (Drill Part No. 618526) 
(Tap Part No. 783-255) 

01-118 K Connector Cable bssembllng 
Fixture for 0.1 18 in, semirigid coaxial 
cable. 

EVALUATION KIT 

01-10? A Evaluation Kit 
Description: Klt contains one K120 10-inch MalelMale CabFe 
Assembly, two K102F Female Sparkp 
Assemblies, two K104F Female 
Flange Launcher Connector 
Assemblies, five K100 Glass Beads, 
One 03 -1 02A Test Fixture, one 
01-1 04 Drill and Tap Set, five 
K11C-I Microstrip Sliding Contacts, 
f~ve K110-2 Stripline Sliding 
Contacts, and all other parts 
and fixtures required to assemble 

lug Launcher Connector 

-:- x 
launchers with or without sliding I ' 

contacts. I I 

Type: Semirigid coaxial, tin-plated copper outer conductor, silver- 
plated copper center conductor. 
Impedance: 50 f2 Ohms 
'Dielectric Type: Microporous Teflon, 0.241 cm (0.095 in.) diameter. 
Dielectric Constant: 1.687 Relative Velocity: 0.77 
Outside Diameter: 0.299 crn (0.32 In.) 
Center Conductor Diameter: 0.081 cm (0.032 in.) I 

Minimum Bend Radius: 0.64 cm (0.25 in.) 
Attenuation: 0.5 dBtft at 10 GHz 0.7 dBlfl at 20 GHz 

I .0 dB/ft at 30 GHz 1.4 dBlfi at 40 GHz 

K118 Semlrigld Coaxial Cable I 

Description: 1.52 m (5 ft) length of 0.1 18-inch semirigid cable for 
K101 series connector. I 

CABLE ASSEMBLIES 

K 1 2 M  or K120-12 Cable Assemblies 
Description: Semirigid cable w~th KlOlM Male 
connector on each end. 

STRESS RELIEF CONTACTS 
Wiltron's Stress Relief Contacts provide an elegant yet simple solution 
to rel~eving stress at the Interface of the microcrrcuit and ~k connect~ng 
m i a r  conductor. These contacts simply slide onto the standard glass 
bead pins. Frequency Range: DC to 46 GHz 
Material: 0.001-ln. heat-treated BeCu 
Return Loss: 20 dB D 526.5 GHz; 17 dB Q r26.5 GHz 
Plating: mrn 200 ptn. gold over 25 pin. n~ckle flash 
Packaging: Lots ot 25 

K110-1 Microstrip and 
Conlanar Waveauide K1 i 0-3 Microstrlp 

K110-2 Stripline 

MICROSTRIP-TO-K LAUNCHERS % CABLE CONNECTORS 

Return Loss (launchers only): 15 dB up to 40 GHz. 
Coupling Nut Tlghtenlng Torque: 13.8 Kgcm (12 in.-lb.) max. 
Material: Passidated stainless steel with heat-treated beryllium 
copper center conductors. 
Pin Depth: 0.000 lo 4 .127 mm (0.000 to -0.005 in.) 
for male and female connectors. 
f emperature Range: -55'C to +125'C (2WC available; contact factory) 
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K102M 
Description: K Male 
Sparkplug Launcher 
Connector, DC-46 GHz 

- 

- ,  ,n ->:; 
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Description: Glass 
Beads for K102, K103, 
and K104 connectors 

-b (package of 5) 

K103F 
Description: K Female 
Flange Launcher, 
two-hole, DC-46 GHz 
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KlOlM 
Description: K Male 
In.,L~ne Cable Connector, 
DC-46 GHz 
for 0.1 18 cable 
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Kl02F 
Description: K Female 
Sparkplug Launcher 
Connector, DC-46 GHz 

- 

- d T M  

"I 5 7 n n  

K104M 
Description: K Male 
Flange Launcher, 
four-hole, DC-46 GHz 
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KIOIF 
Description: K Female 
In-Line Cable Connector, 
DC-46 GHz 
for 0.11 8 cable 
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Description: K Female 
Flange Launcher, 
four-hole, DC-46 GHz 
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Kt 03M 
Description: K Male 
Flange Launcher, 
two-hole. OC-46 GHz 
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K and V Connectors 
V Series; DC to 65 GHz 

Exc~llent Pu~fornrnrrcr Up  20 65 GI-lz 
Pcrfornrnncr Exceeding SMA Belo70 18 GHz 
S iq~erior Relinbility 
Cumpntibility With 2.4 rnm 
F~llr i l inr  Assern h/!t Proced14res 
Col?~pIctc Testobifity on Existing Network Allnls/zers 

Performance and Reliability at 65 GHz 
The V Connector is a reliable, 1.85 mm device that operates 

up to 65 GHx. It i s  compatible with 2.4 mm connectors and is 
assembled using procedures that are similar to those used an  
K Connectors. Tt is  well suited to applications in components, 
svstems, or instrumentation. 

Launcher Design 
At the heart of the V Connector product line are the 

launchers. As their name implies, the launchers "launch" (make 
the transition). from a microwave circuit (microstrip, suspend& 
substrate, stripline, or cnplanar waveguide) to a coaxial 
connector and an outside transmission line. The key to making 
the kansitiwn wilhou t compromising elearical and mechanics l 
objectives is the glass bead in the launcher assembly. 

Low-Reflection Glass Bead 
The V Connector's standard glass bead has a unique 

.009 inch center conductor and readily connects to fragile 
devices. The bead is appropriate for most applications 
employing Duroid'" and ceramic (AlurnEna) microstrip, such 
as the .010 inch wide center conductor on a .010 inch thick 
Alumina substrate. Applications using suspended substrate 
geometries are equalIy well satisfied. The bead i s  constructed 
of Corning 7070 glass and has a gold-prated center conductor 
and a gold-pla led Kovar collar. 

The outstanding design of the bead is largely accountabIe 
for rhe excellent performance of the V Connector launchers. In 
addition, the design provides for soldering the bead to 
achieve a hermetic seal. 

The V Connector launchers can be removed for repair 
without removal of the glass bead. This ensures that during 
removal the critical microcircu~t-teglass bead inkrfacc is not 
disturbed, that hemeticity is preserved, and that the 
microcircuit will not be subjected to the additional stress 
caused by heating to soldering temperature. 

Exceptional Reliability and Repeatability 
Microwave connector reliability is affected by insertion 

force, outer conductor strength, stress relief while mating, and 
mating aiiprnent. The V Connector exhibits exceptional 
performance in ail of these areas. 

