Errata

Title & Document Type: 8516A S-Parameter Test Set Operating and Service
Manual

Manual Part Number: 08516-90001
Revision Date: June 1988

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


http://www.agilent.com/
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" For warranty service or repair, this-product ~ust be returhed to a service facility designated by‘HP."
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Hewlett-Packard Company certifiés that this product met its publisr\ped speq}ific;ation's_ at the

time of shipment from the factory. Hewlett-Packard further certifies

that its calibration meas-

urements are 'traceable ‘to the United States National Bureau of Standards, tb the extéent

allowed by the Bureau's calibration facility, and to the calibration facilities of other g’nternational -

Standards Organization members.

~ WARRANTY

ThiS‘He.WIétt-Packard instrument prdduct”ié warranted against defects in m‘ate“ria!rrand workmanship

2

1or a period of one year from date of delivery. During the warranty period, Hewlett-Packard

f Company will, at its option, either repair or replace products which prove to be defective.

Buyer shali prepay shipping charges to HP and HP shall pay shipping charges to return the product to

. Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returheq toHP
- frcm another country. | ,, T J o

i

HP warrants that its software and firmware designated by HF for use with an instrument will execute

its programming ins;ruétions‘ when properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregqihg warrvahty”'Shall not apply to defects resulting from improper or inadequate,maintenance |
by. Buyer, Buyer-supplied sofiware or interfacing, unauthorized modification or misuse, operation

outside of the environmental specifications for the product, or improper site preparation or mainte-
nance. - | TR , -

" NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL
NOT BE LIABLE FOR ANY DIRECT, INDJRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

IMPLIED WARRANTIES OF MERCHANTABIL‘I'_:YlAND FITNESS FOR A PARTICULAR PURPOSE.

DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

y ASSISTANCE - | S
Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products. | - | T
: ' : S ' ' g X
' For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual. o | | B
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. SERAL NUMBERS o

f' | Thps manual applles durectly to HP 851 6A test sets wuth senal
| préflx %OSA . | -

For addmonal information about serial numbers refer to
INSTRUMENTS COVERED BY MANUAL in the General

Information section. RS | '
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SRR The purpose ot this manual isto enable you to use your HP 851 6A S-parameter test set eﬂectrvely and
T confrdently Thrs test set is an integral component of the HP 8510 measurement system ,

,l:.

To begm usrng your test set, first place this manual in the TEST SETS sectron of the HP 85108 Test
~ Set and Accessories Manual. The Operatmg sectron is drstrngurshed by the tab titled HP 8516A TEST
SET and'it consnsts of:

' General !nformatron |

lnstallauon

. Operation | |

Perforrnance Tests
: ) , Ad;ustments

IR ”Backdatlng

A The Servide section is dlstmgursh»d by the tab titled HP 85164 TRC: IBLESHOOTING and it consrsts of: |
\\ _,‘"/. o Troublesho‘ttrrrg |
Y . Replaceabl Parts | R
") o Q Service "I/"J* /_ A | |
’ / : . ) P
Ay / ! ) , :
ol The ma]or top 0s of thrs sectron GENERAL INFORMATION are: L g
,/ ' / / "’-';“‘ o / r R . / : .
i . /e howto use the testset . - i SRR S L v
S ® what the test setis L B ST p
S e operatrng,/safety and warranty consrderatronc{ !
 ,’ /"Ii/ . ." s | : /," / R ’,‘ P I‘
e vamrvmo 'I'I-IE res‘r ser I E i R |
- )J o The HP 8516A has been deergned to operate specrfrcaliy Wrth the HP 8510 network analyzer
' \ - | o To unstall the mstrument turn to the INSTALLATION sectron of thrs manual ' | ‘
5 . '0‘ To check the prOper operation of the test. set perform a system oahbratron as descnbed in the‘
N '+ HP 8510 Operating and Programmmg Manual A successful cal'bratron rs an mdacatson that the,
| | system and therefore the test set are operatmg proper!y | 3 R o
e I’o see the specrfncatrons of the test set refer to SPECIFIQATIONS rn the HP 85108 System L | |
i Manual. . o A i
an ) ' , . / . Cou / : A f F .' ) ‘

o e "To wverify that the mstrumertt meets rts pubhshed specrﬁcatlons refer to the PERFORMANCE" T
o TESTS section i the HPE‘StOB System Manual I ; T o R
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BL
“If you are unsuccesslul rofer o your HP 8510 System Manual lor the,address of
Packard ot‘hce nearest you AR G r

¢l' | Bryic
. Manual or the sectron tltled troubleshootrng behrnd the tab titled HP 8516A THOU, ESHQO“’l‘rlG

/' .

Any precusron measurement IS no better than the callbratron of your network analyzer As a general L
- rule, the shorter the time betwsan a callbration and the measurernent oi‘ 8 devrce-under test. (DUT)

the more precise the measurement will be, within the llmltations of your system. For this reascn
llewlett—Packard recorimends that for preclsron measurements, you recallbrate your system every

- two hours orata mrnrmum you reverlfy your system calibratron e

theyl-lewtett- ,
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You wull frntl a two-part senal nurnber on the rear panel ol the. mstrument The flrst four dlglts and the
- letter, are the serial number preflx,,The last frve digits are the sequentral suffix which is:unigue to each
test. set ~The contents of thas manual apply drrec iy to test sets wrth the same serlal number pref.x as".
the ono(s) on tbe title page under the headnng SERIAL NUMB.... a8 ; ,

Y ‘ ! ' Ly
| “t (5 ' ! ‘, A

f the serial preflx of your test set is not llsred cn the tl[le page ytrur lnetrument drflers from those
- documentad in this manual. The differences are documented in the manutl changes supplement
supplled with the manual r

" To keep this manual as. current and accu. ate as possrble Hewlett-Packard recommends thet you
perrodlcal!y request the lates‘t manual changes supplement, as it rrlay contam replacement lnforma- ~

tion as weli as change lnformatron The: supplement for this manual'is xeyed to the manual s pnnt date
and part number (on the trtle page) and is avallable on request frem Hewlett-Packard :

You can order thm rnanual ln mlcrofrche form (the part number appears on the trtle page) Wrth the
manual (in 4 x tr «lnch mrcrofrlm transparency ormat) you wull also recelve the latest manual changes
supplement r , . t -
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The HP B516Ai re cornpatlble wrth HP 85105 aetwork Analyzers wrth firmware revision B 04 OX and
highier and HP: 8340A/B or HP 8341A/B syntheslzers with firmware revision 11 MAY 88 and later.
Addrtlunally, your HP 8340A/B or HP 8341A/B sypthes'zers must have a serial number prefrx of 2812A

