
This manual applies directly to ir:s!r-un-:a;-si: wi:ose sc:iai :~umb,or prefix 
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instruments whose serial number prefix is 2614J and below, and 
whose ROM-based firmware is version 2.C a:‘ld 2.1. 

,%)r adrlitio::;:i ;:lq,cv:anl ii;torr::.~:t~:~;‘: ate%:; serial numbers, read IN- 
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Manual. 

GIDEP Metrology
Cropping of the black borders around each page was not accomplished,
as it increases file sizes in the database. However, this action
will be accomplished on files in future versions of Metrology DVD.



COPYRIGHT AND DISCLAIMER NOTICE 

Copyright - Agilent Technologies, Inc. Reproduced with the permission of Agilent 
Technologies Inc. Agilent Technologies, Inc. makes no warranty of any kind with regard 
to this material including, but not limited to, the implied warranties of merchantability 
and fitness for a particular purpose. Agilent Technologies, Inc. is not liable for errors 
contained herein or for incidental or consequential damages in connection with the 
furnishing, performance, or use of this material or data. 



Scc;io;~ 1, describes what is i:~:c!:,:ti*d with you: !!I!’ 4,194A. 
are avaiialIle. and ihe Specificz:ions. Before instailing 

lo :see that your 4:94/I iias a/I the furnished 
go to Section 2, Snstaliation. 

how to link the CoI:t;oi unii and Measurement unit, 
Kit (Option 907, 938 a;;d 909). how to set the Line 

switches, and how to connect :::e power cord. 

Note 

‘1‘0 ensure operator safety, Imount both units as described /II paragraph 2-3 
1 of Sectib1 2. 

in Section 3 is designed to help the first-time user. This section 
turn on the HP 4194A, and gives some operating hints. 

Phase Measurement in Section 3 describes the use of the 
ANCE/GA!N-PHASE ANALYZER in making typlcal measurements 

man devices. These measurements were selected as examples 
cs of general interest in a manner which demonsirates t1:e capabill- 

Reference In ction 3 is an encyclopedia of frorit panel operation details. This 
cprlinn ic .=I!? habetical listing of front panel secfiox. hardkeys and Eerms. The 
each MENU h key topic shows the menu of softkey iabeis it will display on the 

ibes each softkey command in detail. 

ilities in Section 3 describes in detail the speclai capabiiities of the 
HP 4194A. 

ii 



SECTION 1 

GEiE;IAL INFORMATION 

7-i. lNTROWUCTlON 

This operation: manual contains the informatimi,I feqilired to install, operate, and test 
the Hewlett-Packard Moctel 4194A Iinpedance/Fain-Please Analyzer. 
shows the 4194A and Its supplied accessories. 

wkjurq 1-l 
This Section covers specl IcatIons. 

instrument identification, description, options, and accessories. 

Listed on the title page of this manual is a niic:~fici~e part num!,er. This I:umber 
can be used :,o order 4 x 6 inch microfii:n transparencies of the manual. Each 
mlcmllche contains up to SO photo-duplicates of the manual pages. The microflche 
package also Includes the latest mal:ua! cl:anges supplemer:: as well as aii pe;,:;-. 
nent service notes. To order an additional manual, use the part number listed on 
the title page of this manual. 

r 

Figure 1-l. Model 4194A and Accessories 



1-2. 3ESCRIPTION ,- ,,,,” 

The l’iP 4,194A features eleven Imgedn~~~ce and four Gail:-P!xsc measureillellt func- 
tlons and covers a frequency range of IOOHz lo 4OMtiz for !:i!pedance, and from 
IOHz to IOOMHz for Gain-Phase. The output ievcl, with a!‘i adjustable dc bias level 
of +4OV. ranges from !OmV to IVrms for Impedance 2i:d from .FSdBn1 to .sl5dBm 
for Gain-Phase. Sweep Paraniet~s irdude Frequency and OSC level for bo:!-I Inl- 
pndance and Gain-Phase functions with the addiiion of dc 3ias for the Impeb:::ice 
i~r~~ctlon i.;;,) to 401 individual sweep poi!::s ~211 lx selec!ed for special applica- 
lions. l-he basic measurement accuracy is 0.17% of readilig fcr Impedance and 
O.ldB/O.5” for Gain-Phase 

When the probe from the 41941A/B Probe It!: is used the frequency range 
for impedance measurement is IOkHz to IOOMHz. 

The 4194A’s mel-iii-driven sohare uses eigl;t softkeys loca!e;i rx:xt to the Imenu 
display area of the CflT. Menus are seiec:ed by pressizg !S.e MEXil key which 
tori-csponcis to the desired operation Current marker ii;fo:mation and sweep para- 
meters are displayed above and below the CRT graticuie as status information. 

Measuremei.!t i:1fornmiix disp!ayed on :i’~e 4194A’s CRT is stoic<,! as complex data. 
Using this storage lechni+le and the math processing capabliltles of tl:e 4’!94,A, 
several ciisplay formats may be derived from tr:e same trace data and changes in 
scale may be made without repeating the nieasurement. 

The 4.194A’s gra:icules are electro:lically generated, niakil,:$j overlays iri-i::ecessary 
when pro&icing a ioy grici. Ii: the log sweep mode, the graticule changes to reflect 
changes in the start and stop parameter values, 

The 4.191A provides HP-IB interface capability for complete remote co:ltioi iif ali 
front panoi co~ltrol key settings xd test para+letei set:ings. .This fea:,ure r!lnXes it 
possible to Integrate the 4194A into a I’;I~~SLII’O~BI~~ system, iinprove CUT through- 
put. improve circuit design efliciency. and reduce the component deveiopment 
cycle. 

Oiher features of the 4194A Inc!ude AIJ~O Sequei’xe Program (ASP), dunipiilg :he 
display to a printer or plotter. program table for GO/NO GO tes!i:is, equivalent cir- 
cuit mode, and tile abiiiiy to save and recall live instrument states. 

The I-IP di94A consisis ol a CONTROIL unit and a MEASUR?MFN”Y !fniE 
7~301. unit clisp;ays the ;nieasurement results, and the MEASUi3EMENT unit inter- 
faces direc::y to the devices to be Imeasured. 

1-3. SPEC;ilCATIOT\iS 

! - Table 1.1 lists compi~;!:e ci194A specifications. These specifications are the perfor- 
mance standards or iiniits against whicl-1 ihe instrui:i?nt is tes:ed. When shipped I 
from the factory, ti:e 4194A meets the specifications listed in Tab:@ l-‘I, The speci- 
fication test procedures are covered In Section 4. Table i-2 lists supplemental per. 
formance characteristics. Supp!ernental performance characieristics are not specifi- 
cations but are typical characteristics included as actditional information for the 

I 

operator. I 
















































































































































































































































