All V Connectors, including the cable connectors, 
incorporate anather feahrre that eliminates a major cause of 
connector failure. This failure is caused hy misalignment of 
the male pin with respect to tl-le female. To solve the problem, 
the V Connector male pin is deIiberateIy made sufficiently short 
to prevent damage lo the female connector by misalignment. 
With this arrangement, the outer housing must be properly 
aligned prior to the mating of the center conductors. Thus a 
proper, non-destructive alignment before mating is ensured. 

- - 

Mfcrostrip. Coplaner 
Wsvcguida. Suspended Substrate 

The V Connectors glass beadprov~CJPs a h~gh  q t~ l t t y  I ~ ~ / K ~ I ! I O R  from a rnlrmcIrctIIt 
to an outslde tfansmrss~on hne 
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The shortened n?ale pm In Me V Cor?r?cctor aNows cerlrer conducrors to be 
pre-alfgned belore cnnfact. e/rrn~na/~ng darnage to the female connector 

- 

V Connector 

Complete Family 
Wiltmn's familv of V Connector products is large and 

growing. Virh~ally every interface need can be satisfied by 
one or more of the items offered. As a convenience ta the 
design engineer, each item is completely specified with both 
guaranteed and typical performance. 

There arc fuur different models of Y Connector launchers. 
Two types of sparkplug (scr~w-in) launchers are available: the 
V102F female vprsion and the Vf O2M male version. Both mew 
into the housing that endoses the microwave nrcuit. And, Fike 
a11 WiItron Ia~rncI~ers, they can be easily removed for 
replacement or repair witl~out unsoIdcring the glass bead and 
its interface to the niicrowave circuit. 

I 

When the housing that encloses the microwave circuit is not 
thick enough to support a threaded, screw-in Iaunch~r, flus11- 
mounted (flange) launchers are required. Models with two 
mounting holes are available in both male and femaIe version, 
Vln3F and V103M. The mounting hole spncing is identical ta 
that of similar SMA flange launchers. The glass bead interface, of 
course, is the same design used for the sparkplug Iauncher. 

The V Connector coaxial cables use all 0.85-inch cable with 
a microporous Teflon dielectric and a copper center 
conductor. The cable assemblies use the center cond~rcter of 
the coax as the male pin. This is similar to the UT-141 
SMA-type assembIy and the 2.4 mm cable assemblies. The 
micropornus Teflon dieIechic has maximum phase stability and 
minimum insertion loss. This typ of cable assembly allows for 
easy assemblv and maximum KF performance; however, since 
the niale pin is copper, the cable assemblies are not suitable 
for repeated connections. In appIications where the cabIe will 
be s u b j ~ t  to more than 100 connections, i t  is recommended 
that a connector saver be used. 

Cable Connectors 
To complement this high performance cable, both male 

and female cable connectors are available. TypicaI return loss 
a t  60 GHz for finished cables exceeds I h d B  11.35 SWR). 
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TOOLS AND FIXTURES 

01-303 Soldering Fixture for sparkplug 
launcher glass beads, package of 10. 

07-304 Drlll and Tap Set for precision ma- 
chining of concentric holes for 
mount~ng V Connector In microwave 
housing. (Step Dr~fl Part No. 783-568) 
(Tap ParZ No. 783-569) 

01-105A K and Y Connector Male and 
Female Sparkplug Torquing Kit 

SEhllRFGlD COAXIAL CABLE 
Type: Semirigid coaxial, tin-plated copper outer conductor, silver- 
plated copper center conductor. 
Impedance: 50 f2 Ohms 
Dielectric Type! Microporous Teflon, 0.750 crn (0.059 in.) diameter 
Dielectric Constant: 1.687 
Relative Velocity: 0.77 
Outside Diameter: 0.218 cm {0.086 in.) 
Center Conductor Diameter: 0.051 cm (0.020 in.) 
Minimum Bend Radius: 0.64 crn (0.25 in.) 
Attenuation: 0.7 dE31ft at 10 GHz 

1.1 dBlfl at 20 GHz 
1.3 dB/fl at 30 GHz 
1.6 dWfI at 40 GHz 
2.2 dBlH at 60 GHz 

EVALUAllON KIT 
01-301 V Connector Evaluation Kit 
Description: Kit contains one V120-10 10-inch MatelMale Cable 
Assembly, two V102F Female Sparkplug Launcher Connector 
Assemblies, two V103F Female 
Flange Launcher Connector 
Assemblies, two V1O1 M Male 
In-line Cable Connector Assemblies, 
five VlOO Glass Beads, one 01-304 
Dr~ll and Tap Set, one 01 -302 Test 
Fixture, one 01 -303 Solder~ng 
Fixture. 

V085 Semirigid Coaxial Cable 
Desciiption: 1.52 rn (5 ft.) length of 0.086-inch semirigid cable for 
Y 101 serles connector. 

-... - 

CABLE ASSEMBLIES 

V 1 2 0 4  Cable Assemblies 
Description: Sem~r~gid cable with VlOlM Male 
Connector on each end. Assembled length is 
15.25 cm (6 m.). 

V12Q-12 Cable Assemblies 
Description: Semirigid cable with Y 101 M Male 
Connector on each end. Assembled length is 

( 30.5 crn (12 in.). 

MICROSTIRIP-TO-V LAUNCHERS & CABLE CONNECTORS 

Return Loss (launchers only): 15 dB up to 60 GHz. 
Coupling Nvt Tightening Torque: 13.8 Kg-crn (12 in.-lb.) max. 
Material: Pass~vated stainless steel with heat-treated beryllium 
copper center conductors. 
Pin Depth: 0.000 to 4.076 rnm (0.000 to 4.003 in.) for male and 
female connectors. 
Temperature Range: -55'C to +t25'C 
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(package of 5) 

I - - (  

I 

V102M 
Description: V Male 
Sparkplug Launcher 
Connector, DC-65 GHz 

-. 

r '  

- 

'Description: V Female 
Flange Launcher, 
two-hole, DC-65 GHz 

YlOf M 
Description: V Male 
In-Line Cable Connector, 
DC-65 GHz for V085 
cable 

V102f Q Description: V Female 
Sparkplug Launcher 
Connector, DC-65 GHz 

- - 

I - ,  
- . , I  

* - -  - 
8 m .  

Vf 01 F 
Description: Y Female 
In-Lrne Cable Connector, 
DC-65 GHz for V085 
cable 

1 , -  , I 
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V703M 
Description: V Male 

1 Flange Launcher, I."";.i two-hole, Dc-65 GHz *::- 4 h - Q" - i x -  - 1  8 * 
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USA Government Sales 
Many Wiltron products may be purchased on the 

following GSA Federal Supply Schedules: 
Contract GS-00F-5994A, Section H, Instruments and 
Laboratory Equipment, A u p s t  1, 1991 through July 32, 
7 995 
Contract GS-00F-2483A, Section J, instruments and 
Laboratory Equipment, June 27,1990 through May 31,1993 
National Stock Numbers for WiItmn products are 
available, please contact the factory. Wiltron's Federal 
Supply Code (FSC) is 20944. 