+“or higher. If your Network Analyzer and/or HP 834XX source do not fulfill the above condrtlons it will .

be necessary to upgrade your system to work with the HP 63516A Please consuh your Hewlett-
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v -'_' The combmatron of the'HP 851 6A test set with thé HP 8510 network, analyzer and a HP 834)0( spurce SR

S * . -provides a system for mekmg 3- parameter measurements over the frequency range o? 45 MHz tpii I
. ~a0GHz (Figure; 1-1) In the standard configuratnon this system is particuﬂarly suited for makmg meas- Ll
- urements on two. port devices when it is inconvenient or inexpedient to physucally reverse the D T’ | T
o (device. under tesi) to measure all four S-pararneters for. non-reclprocal dewces or componef\ts l| T
Co transastors amplmers or |solators vhere S12 measurements are |mportant | o
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The HP 8516A uses two durectuonal couplers for sugner separatson For measurements df act

Zve,

., devices, the HP 8516A mcludes two bias tees Mr applytng ex ternal dc bias to both test port center A oy i
R COﬂdUCtOfay & e T R e T i 'r TS 5 O T A

i the “High Forward Dynamw. Hange Con..guratrnn" (06-’1’9“ 003)' the P 2 coup

ter IS reversetd to

AT optimize dynamac range in the forward mensurenent dtrectron Because the b2 samp!er is connected
1 tothe coupler through path instead of the coup ‘ed arm therg'is, !ess isolation between the b% sampler
Cahed o and Port-2 and the 62 power leve) willbe. htgher than b1 This contuouretlon is better for, wude dynarmc : o
Vi . mnge or recuproml devuces,or comporents like frlters cebt , O antennas, where 31215 generalty Aot . s
. measured. However, as a *esupt of the: towe: isolation between the test port’and the: santpler ;‘ T

N “sampier bounce "appeanng asan, occasaor.al epunoue reepon'*e telatJd to the V"’Q frequeno,y can N
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Thrs optten adde IF sw-tcnmg capebulrty to allow up to four test sets. to be connected te the;HP 85108
at the same tnme The fast'setin use is selected from: the HP 8510B. The 20 MHz IF snghal is transm|t~ ,
ted from the. standard test set thrdugh the optron 001 test set(s) to the network analy?er IF switchmg
) /iis bertormed automatncally by the option 001 test set(s) without reconnections. Only one HPB516A
- may be used in thig configuratron For mere mformatuon see "Controllmg Multnose Test Se ' ;n.;the,,-
OPERATION sectnon of thas manual e TR
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Mrgh chard Dynarnlc Range Cdnfguratmh. Thls optlon |s descrubed in detanl in thus sectlon under

the trtle “Descnptuon and Operatmg Charactenstics of the Instrument T U t
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Thas optnon supphes the test set wrth the parts requured to rack meunt it wnth handles removed Refer :
td the INSTALLAT ION sect»cn ef this manual for addltlonal mfermatuon ,

/ Optlon 91’“1) , ;sf [ K R ,‘;:* i
Thns optuon pr?vudes a duphcate test set manual " |
, ,/ ‘,’. . RO " . (.‘:‘, ! / . /w,

Thusfoptnorn pplies the test set wnth the parts requlred to rack modnt nt wuth handles Refer to the
INSTALLAU N. 7e¢,acn of thns manual for addmonal information. -~ . .

(‘_\‘ ' : ' U

Optlon W03 converts the tandatd one year return to Hewlett-Packard warranty to a ag day on-site
A wa;ranty W03 can only be ordered at the ume of instrument purchase. Instruments ordered with
R 1 ’j.’r optlon W03 are ndentmed on the serial number iabel or on a specnal |dent|f|catnon label supplued wnh '
| the mstrument? - | T R b

't
/

Optnon WSO adds two addmonal years of return-to~HP service, ) foilow the first year of warrantv !
Optaon W30 can be ordered only at the tlme of purchase Instruments ordered with option W30 are -.'.
|dent|f|ed on the serial number Iabel or on a specnal Identmcatnon label supplned with the mstrument
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ommn wao, Extended service. / L o K
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/ i ,fV_NOTEj Addutlona! HP 8510 sys‘tem accessory mtorma‘aon is Iocated in the HP8510 manual set.

4. indicated intérface. Addmonal information is located in the SYSTEM AND DOCUMENTATION OVER-

/ "/.',"’ ;f"'ViEWsectlon of the' HP 85108 System/M,,anual SRR C

g ,f;}/?’ HP BSOS’A 224,’,mm Véeritlcatpon K.t (‘ontarhs preols jon a:ﬂune mlsmatched aurlme 20 dB and 4098
T // A attenuatore with NBS tracedble data and unc.ertaunitaes L : , -
:, "/’ nA e .,‘/ j‘. - o : -/ /,:’,1“3 ’ ".’ / ’, _}(Y -.f' [0 ‘/’l / |
cables ,w ooy g d s o | /

H |l, o | 'l"' }

c connected directly to Port 1 of the test sét T he test pon retum catue is c'o
e ' under test ar(d Port 2 '

f".,,. : \ ' I : i b ‘ o , , ’ I '
o / " [ ‘v’/r.'[/’ ¢ “! r( ‘.,/_ ] -“‘ o ‘_" ) : ’{, / . l,.v B " ’./ )l(’ll /.

R HP es1aao 2 Mnm Test Pon Retu{'n Cebm set For,measurements wHe/re the 2 4, mrn deyace-under-.‘ PR
test is connected between the rable ends ;;', ,_c ,,3'::. ,";:'.“ o ‘/ i ,( S ",’, ;, el Jol
" !-IP 85134C 3 5 mrn Test Port ,Retum cable. / For measurements ,wnere one enq of a 3 .a mm dewce-

ey
PRI
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BT W 85134E 3, 5 ntln F!exible Test Por: Retirn Cable For mea‘!urements Where one end of a 35 mm

;

' connected between the: dev:ce-under-test and Port2. . /¢ Y IRNN I

.,f ! /"‘/ . .‘ /' o

,,\;’,:f.:‘,"] ’ ,’ f;/ '»;'.'Y‘HP 85134F3 5mm Flexible Test Pcrt Return Cable $et. For measulremer/ts whereaa Smm dev:ce-- |
S0 under-test is connected between cable ende o o PO

HP 851350 7 nim Test Port Heturn Cable. For measurements where one end of 2 7 mm devuce-'

| R under-test is connectad dwectly to a HP £5130E adapter on Port 1 The test port return cable |s
b | connected between the dewce-under~test and Port 2o

o ‘/
/ ' L P ;. ; ,’
/ / i

HP 851350 7 mm Test Port Retum Ceble SQt. For measurements wt‘sere a 7 mm devnce-under-test |s *

connected between the cable endh IR B
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HP 8516A Test Set S o ’ A . ' General Information .
I‘ ‘)‘ 4”
/ |

o Cebtns;l caliwdtion, Vnriﬁcatton end,Adepm Kits. - Hewlett-Packard offers several calibration kite
! suitable for cahbratmg an HP. 8510/8516A when making error corrécted measurements. Each calibra- -
" tion, mt noted, below includes. a set of precesuon strindards to ‘calibrate an HP 8510 system in the -

| / C /HP 35056A 2. 4 mm Ca!ibretton Kit. Contasne open and short curcuats ﬁxed and shdung loads (2) 2 4'

:,j;}/ »,k' np 35133c 2 4 mm Test,Pon Retuén/(:abie.- " rsior meaéurehnents /where a 2.4 mm devwe—under-test l':i ,
nected betwee t the dewcé ot

B '-J, '/ '/' “i J,' o ,‘,,’ ; ,’ -.' / »
N o ;! !