Source Inspection 
Source inspection is available for an additional charge. 

Certificates of Conformance 
Certificates of Conformance to published specifications 

and traceability to NIST are avaiIable upon request. 

Warranty 
All Wiltron products are warranted against d e f ~ t s  in 

Placing Purchase Orders materials and workmanship for one year from the date of 
Orders may be placed through Wiltron Regional or shipment. YIG-tuned oscillators are warranted for two years. 

I<eprcscntativc Sales Offices listcd in the rear of this catalog. All microwave components in the 6700B Series are warranted 
Prices and Terms of Sale for 2 years. Wiltron's obligation covers repairing or replacing 

The prices tlia t nln y be incIuded in this catalog are for USA products which Prove to be defective during the 
customers only and were the prevailing net prices at the time period. Buyers sha 11 prepay transportation charges for 
of printing. These prices are useful for budgetary estimating equipment returned to WiltTon for warranty repair. 
purposes, but nrp subject to cliange withouk notice. Delivered Obligation is limited to the original purchaser. WiItron is not 
prices can be obtained fmm Wiltron Regional or Iiable for consequential damages. 
liepresmtativc Sales Offices. Sewice Warranty 

USA Customers: Prices are E.O.B. Morgan HIlI, California. Wiltron warrants its service labor and replacement park to 
Standard credit terms are Net 30. Shipping charges may be be free from defects in material and workmanship for the 
prepaid or C.O.D, as specified on the purchase order. greater of 90 days from the date of shipment or the remainder 
International Customers: Prices and berms of sale may be of the original product warranty. 
obtained from thc Wilfron Regional and Representative Limitations of Warranty 
Sales Offices or from the factory. For orders placed directly The foregoing warranty does not apply to connectors that 
with the factory, the terms of sale is an irrevocable letter of have failed due to normal ~ i ~ ~ ,  the warranty does not 
credit. The bcncficiary must be Wiltron Company, 490 apply ta defects resuIting from improper or inadequate 
Jarvls Drive, Morgan Mill, California 95037-2809, USA. maintenance by the Buyer, unauthorized modification or 
Prices are F.O.B. origin. Prices for C.LF, point of misuse, or operation outside of the environmental 
destination are available upon request. Export packaging specifications for the pmduct. No other warranty is expressed 
for air sI~ipments is provided at no charge. or implied, and the remedies provided herein are the Buyer's 

OEM and Special Purchase Agreements sole and excIusive remedies. 
OEM and Special I'urchnse Agreements arc available for Software Warranty 

multiple-unit requlrernents. Wiltron software is warranted to operate in accordance 
Minimum Order with its programmed instructions for a period of one year 

There is a minimum order amount of $25 in USA currency from date of shipment. Wiltron does not warrant its software 
or the equivalent in other currencies. to be error-free or that aI1 errors will be corrected. WiItron 

Rental or Leasing assumes no responsibiIity and will not accept liability 
In the USA, WiItron instruments and systems are available (consequential or otherwise) arising from the use of its 

for rcntal under a variety of convenient plans. For periods software. 

ranging from three to twelve months, rental a t  6%' of the Special Products 
selIing price per monk11 is avniIable. For rental periods of 12, Many Wiltron products can be modified to meet special 
24 or 36 rnontlts Wiltron's E-Z Rent program with a low requirements. Specifications for frequency range, output 
moi~thly rei~tal rate of 2.7588 of the selling price is available. power, modulation capabilities, connectors, and spectral 
Under all rental plans sixty-five percent of the rent paid may purity are typical of those that can be special ordered. 
be appIied toward purchase. Three or five year attractive Application Engineers in your WiItron Regional or 
lease terms are also available; ask your Wiltron Sales Representative Sales Offices can help match a Wiltron 
Representative for details. soIution to your application. 
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Service and Support 

Our Commitment to You 
Wiltron Company is committed to providing fast, 

professional: customer service and support through a world wide, 
computer-linked network of Customer Service Centers. Each 
Customer Service Center is staffed by factory-trained 
professionaIs and carries an extensive inventory of parts and 
replacement assemblies. A variety of flexible, comprehensive 
service and suppcvt products is available to help maximize 
your productivity and Iower cost of ownership. 

Support as a Product Option 
Many Wiltron products are offered with Support Option 

" E S  which adds to product warranty to provide a totaI of 
three years of Return-to-Wilhon Repair Service from the time 
of delivery. This option, ordered with the product, locks in a 
competitive support cost at the time of purchase thus 
controIling cost of ownership for a specified time. 

Service Agreements 
Annual Revair and /or Calibration Service Agreements are " 

also available 'on most Wiltron products. Wit11 a WiItron 
Service Agreement you know in advance exactly what your 
support costs will be. You also have the assurance of knowing 
that your equipment wiIl be serviced by qualified personnel 
using factory-approved procedures and instrumentation. 
Several Service Agreement optiolls (detailed below) are 
available to meet y w r  specific needs. 

Repair Agreement: Ii~cIudes all Iabor and material 
required to maintain your product in good working 
condition. Should repair be required, the product is 
returned to the nearest WiItron authorized Factory Service 
Center where it will be repaired and returned within the 
time span stated on the agreement (generally 5 days). Does 
not include calibrations (see Calibration and Full Service 
Agreements below). 
Calibration Agreement: Provides periodic caIibrations a t  
factory-recommended intervals. More economical than per 
incident calibrations and includes return freight. 
Full Service Agreement: Combines all the features of both 
the Repair Agreement and the Calibration Agreement in 
one convenient package. 
Military Agreements: Both the CaIibration and FLIII 
Srrvice Agreements are available in versions that comply 
with the requirements of MIL-Sm-45h62A. 

Per-Incident Service 
"Rehrn-to-WEltron" per-incident repair and/or calibration 

service is offered for most products on a Standard Service 
Price basis. A complete program description and price list is 
available from your Sales Representative or by contacting 
your Wiltron autlrorized Factory Service Center. 

Exchange Assembly Service 
Most Wiltron products are supported by an exchange 

assemMy program. When using this service, you simpIy identify 
the defective assembly and order an exchange replacement 
from the closest WiItron autl~orized Factory Service Center. 
Identifying the faulty assernblv is facilitated by built-in 
diagnostic routines in most Wiltron products. The exchange 
assembly is sent directly to you. Upon return of the defective 
assemblv you receive a significant credit towards the cost of 

the exchange a.;sembly. For mr>rc inturrna t i tw  nn the 
Exchange Assembly Service and a list of procfrrcts covered, 
please contact your Wiltrun autlmrized Factory Senlice Center. 

Replacement Parts 
Wiltron supports customers who have their own 

maintenance facilities by providing an extensive inventory of 
repair parts at each service center. When ordering, sirnplv 
notify the Service Center of the Wilbon part number and 
description as shown in the manual,  along with the mode1 
and serial number of your instrument. 

Special Services 
The following special services are offered to meet special 

customer needs and to promote customer convenience: 
Blanket Service Purchase Order Tr~ri~around time can be 
rtduced and customer doctrrnenta tion /order 
administration costs can be minimized thror~gl-t t l ~ c  use c ~ f  
a Blanket Service Purchase Order. Contact your Focal 
Wiltron authorized Factory Service Center for dctails. 

m Test Data: Before and /or after test data is avaiIable at n 
nominal charge. 
MIL-STD-45662A Calibration: Wiltrc~n can provide service 
and documentation meeting MIL-STD-45h62A. There is an 
extra charge fer the additional clocumentation and 
responsibilities associated wi tll thiq service. 
Telephone Consultation: Our service engineers will gladly 
provide informal consultation over the telephone to 
customers with service questions. 
On-Site Service: On-sitc service is available a s  an option 
on certain Wiltron products and may be arranged on an 
"as-available" basis for others. Please contact your Wiltron 
authoriz~d Factory Service Center for specifics. 

Customer Training 
Maintena~lce a i d  service training are available on most 

Wiltron products. These courses, generally lasting one tn two 
days per product, are designed to IIFIP maintenance 
personnel effectively troubleshoot and maintain Wiltron 
products. Courses may be scl~eduled eitller at a Wiltron 
Service Center or at the customer's site. Contact your local 
Wiltron authorized Factory Service Center for armngemcnts. 



Wiltron Manufacturing Opera tians 

Service to the Community 
Concerns of the community are also a concern of Wiltson. 

Wiltrnn manufacturing is a pioneer in the usage of no-clean 
flux. These nonreactive, water based fluxes need not be 
removed from printed circuit cards. This eliminates the usage 
of chcrnicaIs ccrntainin~ chIorofluorocarbons (CFCs) whiclqt are 

Wiltron Facilities 
T1r backbone nf all test and measurement equipment 

qrrppl~crs is tile manufacturing opera tion. WiF tron has two 
major manufacturing loca tinns. The primary Facilitv is in 
Morgan HiIl, Calitornia in thc U.S.A. Tlie other is in 
Stevenage, U.K. 

Wiltron People 
Wiltron stands bchind thc people that build and test our 

products. PhilosopI~ies concerning quaIity and pride in 
workmanship are a match betwccii both employee and 
employer. Many supcrvisors have previously worked in the 
departments that they now supervise. This makes them 
acutely aware of the need for proper training and development 
nf their people. All manufacturing pcrso~~nel receive a 
rnrl~imurn one week training kIie product and  procedures 
concerning their job hnctirm prior to working on the product 
itself. Training continues throughout their career a t  Wil trcm 
with tccl~nicnl and procedural updates being a primarv fears. 

,, 
known to damage the Earths' ozone layer. There are no CFCs 
used anywllere in Wiltron manufacturing. 

Product Reliability 
Of primary concern are our customers. Building reliable 

products has become a Wiltron trademark. Wiltron maintains 
a company-wide program to eIiminate damage from 
Electrostatic Discharge (ESD). Beginning with grounded wsist 
straps in 1981, these procedures now encompass: 

Conductive wax on all rnan~rfachtring floors. 
Conductive heel straps warn by manufacturing employees. 
Condoftive rlrag chains on all carts u s d  to transport product. 

I Anti-static smocks worn in all production areas. 

Every enipIuyee that comes into contact with electronic 
components follows static procedures. This includes areas of 
recerving, stocking, qualiky assurance and shipping. Wiltroil 
manufach~ring engineers routinely visit x ~ n d o r s  to educate 
and insure the use of proper ESD pmcedures. 

Tn better control tIlc rciiability of our products, Wiltron 
manufactures the RF and microwave components u s ~ d  in our 
tquipment. The mimtIectronics facility produm substrat- 
lri~uscd in our MG oscillators al-ld down converters. This ernyl~zjis 
L-qins w~tli wlmbility and c a m e  through Ik, the end prrduct. 

Wiltron's Commitment 
WiZtron manufacturing is committed to continuous 

imgrovemcnt in our processes and products providing the 
most ctxt effective solutions to your measurement needs. 
When you purchase Wiltron equipment you receive the 
suppwt aild experience of p ~ o p l e  dedicated to making sure 
you are a repeat customer. 



ARGENTINA
IOTA S.A.
Av. Avellaneda 1567
Capital Federal
1 406 Buenos Aires
TEL: (01 )-432-8520
FAX: (011432-8522

AUSTRALIA
WILTBON PTY LTD.
'l1410 CHurch Street
North Parramatta
NSW 2151
TEL: (02)-630-8199
FAX: (02)-683-6884

AUSTRIA
TOMEK-ELECTRON ICS GmbH
Kolpingstrasse 1 6
A-1 232 Vienna
TEL: (01 )-61 0030
FAX: (01 )-61 0036

BELGIUM
HEYNEN N,V.
Industriepark Houthalen-Zuid
De Koelen 6
3530 Houthalen
TEL: (01'l)-52-5757
FAX: (0111-52-5777

BRAZIL
RIO DI JANEIRO

ANRITSU WILTRON
ELECTRONICA LTDA.
Praia de Botafcgo
440-sala 2.401 -Batafogo RJ Brazil
2225 Rio de Janeiro
TEL:  (021) -286-9141
FAX: (021)-537-1456

SAO PAULO

ANRITSU WILTRON
ELECTRQNICA LTDA.
Praca Amaalesimaral
27-cjs. 1 o'l -ParaEq
01327 Sao Paulo S\ Brazil
TEL: (01 1)-285-3091
FAX: (011)-288-6940

CANADA
WILTRON INSTRUMENTS LTD.
215 Stafford Rd. Unit 102
Nepean, Ontario K2H 9C1
TEL: (613) 726-8800
FAX: (613) 820-9525

CHINA
BEIJING

PROSTEN TECHNOLOGY CO. LTD,
Room 40527
Beijing Friendship Hotel
3 Jai Shi Qiaro Road
Beijing 1 00873
TEL: (01)-849888
FAX: (01) -849-8866
TELEX:222362 FHBJCN