” ‘ HP 35“(49 3 5 mm Test PM Hetum Cable Set /For measﬁdre*nbnte w‘here' a 3 5 mm dewce-under}_”’“‘
’ test :s connected betweerl the cable ends e [0 ‘7’; TR ‘,' Joo e ; |

,, ,z',} devuce-dndentest is connected directly to a HP 851 ‘30F adaptey on Port 1 Tho test port, ?eturn nab!e |s' .
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I-IP 05135! 7 mm Flexlble Teet Port lieturn Ceble For measurements where one end ot e 7 rnm N |
devuce-unc er-testis connected dlrectly to a HP 851305 edepter on Port 1. The test port return cable ts " |
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Adapters . AR SN )
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HP 85134 E Spectal 2. 4/ mm to 7 mm Adapter SQt Usad to convert speclal 2 4 mm port,s of the
~'HP 85164 test set to 7.mm connector interface (m or L L

)
\ \ R

‘lF Special 7. 4 mm to 3..5 mm Adepter Set Used to convert specral 2. 4 mm ports of the :

HP 8516

WP 0513“)6 Speclfal 2.4 mm 1o 2.4 mm Adapter Set, Used to convert special 2.4 mm ports of the - T

HP 8516 test set to standard 2 4 mm connector mterface (m or’f). Functions as “test port saver mo

| t-lP 11904S 2 4 rnrn to K-2 92* Adapter l(it ThIS ktt allows you to calibrate your HP8516A’ test set
~using 2.4 mm devices and then change the test ports to K-2.92 and perform fully error: corrected

measurl#ment Contalrs (2)2.4 mm to K(m) adapters and (2) 2 4 mm to K(f) adepters T '},_l ,'

NOTE: lkor more lnfclrmat'on on other 2. 4 mm adapters refer to the \Opr,ratmg Note 2. 4 mm ADAPT- , |
ERS ard CALlBRA“l’ION ACCESSORIES" (HP part number 11900 ?0003) A U N

Tmnsl'ltor Test leture Kit. The HP 85041A Transistor Test leture Kiv' (TTF) is a comprehenswel "'
measurement system for testmg and characterizing stripline packagéd microwave transistors.: l
Althouc&h it has'7 mm conngctors and a frequency range limited to 18 GHz, the TTF may be easily

. adaptel for use with the HF 8516A by using HP 85135C or HP 85135E cabtas and HP 85130E adapter

set Pleease consuit wnth yodr local HP Sales Offtce for specnflc recommendatlon

e OPERATIMG AND sArE'rv PRECAUTiONS P !
’ ‘69" Operatimg " B | T F |
/’f,‘l.( l ;. " Beware of electro-static demege (ESD). The input connettors (testports :
Cao e et or cables or adapters connected to the test ports) are very sensitive to dee
/e BN "ESD Use a grounded wrist strap when ettachlng devices to the input -~~~ "
SN A ,/ ;o connet.tors \ | s o
A 0therwrse you need observe only the followrng normal precautlons in handllng and opnrattng the te t
- set § , ,
0 Do not eltceed the front panel operatung lavei power mput as noted
,'7 © Maximum Power Level . Test Port ' . B -
). +17dBm Y Port1 L e
' +13dBm. . .. . Port2 - S o
[ . \ v ) o ; . o . . )

f'Thr;/ l’(-‘connector,‘_is ,devefloped‘andmanuta_ctured by the Wiltron Company (Morgan Hill, California).-;_' | . y .

! l’ Lo ' i
Rt l 'r'_l‘: c ; \ ‘ ‘l ' . ) . o o e » . ‘ ! ) R Y ‘
vl : . ‘!A A : ‘ ) ) s .
e U 'General Information SN D : : . "HP 8516A Test Set
S L

| 7 mm Flexible Test Port Rmm Cable Set For measuremonts where a 7 mm device-\ RO
’. under-tesl is connected betvveen cable ends. . o TR

I\test set to 3. 5 mm connector tnterface (morf). . | | o S :-‘
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apply aDC level to the Source RF rnput of the test set.

0 Do not torQue anythrng to the test port connector with gr ’ater than 20 ln ~Ib of torque The wrench

supplred with your accessory krt is calrbrated to 20 'n.-ltp Rt 5 e
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be performed only by qualrfred persohnel Service strategy, troubleshootrng procedures replaceaole; SR

parte and similar rnformatrqn tor the l-lP 8516A test set is m thrs manual or the HP BSIOB Servrce
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Additional equrpment and accessorres requirad for use wrth the HP 8516A test set may be found in" ‘
Table 4-2. The'table notes which tems are:required to verrfy the perform:ance of the test sets arrd
which are requlred to operate them. Cther equlpment may be suhstltuted |t its soecrflcatlons meet or

exceed the Specrfrcatrons lrsted in, the crrtlcar spemﬂcat:oné coll,lmn N e
oy . | , N A " : L o
S‘Pscmcxrlous Lo e e o ;}f e I

The specrfrcatrons of the HP 8516A test set with in HP 85108 networlk analyzer are defmed in the |
QPECIFICATlONS sectron of the HP 8510B System Manual TRy -
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' @ Do-not torque anythlng to the Source RF rnput on the back of your test set with greater than L |
10in. -lb oftorque L e e o e ED S L

The voltages in this test set warrant normal caution for operator safety Nevertheless servrce should s -

! 0 Do not exceed +15 dBm Source RF, lnput level into the test set and under no olrcumstances ever . ,
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SRS - Tkis sectlon explauns how to mstall the HP 8516A test set The top'cs covered mcldde inltral mspec-’ S R
- “,,'tron, gnvircnmental considerations, posmcnrng and connecting the test set jor use, and packagmg the A
T mstrufment Refer to the INSTALLATION sectlon of the HP 8510 manual for more complete system
s connectuon and turn-on mstmctrons R . | T
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, Inspect the shrppu.g contalner (mc!udmg cushronlng materral) for damage If it is damaged keep it

until you have checked the contents for completeness The contents are Insted and |Ilustrdted in |

Figure2-1. . R Co - , . \
- B the shlppmg contamer rs damaged perform the performanco tests outlmed in the HP 8510 manual,
B * set. If the test.set fails the performance tests, or is damaged or defective, keep the shipping materials |
, - andnotify both: the carrier and the nearest Hewlett-Packard offuce The HP office will arrange for repair ‘
' .. .ooF repiacement of the test set without waiting for settlement of the claim. If any of the followmg Lo >

‘ ' accessories are not received with the test set notrfy your nearest HP offrce and the mrss;ng parts will

besenttoyou -:’,_‘;l" o L ;
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| : Envmomaenun. consmennlous o
'Operatlonand Storage o AT

.' 'f 'f b perform wrthnn specnfrcatrons the test sets should be cperated in temperatures between 0°C and
' +55°C with relative humidity less. than 95% (at 40°C dry bulb temperature, maxlmum) Thoy may be ,
operated at altutudes up to 4,500 meters (1‘5 000 feet) -

v)
,} .

e " The test sets may be stored in temperatures from —40°C to +75°C, with relatwe humrdrty up to 90%
. .at +65°(max|mum dry bulb temperature) and at altitudes up to 15,240 meters (50, 000 feet) |
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DA')’ A DISC: (Not' Shown) /
T R /

oyt

. /
- Reference | HPPart |C| . - Mfr/ \
- . t Description . Mfr Part Number
.Designation | Number |D Qty P! Corie -
: ACCESSORIES

1 81201348 | 5| 1 | POWER CORD U.S.A. ONLY 28480 | 8120-1348 .

n 0851060102 | 8 [ 1 | TEST SET CABLE ASSEMBLY . " , 28480 | 08510-60102 o

3 08516-60009 | 0 | 1 | CABLEASSEMBLY,RS232 . o 28480 | 08516-60009 SR :
4 8120-3445 7|1 | HP-IBCABLE ASSEMBLY . - 28480 | 8120-3445 :

5 0851360009 |7 | 1 | FLEXSCURCECABLE . . 28480 ; | 08513-60009 !

6 87161764 - | 2| 1 | 20MMTORQUEWRENCH' & | . 28480 | 8716-1764,

7 10851560003 3 | 2 | NON-ROTATING CLAMP '/ ! R 28480 | 08515-60003
8 8710-1770 8| 1 | 2X96INOPENENOWRENCH . - 7| 28480 | 8710-1770

5 | o ss/ecirlcxrson AND penr-onmmcs veumcm.on |
"’vsonwahnsv A.01.02 ‘
- 08sf0-10031 {7 | 2 PROGHAM DISCS (Not Shown) 28480 | 0851010031
| “08510 w02 |8 /28480

0510-10032 .
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' HP 8516A Test Set
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'%,PIIEPAIIATION FOH USE o

| ‘Posltionlng tho 'I'ost Sot

. Typlcally the test set is placed ona work surface whmhar it is rack-mounted or usad ona bench To
- install the flanges to rack mount the unstrument (wuth or wnhout handles) in a standard 19 inch rack

refer to Fugure 2-2

"OPTION 908

RACK MOUNT KIT ‘
WITH HANDLES REMOVED
HF Part Number 5061-9677

2. Mtach rack flange with
pan head macmng SCrews.

—/'
/- .
) '/'
- ./"’ !
Lo /
A? o
OPTION 913 ' 3 Remove feet Iiefore rack mounting
RACK MOUNT KIT FOR - o
INSTRUMENTS WITH PREVIOUSLY |
ATTACHED FRONT-HANDLES ,

"~ HP Part Number 5061-9771

HP 8516A Test Set

|

)

2. Attach rack flange with

pan head machine screws. - -

)

l

1. Remove trim;
screws, and handie.

)

/FRONT OF

INSTRUMENT

TOP OF
INSTRUMENT

FRONT OF

L

TOP OF
INSTRUMENT

Figure 2-2. Attaching Rack Mounting Hardware

)

- INSTRUMENT

:)

Installation

2.3
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’ | ".*The recomrnended rack is the HP 85043A Instructrons for rack mounting the test set in a system o
N -‘-conﬂguratron with the HP 8510 are provided in the HP 8510 INSTALLATION section and in the

" ‘HP 85043A sysiem rack manual.

: When mstallrng the test set for use on a bench, place it on an antistatlc work surface to Iessen the

k .chance of ESD. The antistatic surface should extend far enough in- front of tha test set to provide .
,eflectwe protectron for the test ports and cable ends. . . ,

.,'connectqng the Test Set

Mattng Connectors. HP8516A PORTS 1 and 2 are Precrsron 24 mm connectors and mate with
Precisron 2.4mm female connectors. . '

| The TEST SET INTERCONNECT connector is a senes-D submmature female connector wrth seven
'\ ‘RF connectrons It mates with the correspondmg male connector.

The 8510 SYSTEM BUS connector is a female HP-IB type connector and mates wrth the correspond-

~ ing male connectors of HP-IB cables.

| Power and Control Connectrons “Figure 2-3 shows the followmg connections (wuth the exceptlon of

line power) and the required RF source connectlons

Connect the power cord to an electrlcal outlet and the line module to supply power to the test set.

Connect the test set IF interconnect cabie from the J11 TEST SET INTERCONNECT connector on the
rear panel of the test set to the J1 TEST SET INTERCONNECT connector on the rear panel of the
HP 85102 IF Detector. o

Connect the system bus cable from the HP8516A J12 HP8510 SYSTEM BUS connector to the

- HP 8510 INTERCONNECT connector of the HP 85101 display/processor. The test set IF interconnect

2-4

- cable and the system bus cable transmit control signals between the test set and the network ana-

Iyzer

Connect the source control cable from the HP 834XX source to the J15 TEST SET INTERCONNECT
connector on the rear panel of the HP 8516A test set.

'NOTE: The HP 8516A test set requires a HP 834XX source wrth firmware revision date 11 MAY 88 or
‘later to operate. You may not use a HP 83508 sweep oscillator or any other source. The HP 8510 must

have firmware revision 4. 0 or higher. See the General Information Section, Instrument Compatabullty

SIgnal Path Connectrons The IF signals from the test set are transmltted to the HP 85102 EF detec-
tor by the test set IF interconnect cable (see above). . o |

RF signals are transmitted from the source to the test set by the 3.5mm fiexible RF cable suppired wnth
the test set. |

~ Anti- Rotatron Clamps. Use these clamps to stabilize the test port/RF cable connection. Connect the

test port cables to the test ports and tighten them as specified in the cable manual. Loosen the anti-
rotation clamp thumb screw sufficiently to slip the clamp over the cable and up to the front panel. The

clamp end with the fiats should come to rest on the fiats of the test port shoulder. Finger tighten the

thumb screws to prevent further loosenang or tlghtenmg of the test port/RF cable connection.