SCHN4IDT & COMPANY LTD.
Room 801/802, 8/l.,Otfice Tower
Beijing New Century Hotel
6 Capital Gymnasium Southem Road
Beijing 100046
TEL:  (01)  849-2108
FAX: (01) 849-2109
TELEX:22860 SCHBJCN

SHANGHAI

PROSTEN TECHNOLOGY CO. LTD
Hotel Equatorial Shanghai
64 Yanan Road West
Shanghai 200040
TEL: (021)-2791688 Ext. 7608
FAX: (0211-2581773

COSTA RICA
ELECTRO-IMPEX, S.A.
P.O. Box 620-1000
San Josg
TEL:  (031) -5701
FAX: (031)-6531

czEcHosLovAKrA (csFR)
TOMEK.ELECTRONICS GmbH
Kolpingstrasse 1 6
A-1232 Vienna
Austria
TEL: 43-('1 )-6 1 0030
FAX: 43-('1 )-61 0036

DENMARK
S.C, METRICK fuS
Skodsborgvej 305
DK-2850 Naerum
TEL: (042)-804200
FAX: (0a2)-804131

EGYPT
GIZA SYSTEMS ENGINEERING
2 El Mesaha Square
Dokk i ,  A .R.E.
P.O.  Box  1913
Cai ro  1  151 I
TEL: (02)-3490140
FAX: (02)-3609932

EUOROPEAN REGIONAL
CENTER
ANRITSU WILTRON
Capabil ity Green
Luton,Bedfordshire LU1 3LU
U , K ,
TEL: 44-(582)-418853
FAX: 44-(582)-31303
TELEX: 826750 ANBSEU G

FINLAND
FINDIP OY
P.O. Box 64
Vitikka l
sF-02631 ESPOO
TEL: (0)-5281
FAX: (0)-5021973

FRANCE
PARIS

ANRITSU WILTRON SA
9 Avenue du Quebec
Zone de Courtaboeul
91951 Les Ulis Cedex
TEL: (1)-64-466546
FAX: ('1)-g-461065

TOULOUSE

ANRITSU WILTRON SA
Bureau de Tolouse
Region Sud-Ouest
TEL: (16)-62070484
FAX: (16)-62070668

GERMANY
DUSSELDORF
ANRITSU WILTRON GI\,48H
Grafenberger Allee 54-56
4000 Dusseldorf 1
TEL: (0211)-679760
FAX: (021 1)-683353

MUNCHEN

ANRITSU WILTRON GMBH
Rudolf Diesel Str '17

8031 Gilching
TEL: (08105)-8055
FAX: (08105)-1700

STUTTGART

ANRTISU WILTRON GMBH
Zettachring 8A
7000 Stuttgart 80
TEL: (071 1)-7280941
FAX: (071 1 )-727565

GREECE
SPACE HELLAS S.A.
302 l\,lessagian Avenue
GB-155 62 Holargos
Athens
TEL: (01)-652-7008
FAX:  (01) -651-6712

HONG KONG
SCHMIDT & COMPANY (H.K-) LTD
'18th Floor, Great Eagle Centre
23 Harbour Road
Wanchai
TEL: (5)-8330222
FAX: (5)-8275656
rELEX: 7aO-74766

HUNGARY
TOI\,4EK-ELECTRONICS GmbH
Kolpingstrasse 1 6
A- 1 232 Vienna
Austria
TEL: 43-(1 )-61 0030
FAX: 43-('1)-6'10036

INDIA
BANGALORE
ACCUTROL SYSTEMS PRIVATE
LIMITED
No.  13  1  1 th  Main  Raod
sth Block, Jayangar
Bangalore 560 041
TEL: (812)-644-556
FAX: (8'12)-647-982

BOMBAY

ACCUTROL SYSTEI\,IS PRIVATE
LIMITED
Express Towers
Nariman Point
Bombay 400 02 1
rEL: (221202-3218
FAx: (22\-202-9403
TELEX: 953-1 1 -8551 4 ASPL IN

CALCUTTA

ACCUTROL SYSTEMS PRIVATE
LII\4ITED
CG-243 Sector I l
Salt Lake City
Calcutta 700 09 1
TEL: (33)-345-5s9
FAX: (33)-345-559

HYDEHABAD

ACCUTROL SYSTEMS PRIVATE
LIMITED
Plot No. 52
Siddarth Nagar
Vengairao Nagar P.O.
Hyderabad 500 890
TEL: (842)-363-837

NEW DELHI

ACCUTROL SYSTEI\,4S PRIVATE
LIMITED
N-1 95 Greater Kailash-l
New Delhi '1 10 048
TEL:  (11) -641-3577
TELEX: 953-31 -7 1 297

INDONESIA
P.T. SUBUR SAKTI PUTEBA
Jr. Musi No. 32
Jakarta 1 01 50
TEL: (021)-3803644
FAX: (021)-38a50a3
TELEX:44989

!RELAND
PEIVA LTD.
Doromiskin
Dundalk
Co. Louth
rEL: (42)72899
FAX: (42)72376

ISRAEL
TECH.CENT LTD.
P.O. Box 43259
Tel-Aviv 81430
TEL: (03)-478563
FAX: (03)-478334

ITALY
MILAN

ANRITSU WILTRON Sp.A.
C.D. Colleoni, Via Paracelso, 14
20041 Agrate Brianza (Ml)
TEL: (039)-63941 1
FAX: (039)-639a19

PAKlSTAN
SUPERIOR ELECTRONICS
ASSOCIATED
B-98 Block H
North Nasimabad
Karachi-33
TEL: (021 )-61 3655
CABLE: SEACONSULT Karachi

PERU
I R E
av Franklin D. Boosevelt 105
(Editicio Rimac)
L ima 1
TEL: (014)-28-8650
FAX: (014)-27-1324
TELEX: 394-25663
CABLE:  IREING

PHILIPPINES
BENSAL INTERNATIONAL
TRADING CORP.
Fedman Suite Condominium
Salcedo St., Legaspi Vil lage
Makati, l\,letro Manila
TEL: (02) 815-0946
FAX: (02) 815-0986
TELEX: 66026 Rensal PN.