The internal O-ring (HP Part Number 0900- -0007) i is field replaceable without disassembling the anti-

rotation clamp. Pry it out with fine tweezers or a similar tool when it no longer holds the RF cable
securely. Insert the new O-ring by engaging one side of it in the slot of the phenolrc clamp donut Use
your fmgers to push the O-nng into the rest of the slot r ‘

Installation - | : ‘ : HP 8516A Test‘Set
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S Figure 2-3. HP 8516A System Connections

o

PACKAGING

If reshipping is required, each test set should be repackaged in the original factory package. Con-
tainers and materials identical to those used by the factory are avau!able through Hewlett-Packard
~offices. . ,

Alternatively, comparable packagmg matenals may be used. Wrap the test set in heavy paper or anti-
. static plastic. If shipping to an HP Office or Service Center, complete and attach a service tag (in the
HP 8510:manual set). Use sufficient shock absorbing material on all sides of the test set to provide a
thick, firm cushion and prevent movement. Seal the shlppmg container securely and mark it FRAGILE.

in any correspondence with HP, refer to the test set by full model and serial numb{er.

HP 8516A Test Set - 4 | Installation  2-5/2:6
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: Thus section |Ilustrates the features and functions of the front and rear panels of the HP 851 6A test set
ltalso descnbes the Multiple Test Set Option (OPT 001) available with these Hewlett-Packard test
' sets: HP 8511A, HP 8514B, HP 8515A, HP 8516A. And mcludes the related automatlc control by the
o HP 8510 Network Analyzer. | . o , Sl o
. FRONT PANEL FEATURES ] e
Figuré 3-1. Front Panel Feaiures'of HP8516A o
/’.‘/
’ HPBSIQATestSet - /‘ - | . o | Operation 3-1




1 '_vLine Switch | 'rhrs switch turns the test set on and oi'i When the side o‘i the switch labeled 0 ls‘,.‘ff’ B i
i gwdepressed the test set is: oif |rs on. S PR T R et g e

2 ,Line LED Th s LED goes on and o‘ii with the’ test set line switch R 7 R N

8. ;Active LED This LED lights about two secondss after power is turned on, following the suc-
- cessful conclusron of self-test. If the test set is used with oth... test sets (option 001) and ls not . o
addressed by the HP 8510 then thrs Iight remains ofi S | R R

‘4. Port1. This test port transmuts RF energy from the source to the DUT and receives reﬂected or . \
‘transmitted RF energy from the DUT. The reﬂected RF energy is coupled to a sampler within the

o instrument. Urider no circumstances should anythrng be torqued to the tast port connector with N

Ll greater than. 20 inch-pounds R e | BRIV

- 8. | Bias Fuse. The fuse which Irmits bras applied: to Port 1'is wrthin this hoider (see the rnstrument e . -
. front panel or the repiaceable parts iist for the value of the fuse). S

6. alLED. ThlS LED indicates that tne HP 8516A i is mternally swrtched to the 811 or §21 mode and,
source power is switched to’ Port 1. ‘ o .

7. a2 LED. This LED indicates that the HP 8516A |s mternaliy swrtched to the S22 or S12 mode and |
' source power is swrtches to Port 2. L .\
8. Bias Fuse. The fuse Wthh limits bias appiied to Port 2 is within this holder (see tne mstrument L _' S "

front panel or the repiaceabie parts list for the value of the fuse). , -

9. Port2. Inthe HP 8516A this test port transmits RF energy from the source to the DUT and""“ o o
- receives reflected or transmitted RF energy from the DUT. | | i, R . |

' In the HP 8516A option 003 high forward dynamic range configuration the Port coupler is
v " reversed to optimize dynamic range in the forward direction. The received RF energy is input
directly to a sampler within the instrument. .

32 : Operatlonl' | | o —_— ‘ o | . HP 8516A Test Set
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c .' Figur'e .\3-2.' \‘Rear\Pane-' Features of HP§516A
Line module. Thrs assembly houses the line cord connector lrne fuse and line voltage selector.
Pull out the right side of the line module cover: to replace or change the fuse or to change the
voltage selection. Note that the voltage selector drum must be removed to rotate it to 2 drfferent‘
voltage settrng Recommencled fuse values are pnnted on the rear panel

RF input.. This 3.5mm connector raceives RF energy from the source. (‘onnectrons made to thrs
mput must be torqued to no more than 10.in. »lb - \ ‘

i

J10 Test Set interconnect. This connector rs used only in test sets with option 001 It allows
connecting another test set to the option 00i test set. Up to four test sets can be serlally con-
nected to the HP 8510. The HP 8510 system automatrcally celects the iF output from the chosen

test set for processing and display. Flefer to CONT ROLLING MULTIPLE TEST SETS in this
section for more information. | o .

. Ji1 Test Set Interconnect. Thls connector transmrts the IF srgnal from the test setto the HP 851 02

IF Detector. It also transmrts control srgnals brdrrectlonally

) R [
o R
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L1818, Source Control.
il -HP 8516A test set Swrtch Doubler

14 HP 8510 Systqm Bus Aodrese S\vitch Thts ﬂve-pole hinary-weighted swttch sets the system bus i
address of the test 'set. The binary welght of each pole is indicated'on the'rear panel as are the on
and off posrtuohs Decrmat twenty (oﬂ-oﬂ-on-off—on, from left to right) ie the defeult settlng |

"
'

'1.5.\'J12 8510 SVstem Bus Connoctor Thts connector is used for HPIB communicattons with the

:_fHP85101 dtsplay/processor SR f;’ SRR SR

‘ 1:5;“*‘,"Port 2 Biae. Tms female BNC connector is used to supply b.as through the center conductor of DRI

" Port 2 to active devuces under test ) “

! 17 :Port 1 Bias. Thl“ female BNC connector |s used tc supply buas through the center conductor of

;.Port 1 to actwe devrces under test.. . .

Thts RS 232 connector is used by the HP 834XX source to control thev

\ '“\\.t .