POLAND
TOMEK-ELECTRONICS GmbH
Kolpingstrasse 1 6
A-1 232 Vienna
Austria
TEL: 43-(1 )-61 0030
FAXi 43-(1 )-61 0036

PORTUGAL
DECADA S.A.
Rua Margarida Palla No. 1 1-B
Miraflores/Alges
1 492 Lisboa
TEL:  (01) -410-3420
FAX:  (01) -4101844

OATAR
TRADING AND AGENCY SERVICES
P.O. Box 1884
Doha
fEL: 432212
FAX: 422255

RUSSIA
TOMEK ELECTRONICS GMBH'1. Kozhuhovskii Proezd
dom 9, f lat 32
I/oscow, 1 09280
rEL: (0951 275-'1257

SAUDIARABIA
ELECTRONIC EQUIPMENT
IVIARKETING CO.
P.O. Box 3750
Riyadh, 1 1481
TEL: (01 )-4771 650
FAX: (0'1)-4785140
TELFX: 928-201 1 20

SINGAPORE
SINGAPORE ELECTRONIC &
ENGINEEBING
(PRIVATE) LTD. (SEEL)
24 Ang Mo Kio Street 65
lndustrial Park 3
Singapore 2056
TEL: 4818888
FAX: 4a21O79
TELEX: 786-21 901

SLOVANIA
TOMEK-ELECTRONICS GmbH
Kolpingstrasse 1 6
A-'1232 Vienna
Austria
TEL: 43-(1 )-61 0030
FAX: 43-(1 )-61 0036

SOUTH AFRICA
PROTEA TEST & MEASUREMENT
Private Bag X19
Bramley 2018
TEL:  (011) -786-3710
FAX: (011)-786-5891
TELEX: 960-9-42-4409 SA

Wiltron Sales Offices
ROME

ANRITSU WILTRON Sp,A.
Via Elio Vittorini, 129
00'144 Rome
TEL: (06)-5022666
FAx: (06)-50224252

JAPAN
TOKYO
ANRITSU CORPOBATION
5-10-27 Minami-Azabu
N/inato-ku, 1 06
TEL:  (03) -3446-1111
FAX: (03)-5420-0658

OSAKA

ANRITSU CORPORATION
Kansai Branch
4-1-14  Miyahara
Yodogawa-ku
Osaka 532
TEL:  (06)  391-8813
FAX: (06) 391-8600

KOREA
WILTRON CORPORATION'1 201 Singsong Bldg. 12F 25-4
Yeoeuido-Dong
Youngdeungpo-ku
Seoul
TEL: (02)-785-6407
FAX: (02)-784-6409

KUWAIT
TAREQ COMPANY
P.O. Box 20506 Safat
13066 Safat
TEL: (02) 436-1 00
FAX: (02) 437-700

LUXEMBOURG
Heynen N.V.
Industriepark Houthalen-Zuid
De Koelen 6
3530 Houthalen
Belgium
rEL:32(11)-52-5757
FAX:32(11\-52-5777
TELEX:846-39047

MALAYSIA
MECOMB I\,IALAYSIA SDN BHD
P.O. Box 24
46700 Betaling Jaya
Selangor
rEL: \03\-7743422
FAX: (03)-774u14
fELEX:784-37764

MEXICO
ELECTRONICA 2OOO
Blvd. A Lopez Mateos 2016
0100 Mexico, DF
TEL: (5) 248-50-49
FAX: (5) 548-34-53

NETHERLANDS
HEYNEN B,V,
P.O.  Box  10
6590 AA Gennep
TEL: (08851)-961 1 1
FAX: (08851)-96200

NEW ZEALAND
MANDENO ELECTRONIC EQUIP
co.
463 lv1t. Eden Road
Mt. Eden, Auckland
TEL: (09)-601720
FAX: (09)-607871

NORWAY
INSTBUMENT OG DATA
SYSTEMER AS
Post Box 63, NYE Vakasvei 80
N-1 364 Hvalstad
TEL: (02)-981970
FAX: (02)-982066
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Wiltron Sales Offices
SPAIN
BARCELONA

UNITRONICS S.A.
Infanta carlota 80-82
08029 Barcelona
TEL: (03)-321-2800
FAX: (03)-322-6800
TELEX:831-5421 1  UTRON E

MADRID

UNITRONICS S.A.
Plaza Espana, 1 8
Torre de i/adrid
Pl. '12-ofc. 9
28008 Madrid
TEL: (01)-5425204
FAX: (01)-5427896

SWEDEN
WILTRON AB
Box 247
S-127 25 Skarholmen
TEL: (08)-7405840
FAX: (08)-7404800
TELEX: 854-81 35089

SWITZERLAND
AMOTEC ELECTRONIC AG.
Buehistr. l/P.O. Box 45
CH-8125 Zoll ikerberg
TEL:  (01) -3915901
FAX: (01)-3915633
TELEX; 845-8'1 6906

TAIWAN
WILTRON CO|\i lPANY LTD.
8 Fl., No. 96 Section 3
Chien Kou North Road
Taipei
TEL: (02)-s15-6050
FAX: (02)-s09-s519

THAILAND
DYNAMIC SUPPLY ENGINEERING
R.O.P.
12 SOI Ekamaiz, Ekamai
Sukhumvit 63
Bangkok  101 10
TEL: (02)-3925313
FAX: (02)-3811467
TELEX: 788-82455 DYNASIJP TH

UNITED KINGDOM
BRISTOL

ANRITSU WILTRON LTD.
1230 Aztec West, Almondsbury
Bristol BS12 4SG
TEL: (0454)-615252
FAX:  (0454) -618017
TELEX:445677

LIVINGSTON

ANRITSU WILTRON LTD.
Peel House Unit '1, Lady WEll West
Livingston EH54 6AG
TEL: (0506)-416777
FAX: (0506)-416788

LUTON

ANRITSU-WILTRON LTD.
Capabil ity Green
Luton, Bedfordshire LUl 3LU
TEL: (0582)-41 88s3
FAX: (0582)-31303
TELFX: 826750 ANRSEU G

MANCHESTER

ANRITSU WILTRON LTD.
Kansas Avenue, Langworth Park
Sallord Manchester MG5 2GL
TEL: (061 )-8738041
FAX: (061 )-8738040
TELEX; 66971 9

UNITED STATES
ALABAMA

ANBITSU WILTRON SALES
COMPANY
19630 Club House Rd. Suite 710
Gaithersburg, MD 20879
TEL: (301 ) 590-0302

ALASKA

ARVA-HUDSON
P.O.  Box  15 '12
Bellevue, WA 98009
TEL: (206) 455-0773

ARIZONA

TREMBLY ASSOCIATES, INC.
2740 S. Hatdy Drive, Suite 3
P.O. Box 27468
fempe,4285282
TEL: (602) 967-2058 (Phoenix)
(602) 790-9945 (Tuscon)

ARKANSAS

ANBITSU WILTRON SALES
CONiPANY
40{ International Parkway, Suite '104

Riohardson, TX 7508'1
TEL: (214) 644-5086

CALIFORNIA (Northern)

ANRITSU WILTRON SALES
COI\,4PANY
685 Jarvis Dr.
lvlorgan Hil l, CA 95037
TEL: (408) 776-8305

CALIFORNIA (Southern)

ANRITSU WILTRON SALES
COMPANY
197'1 West 1901h Suite 150
Torrance, CA 90504
TEL: (310) 715-8262

COLORADO

TREMBLY ASSOCIATES, INC,
4800 Wadsworth Blvd., Suite 208
Wheatridge, CO 80033
TEL: (303) 421-8900

CONNECTICUT

ANRITSU WILTRON SALES
COMPANY
26 Law Drive
Fairfield, NJ 07004
TEL: (201) 227-8999

DELAWARE

ANRITSU WILTRON SALES
COMPANY
1 9630 Club House Rd. Suite 71 0
Gaithersburg, N,lD 20879
TEL: (301) 590-0302

DISTRICT OF COLUMBIA

ANRITSU WILTRON SALES
COMPANY
19630 Club House Rd. Suite 710
Gaithersburg, l\, lD 20879
TEL: (301) 590-0302

FLORIDA (Orlando)

ANRITSU WILTRON SALES
COMPANY
6767 N. Wickham Rd. Suite 214
Melbourne, FL 32940
TEL: (407) 253-0481

FLORIDA (Tampa)

GENTRY ASSOCIATES, INC.
5460 Beaumont Center Drive, Suite
542
Tampa, FL 33634
TEL: (813) 886-0720

GEORGIA

ANRITSU WILTRON SALES
COMPANY
6045 Atlantic Blvd. Suite 207
Norcross, GA 30071
TEL: (404) 662-1541

HAWAII

ANRITSU WILTRON SALES
COMPANY
685 Jarvis Dr.
lvlorgan Hil l, CA 95037
TEL: (408) 776-8305

IOAHO (Western)

CAIN-SWEET & COMPANY, INC,
10800 NE 8th Street, Suite 800
Bellevue, WA 98004
TEL: (206) 462-2118

IDAHO (Eastern)

TRE|\i lBLY ASSOCIATES, INC.
450 East 1000 North, Suite 3'12
North Salt Lake, UT 84054
TEL: (801 ) 295-4703

ILLINOIS (Northern)

ANRITSU WILTRON SALES
COMPANY
1816 Michigan Ave., Suite 104
Naperuil le, lL 60563
TEL: (708) 369-2424

ILLINOIS (Southern)

KJS MARKETING
R o u t e 1 , B o x 9 5
Leasburg, MO 65535
TEL: (314) 245-6579

INDIANA

ANRITSU WILTRON SALES
CON/PANY
1816 Michigan Ave., Suite 1 04
Naperuil le, lL 60563
rEL: (7o8\ 36s-2424

IOWA

KJS IVARKETING
A2 Lakeshore Dr.
Lake Lotowana, l\,1O 64063
TEL: (816) 478-4751

KANSAS

KJS MARKETING
605 NW 44th Terace
Kansas City, MO 641 1 6
TEL: (816) 452-7o3o

KENTUCKY

ANRITSU WILTRON SALES
COMPANY'18'16 Michigan Ave., Suite 104
Naperuil le, lL 60563
TEt: (708) 369-2424

LOUISIANA

ANRITSU WILTRON SALES
COMPANY
401 International Parkway, Suite 1 04
Richardson, TX 7508 1
TEL: (214) 644-5086

MAINE

ANRITSU WILTRON SALES
COMPANY
26 Law Drive
Fairfield, NJ 07004
TEL: (201) 227-8999

MARYLAND

ANRITSU WILTRON SALES
COMPANY
19630 Club House Rd. Suite 7'10
Gaithersburg, l\ilD 20879
TEL: (301 ) 590-0302

MASSACHUSETTS

ANRITSU WILTRON SALES
COMPANY
26 Law Drive
Fairfield, NJ 07004
rELt (2O1r 227-8999

MICHIGAN

ANRITSU WILTRON SALES
COMPANY
1816 Mich igan Ave. ,  Su i te  104
Napervil le, lL 60563
TEL: (708) 369-2424

MINNESOTA

ELECTRONIC INSTRUI\4ENT
ASSOCIATES, INC.
4'166 Heatherton Place
Minnetonka, MN 55345
TEL: (612) 933-7793

MISSISSIPPI

ANRITSU WILTRON SALES
COIVIPANY
6045 Atlantic Blvd. Suite 207
Norcross, GA 30071
TEL: (404) 662- 1 54 1

MISSOURI (Eastern)

KJS MARKETING
1213'1 Dorsett Rd.
P.O.  Box  1521
Maryland Heights, IVO 63043
rEL: (314) 770-1412

MISSOURI (Western)

KJS IVlARKETING
605 NW 44th Terrace
Kansas City, MO 641 16
TEL: (816) 452'7030

MONTANA

TREMBLY ASSOCIATES, INC.
450 East 1000 North, Suite 312
North Salt Lake, UT 84054
TEL: (801) 295-4703

NEBRASKA

KJS N4ARKETING
1212 Bowler  S t .
Hiawatha, lA 52233
TEL: (319) 395-7s00

NEVADA

TREMBLY ASSOCIATES, INC.
5030 Paradise Road, Suite 8109
Las Vegas, NV 89 1 l 9
IEL: (7O2) 739-977O

NEW HAMPSHIRE

ANRITSU WILTRON SALES
COMPANY
26 Law Drive
Fairfield, NJ 07004
TEL: (201 ) 227-8999

NEW JERSEY (Northern)

ANRITSU WILTRON SALES
COMPANY
26 Law Drive
Fairfield, NJ 07004
TEL: (201 ) 227-8999

NEW JERSEY (Southern)

ANRITSU WILTRON SALES
COMPANY
19630 C lub  House Rd.  Su i te  710
Gaithersburg, lvlD 20879
TEL: (301 ) 590-0302

NEW MEXICO

TREMBLY ASSOCIATES, INC,'1  19  Qu incy  N.E.
Albuquerque, NM 871 08
TEL: (505) 266-8616

NEW YORK (Long lsland)

RTI
1010 Northern Blvd. Suite 208
Great Neck, NY 1 1021
TEL: (516) 829-3770

NEW YORK (Upstate)

EM-TECH ASSOCIATES, INC.
5 Adler Drive
East Syracuse, NY 13057
TEL: (315) 437-6410

NORTH CAROLINA

ANRITSU WILTRON SALES
COMPANY
3'125 Poplaruood Ct. Suite 133
Raleigh, NC 27604
TEL: (91 9) 954-8938

NORTH DAKOTA

ELECTRONIC INSTRUMENT
ASSOCIATES, INC,
41 66 Heatherton Place
Minnetonka, MN 55345
TEL: (612) 933-7793

oHto
ANRITSU WILTRON SALES
COMPANY'1816 Mich igan Ave. ,  Su i te  l04
Napervil le, lL 60563
TEL: (708) 369-2424