'cou'rnol.uue MULTIPLE TEST sevs o

';".Optton 001 tor the HP 851X- -series test sets ailows an HP 8510 to alternately control up to four test’ .
©sets. While a measurement is proceeding on Test Set nurmber 1, which is equipbed with option. 001,
», test device hookup can be accompltshed on Test Set number 2, which does not need to be‘equipped
' with option 0G1. When the measurement on test set number 1is complete then the HP 8510 can_'
‘conirol test set number 2. Please note that only one HP 8516A test set may be. used ina multlple test -
- set conftguratuon - : ‘ ‘

Ina standt.rd test set the 20 MHz IF and control signals are applled dlreetty to J11 TEST SET
'INTERCONNECT, which ‘¢onnects to the HP 8510. Option 001 adds a set of IF ‘switches, contro! -

switches, and the, J10 TEST SET INTERCONNECT connector This. allows the se!ectlon of 20 MHz

test. set IF sugnale As shown in Figure 3-3, test set number 1 can apply its'IF to the HP 8510 oritcan = .
swutch to pass the IF .rom test set number 2 through the J10 TEST SET INTERCONNELT to the | '\
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o L 4P33311C
o o y ¢ : : COAMIAL :
. ' ' ' P ‘ K SWITCH ! o
I N C v ’ ‘ ‘. . ' l . s ; T‘\ ” : :
N v v “ | \. !
. ' - ..5 , -
S \ ' N
. . J10
L B Bl 1.t] - |
L IF . h V
' “HPESIX ~ OPT.001 N TOPESIX ,
"TEST SET #2 \ s '
TEST SEY REAR PANEL

o i TEST SET #
| B '/ TEST SET REAR PANEL

- ADDRESS SWITCH SET ' ADDRESS SWITCH SET'
70 (20) . 10 (21) : \ |

o ‘ : : - - - - | ' i ; \“ ‘ \‘ )
l'lP 33311C Cnxhl Swltch Posltlons with Dual test sets. | S R
‘Now ADDRESS |  TestSet | . HP33311CCoaxisl Switch =~ |
| | Selected b ~ Port Selected S o
. » Portt . " -

.. of Tost Set _
S _F '9“"3 3-3. HP 8510 Dual Test Set Configuration .'»“I o Lo 3
. Operation 3-5
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R ‘,\;Cneck the active llghts of alisystem test sets.
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Set each test set rear panel address swltch to the address Ilsted in Frgure 3 3, if uslng a dual test set

| confnguratuon and Figure 3-4, if configuring more than two test sets. Uise the supplied Test Set inter-
. connect cable to connect test set number 1, J11 to the HP 8510. Use the supplied Test Set Intercon-

‘nect cable to connect test set number 2 J11 to test set number 1 J10. You may continue this test set

- "daisy chain” to include up to four test sets if the total length of all Test Set Interconnect cables does .

not exceed 13 meters (about 40 feet). The last test set in the chain does not require option 001

L the HF coaxlal swntch(s) is not lncorporated into the system then the RF input to the test set must be

manually swrtched to the Active test set.

ops'nAﬂoN

lmttaltzatton at Power-up

- Upon power-up, the IF swutches must be conflgured so that only one system test set is active.' The -

following procedure shows how to make one test set active.

0o

2, Check the ‘HP 8510 S expecterl test set address by pressung [LOCAL] [TEST SET] This should

. 36

: ‘match the address of the desired test set. If not, change the address

3. i unselected test sets are active, \actwe light ON), deactwate the test set by temporanly address-

~ingit. Then return to the desnred address

(-

SelectmgaTest Set 3 | | D

Test Set lF Swrtchmgg The active test set is selecte*’ by the built-in capability of the HP 8510 to |

~generate an addressed command to the test set. Each time the P 8510 ADDRESS, of TEST SET
i function is changed (see HP 8510 LOCAL Menu), the HP 8510 switches the previously addressed test
set IF to external and the newly addressed test set IF to internal. The test set front panel ACTIVE
indicator shows the test set status. When the test set is Active the IF signals from the iest set are
applied dlrectly to J11 TEST SET INTERCONNECT. When the test set is Inactive the IF sugnals appear-

- mg at J10 are passed through to 211 and cn to the next test set or the HP 8510.

The address of the test set can be changed manually from the HP 8510 froni panel by selectlng the

~ ADDRESS of TEST SET function then entering the address of the test set and pressing [x1], or it can
be changed under program control using the HP.8510 HP-IB ADGRTESS; command. The HP-IB . .

‘address of a particular test set is set by address switches on the test set rear panel

"

RF SWItch Driver Commands. A related feature of the HP 8510 is that wh.en the HP 851 0 ADDRESS |

of TEST SET function is changed, a code sequence is automatically issued over the HP 8510 syetem
bus to the device at the ADDRESS of RF SWITCH. in the recommended configuration; this device is an
~ HP 11713A Attenuator/Switch Driver which in turn coritrols one or more HP 33311C Coaxial Switchs.
As shown in Figures 3-3 and 3-4, these switches are used to select which of the test sets receive the

- RF Output of the network analyzer source. The exact command issued depends upon the new value,

of the ADDRESS of TEST SET fui:ction, also shown in Figures 3-3 and 3- 4,

i f

Operation . : o , | o ' | HP 8516A Test Set
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'TEST

T (21)

1

OPT.001

" REAR  PANEL
X ADDRESS »SWITCH SET

"HPB51X -~ OPT.001
. TEST SET #2
TEST SET REAR PANEL
ADDRESS. SWITCH SET
0 (21)

HPB51X. ~ OPT.001
TEST SET .#3
TEST SET REAR' PANEL.
ADDRESS SWITCH ‘SET

10 (22)

HPB51X
TEST SET #u

TEST.

ADDRESS SWITZH SET

SET REAR PANEL

TO (23)
o e ‘WP 33311c Coaxial Switch Positions wlth four test sets. N
o ‘ A "' HP 33311C Coaxial Swnch
o New. ADDRESS oi | -Tu‘t‘;sm , #". " Pont Selected
. TEST SET Selectad - ; ,
. » i C $witch #1 ~ Switch #2
3 AT 2‘0""" 1 . Port1 " Porti
Yoo 21 2 Port1 Port2
22 '3 1 Pom2 Port1 .
R '» 4 | Pon2 Port2
| " Fi;gure 3-4. RF and IF Switching with Four Test Sets 1
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Measunment Calibration. R
\"‘"After aelecttng the Actrve test set, perform the system calibratuon procedure as usual When ‘you -
ue!oct a dnfferent test set, make sure that you recall the Cai Set ihat applies to that test set.

| Smoe the Cal Set Limited: Instrument State does not include the number of the ectwe test set a Cél Set

.- which does not apply to the current test set can be turned on wuthout any, H#P 8510 caution messages o
appearing. This will cause errors in the displayed data because mcorrect error coetfuctents are apphed
to the measured data. - ‘ r :

Tt may be convement to store a Hardware State file and an Instrument State file for each combination
. of test set and cal set /'You may also store your Hardware State file on a tape or disc for future use. To |
| ',change th conﬂguratlon simply recall the appropriate Hardware State file, which sets the Address of
- Jest Sex and issues the th' switch command then the appropnate Instrument State file, which recalls
. the Cal Set | L |

R Operatlonal checks |
To check operation of a multipie test set configuration, first connect a device with a known response
“attest set number 1, then press HP 8510 [LOCAL] [TEST SET), [ADDRESS of TEST SET?, enter the
address of test set number 1 (this would be 20), then press [x1]. The test set number 1 measurement
“should appear. Press [DISPLAY] [DATA—~MEMORY] [D!SPLAY: DATA and MEMORY] to store the

trace for later comparison. Now use ADDRESS of TEST SET to select test set number 2, then switch =~
“back to test set number 1. Observe any difference in the response between the stored trace and the
result after switching back and forth between the test sets. Repeat for each of the test sets. Any
. difference in the data belteved due to the option 001 IF switch or RF switching must be lnvestlgated

| Performance Verification

. Standard System Performance Verification procedures are used to verify the operatton of the optnon |
' 001 test set as test set number 1. To verify the performance ofanother test set in the chain, select it as
" the Active test set and proceed as usual :

38  Operation = . - L - HP 8516A Test Set
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- _The specmcatnons of the HP 8516A test set with a an HP 85108 natwork analyzer are deflned m the |
Sl T SPECIFICATIONS secuon of the HP851OB Systemx Manual :

cmnc'r'snl,s.'rlcs S EE R BT

I ://v’
) . . S R /"I E
: The performance parameters Iusted in Table 4-1:are tvpncaI or nommal characterlstlcs of the

HP8510B/8516A. P | o
Table 4-1. HP85108/8516A Characteristics |

'l’ost Ports (Front Panel)

‘Conrniector type: prec:suon 2.4 mm male’
| - Connection torque: 20 in.-Ib, maximum
SERECR ""‘f,il.Impedance 50 ohms nominal
. DC bias: ,§00 mA, 40 Vdc, maximum
| ‘ I Damége input level: |
| | .. Pot1 . Pon2
17 dBm CW RF o 13dBm CW RF

Nominal operating power level:’ »
Frequency ~ Operating Level - Port 1 . Port2

0.045 t0.40 Gz Standard ~ —10dBm +5dBm ~10 dBm =5 dBm
oo B o Option' 003 —10 dBm. +5 dBm —25 dBm +5 dBm

RF lnput Cowhncctdr "ﬂ.g{/ ”Panel)

| Cormectorr typ/e pvecm:on 3.5mm female

.ConnectIUn mrque 10 in. -Ibs, maximum
Damaqea.‘.put Ievel > +15 dBm. Note: this must be AC coupled

User 1 powfer Ievels for reference channel phase lock:

Mmtmum -45 dBm
Maxumwm, -—II‘J dBm

'III-I I(
1 .IA‘vaiIapleI;:uw‘er‘ in PRESET condition.
iy

)
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SERVICE OVLRWEW and BUILT-IN DlAGNOSTICS in thrs manual Continue wuth thrs sectlon only |f

you know the test set |s faulty kS /

'The pntormatson consists of procedures for checklng the followmg R S

d, Test Set Temperature S N TP | ;!u R
e .:All Connections = .. S T <

® Power Supply/Regulator, Fuses Sw:tcheSw.. L o
® ‘TestlSet Self-test lndlcators R s B
o VTO/l‘.D)rlver (LO) . . ) LT -
)

| Nominal Programmed Source Power R T

- Test Set Disassembly . ) A |
L Urtratroed Power Test‘ \ o ; L0 | )
. \\ .\ : ‘ } G . ,. \\\ ‘ . l . ' \‘t\“ .'{.;v-r . /“.- ‘ . o . . . /
TEST SET Too HOT e o ‘{\‘:i-\ v o | P ) n ‘\‘:7" ¢ \..:1'_.'"2:,""" I\\
\ “,’ , o 5\“\\\1 . : t o \""

The processor on the A4 HP—IB‘ boarél mcnrtors the test set temperature wuth a comparator on the A3

. VTO summing amplrfler The temperature sensor IS loc*ateél oh the A14 VTO/dnver assembly. If the

temperature of rhv VTO/dnver exceeds 85 degrees' celarus the HP 85101 dlsplays the "' Test Set Too K
l"pt” prompt | | e .,{,

\ . oD
l- o .

TEST SET TOO HOT means turn off the test set now. This message is
only a prompt It does not turn oll‘ the test set

D*“termme the reason lor the prompt before sub|ectmg the test set to contrn,lous use.

CHECK AI.L CONNE(.TIONS (loose, broksn, crimped, etcr.

~ o Testset rear panel PR c B |

@ A3 Summing Amp and A5: Att/SW Dnver board cables _f’ T
.® Sampler cables - . | '

‘ 9’, RF path connections from rear panel to front panel. Power holes often reoult from faulty connec-

/

tuons All Semi- rlgld coax cables are torqued to 10 in.-Ib.

N ,
. ol li
I <J . 7 .
. /';
| ) ; ;" . \\ \ . R
HP 8516A Test Set | Test Set Troubleshooting

‘The rnformatlon in this sectron is presented as anaidin troubleshooting the HP 8516 test set. if you are
~Fit certain that the problem with your 'system is due to a faulty test set, read the sectlons titled




cu:cx wwsn su»w;n:enuu'ron, msss, AND swncass S

Ars nogulator eoard Assommy W |
Use a digital voltmeter to check the voltages of Table 51. Use an osciiloscope to check ripple (if oA
' necessary) C , | o M.. ) .
| - 'Tab!e 5-1. Test Set")PowerSypply Cﬁterla‘e "'5! Lo ,,
‘Noinjnal Voltage | TestPoim | ~ Voltage Range "::':l:‘;:.:e'::"
+15 | A2TP1 | +137t0+159 | . 2mv
-15 | A2TP2 -138t0-162 | ~  2mv- "
+5 - A22TP3 | +45t0+52 | ' 2mVv
-5 | A22TP6 ~ —481t0 -55 o2mv
Fuses

The HP 8516A uses seven fuses.
® Two fuses are accessible from the front panel and are used to fuse the bras sunply
® Four fuses are used on the regulator board

® One fuse is used in the line module on the rear panel.

HP-IB Address Switches

Set the switches as indicated (dark side of switch is depressed). The HP-IB address swntch is on the
test set rear panel. It is easy to access but need not be changed unless the HP 8510 bus error
\ message “SYSTEM BUS ADDRESS ZRROR" is visible on the CHT It is shown in Frgure 5-1.