OKLAHOMA

ANRITSU WILTRON SALES
COMPANY
401 lnternational Parkway, Suite 1 04
Richardson, TX 75081
TEL: (214) 644-5086

OREGON

CAIN-SWEET & COMPANY, INC.
20595 S.W. T.V. Hwy.,Suite l03B
Aloha, OR 97006
TEL: (503) 591 0647

PENNSYLVANIA

ANRITSU WILTRON SALES
COI\,4PANY
26 Law Drive
Fairfield, NJ 07004
TEL: (201) 227-8999

RHODE ISLAND

ANRITSU WILTRON SALES
COMPANY
26 Law Drive
Fairfield, NJ 07004
IEL: (201) 227-8999

SOUTH CAROLINA

ANRITSU WILTRON SALES
COIVIPANY
3125 Poplaruood Ct. Suite 133
Raleigh, NC 27604
TEL:  (919)  954-8938

SOUTH DAKOTA

ELECTRONIC INSTRUI\/ENT
ASSOCIATES, INC.
41 66 Heatherton Place
l\4innetonka, l\/N 55345
TEL: (61 2) 933-7793

TENNESSEE

GENTRY ASSOCIATES, INC,
4950 Research Drive
Huntsvil le, AL 35805
TEL: (205) 837-0692

TEXAS

ANRITSU WILTRON SALES
COMPANY
401 International Parkway, Suite I04
Richardson, TX 75081
TEL: (214) 644-5086

TEXAS (El Paso)

TREIVlBLY ASSOCIATES, INC.
1  19  Ou incy  N.E.
A lbuquerque,  NM 87108
TEL:  (915)  533 9380

UTAH

TREIVIBLY ASSOCIATES, INC.
450 East 1 000 North, Suite 312
North Salt Lake, UT 84054
TEL: (801) 295-4703

VERMONT

ANRITSU WILTRON SALES
COIVIPANY
26 Law Drive
Fairfield, NJ 07004
TEL: (201) 227-8999

VIRGINIA

ANFITSU WILTRON SALES
COMPANY
19630 Club House Rd. Suite 710
Gaithersburg, l\,,1D 20879
TEL: (301 ) 590-0302

WASHINGTON

CAIN-SWEET & CON,4PANY, INC,
1 0800 NE 8th Street, Suite 800
Bellevue, WA 98004
TEL: (206) 462-21 1 I

WEST VIRGINIA

ANRITSU WILTRON SALES
COMPANY
19630 C lub  House Rd.  Su i te  710
Gaithersburg, MD 20879
TEL: (301) 590-0302

WISCONSIN

I,,4ARSLAND ASSOCIATES'13845 Pleasant View Dr.
New Berlin, Wl 5315'1
TEL: {41 4) 786'661 1

WYOMING

TREMBLY ASSOCIATES, INC,
4800 Wadsworth Blvd., Suite 208
Wheat Ridge, CO 80033
TEL: (303) 42 1 -8900
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UNITED STATES
ANRITSU WILTRON SALES COMPANY
685 Jarvis Drive
Morgan Hil l, CA 95037-2809
TEL: (408) 776-8300
FAX: (408) 776-'t744

ANRITSU WILTRON SALES COMPANY
26 Law Orive
Fairfield, NJ 07004
TEL: (201) 227-8999

WILTRON
490 Jaruis Dr.
Morgan Hil l, CA 95037
TEL: (408) 778-2000
FAX: (408) 778-0237

AUSTRALIA
WILTRON PTY. LTD.'11410 Church Street
North Parramana
NSW 2151 Australia
TEL: (02) 6308166
FAX: (02) 6836997

BRAZIL
ANRITSU ELECTRONICA S.A.
Av. Passos, 91 -Sobrelo'jas 203/205-Centro
20.051 Rio de Janeiro-RJ
TEL:  (011)  2853091
TELEX: '1 1 33532 ANBR BB
FAX: (011) 2886940

CANADA
WILTRON INNSTRUMENTS LTD.
215 Statford Road, Unit 102
Nepean, Ontario K2H 9C1
TEL: (613) 726-8800
FAX: (613) 820-9525

CHINA
WILTRON BEIJING SERVICE CENTER
416W Beij ing Fortune Building
5 Dong Sanhuan Bei-lu
Chaoyang-Qu, Beij ing
TEL:  (01)  5017551
FAX:  (01)  5017553

FRANCE
WILTRON S.A
I Avenue du Quebec
Zone de Courtaboeuf
91951 Les Ulis Cedex
TEL: (01) 64-46-65-46
FAX: (01) 64-46-10-65

INDIA
ACCUTROL SYSTEMS PRIVATE LIMITED
Nirmal, 1sth Floor
Narimen Point
Bombay 400 021
f EL : O 1 1 -9 1.22: 2O2- 2220

:  o11-91-22-2M-7187
FAX: 01 1 -9 1 -22-202-9403

ISRAEL
TECH.CENT, LTD
7A, Pinhas Rosen Street
Tel-Aviv 69356
TEL: (03) 4819s8
FAX: (03) 481958

ITALY
WILTRON Sp.A
Roma Oftice
Via E. Vittorini, 129
00144 Roma EUR
TEL: (06) 5005171
FAX: (06) 5005273

JAPAN
ANRITSU CORPORATION
1800 Onna Atsugi-shi
Kanagawa-Prl. 243 Japan
TEL:0462-23-1 1 1 1
FAX: 0462-25-8379

KOREA
WILTRON CORPOBATION
1201 Sinsong Bldg. 12F,
25-4 Yeoeuido-Dong
Youngdeungpo-ku, Seoul
TEL: (02) 785-6407
FAX: (02) 784-6409

SWEDEN
WILTRON AB
Box 247
S- 1 27 25 Skarholmsn
TEL: (08) 7405840
TELEX: (854) 8135089
FAX: (08) 7109960

TAIWAN
WILTRON CO., LTD.
8F, No. 96, Section 3
Chien Kuo N. Road
Taipei, Taiwan, R.O.C.
TEL: (02) 515-6050
FAX: (02) 505-5519

UNITED KINGDOM
ANRITSU EUROPE LTD.
Capability Green
Luton, Bedlordshire
LU1 3LU, England
TEL: (0582) a18853
TELEX: (851) 826750
FAX: (01 1 ) 582-31 303

WEST GERMANY
WILTRON GmbH
Rudolt Diessl St|l7
8031 Gilching
TEL: (08105) 8055
TELEX: (841) 528523
FAX: (0810s) 1700
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