1 2 4 8 16
| | | |
AL A2 A A AS

1 10 . ' '
N S
O 1 . | ‘ | | v | ),;

3
!
(

Figure 5-1 HP-iB Switch 'Setting for All Test Sets (20; T"Br‘nar"y)

)
)
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~ TEST SET SELF-TEST INDICATORS

If the ACTIVE LED on the front panel of test set selected‘ by the HP 8510, does not light within two
seconds of turn on or lights immediately, the test set has not passed its self-test. You.can determine
what part of the self-test failed by noting which HP-IB LEDs on the A4 board are lit, as shown below:

A4 HP-IB LEDs

Solf. test indication LN K | sma REM Time (after turn on)
PWON | ON - ON ON ON 0to 0.5 sec
Fail ROM Test OFF ON ON ON ! on briefly
Pass ROM Test S OFF OFF ON ON - 05t0o2.0sec
Fail RAM Test OFF OFF .. OFF ON
Pass RAM Test OFF OFF OFF OFF after 2 sec

Two seconds after turn-on all four HP-IB LEDs on the top of the A4 board should go off at the same
time the front panel ACTIVE LED lights. Then the LLEDs wil! light according to the state of the test set. If .
'you are using Multlple Test Sets, the first test set in line will be the active test set until another is’
- choosen. S .

of Self-test l-'alls to nun

If the portron of memory which contains the self-test programming is faulty, the self-test will not run
properly The followrng conditions indicate that the self-test ROMs are faulty ,

- o all LEDs flash briefly and go off
e all LEDs flash briefly and stay on
‘@ ACTIVE LED go on too soon
® ACTIVE LED does not go on

Be aware that there are other problems that can cause the self-test to fatl itis just that the ROMs are
- the most probabte cause y t ,

. CHECK VTO/DRIVER (LO)

~There are two p'roced'ure‘s provided to check the VTO. The first one (a) checks the VTO at two
frequencies, the second one (b) is more thorough and checks the VTO at 12 frequencies throughout
the VvTO range

a. Usinga frequency counter and a voltmeter check the VTO fundamental frequency and A3 Sum-l
> mrng Amp output as follows: L |

Disconnect the Test Set- IF Inter onnect cable Usrng a BNC-to-Snap-On cable (provrded inthe
. service kit) connect the frequency counter to A14J1 (Iabelled VTO AUX, on the VTO board assem~ e
bly) Check that A14J1 is between 165 MHz and 195 MHz ,

:Drsconnect the cable to A3J4. The VTO frequency should be between 150 MHz and 200 MHz.
Check that A3J4 is between —5. 6V and —6.8V.

it the VTO frequency is not correct but the voltage at A3J4 is correct suspect abad VTO. |

If the voltage at A3J4 is not correct suspect a bad A3 Summmmg Amp board (assumrng the
r ,HP 85102 is working).

-
T
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b. Use a power supply and a frequency counter to check the VTO as follows . o | . ‘
Inject a -1to -12V DC voltage ( in -—1 voit steps) |nto the A14 VTO Drive (A1 4J2) Monitor A14J1v |

~ to verify that the VTO steps through its range of 65 MHz to 300 MHz (about - ~21.3 Ml-lz/volt)
Figure 5-3 |llustrates the relatronshtp ot voltage at A14J2 to' VTO osctllatlon frequency

" Ifa power supply is'unavailable, —1to —10V DC is avallable from: the AUX OUT on the rear paneli{
of the HP 85102. 'For more information on this feature please refer to the Operatmg and Program-
mmg Manual of the HP 85108 manual set | tov P : o ‘.
oo L i o : o L ,
: .; i “ ’ ‘. ‘r‘ ll‘ \v‘\‘ . ‘ .1' . "l‘ :’;, ) . ' "' ' : " : ‘
~ Any positive voitage injected into the VTO drive will damage the VTO. | S B
’ ‘: ! ! “'l‘-\f‘g'} )
| - 300MHz:" Lo
. o T : o
‘ A S . :“ .
L2850 g
'MEASURED | . L
3 ~ FREQUENCY : o
'+ 200 AT A4 U1 iy
\ g (Vio AUX) | o Y
| e o = RN}
+ 150 | N L | LR
Lol , Lo ,'
! 40 | o
455 L
I ) i | : Lo ! t l {
[ ) L1 L 1 L A | i '
LN LE !

T T I ¥ T ¥ T LA

o -12 -1 -10 -9 -8 -7 -6 -5 -4 '—-:s -2 -1 0
| NEGATIVE DC VOLTAGE AT Awlz R

Frgure 5-3. VTO lVoltage/FrequencyI'Relatio:nshr’p

' NOMINAL PROGRAMMED SOURCE POWER

The HP 8516A uses fixed source power. It instructs the source to provide a 0 to +10 dBm ramp from
45 MHz to 20 GHz and a constant +10 dBm from 20 GHz to 40 GHz. The source power may be varied
using the RPG on the HP 8510B Network Analyzer, by +5 dBm and —10. dBm but caution must be
~ exercised not to exceed the damage level of the switch-doubler. When the power is varied the shape
'of the source output remains constant, thatis, there is stilla 10 dBm ramp from 45 MHz to 20 GHz. For
example, the ramp may extend from — 2 dBm to 8 dBm. l l

The Switch Doubler may be DAMAGED by mput ot a DL. voltage, r.lr a
power level of greater than +15 dBm.

5.4 Troubleshooting | N t | ' HP B516A Test Set
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@ TESTSET ASSEMBLY REPLACEMENT PROCEDURES

. 5", i . i o ) oo g . ! o
This sectlon consists of removal procedures fcr the HP 8516A test set components whrch are dnfflcult
toreplace. The procedures are; rdentuﬂed m the text by bOId nurnbers in parenthesus ).

Bias tee o sy | 4 i

Coupler , o R = | - cod
‘Switch/splitter - - o o 1 o
Frequency converter .~ L | |
Regulator Loard aosembly - |
Capacitor - Y "
3.5 mm RF connectors | - : . o
Switch/Doubler interface board : - -
Switch/Doubler

10 2.4mm Test Port connector '

OCOONODOLWN =

Before beginning any of the following procedutes: E

gl
Y W

 ATTENTION
Static Sensitive
Handle On

‘Static Safe
Stations

The assemblies handled in this procedure are very sensitive (o damage
by static electnclty They may or may not continue to function if sub-
jected to an electro static dlscharge Their reliability will, however, be
impaired |

1. Ground the work area and yourself to prevent electrostatic damage to the microcircuits.

l

Turn the test set OFF.

i
Disconect the power cord. | |

!

Remove the top cover.
Reverse the following procedures to install parts.

All 3.5mm and 2.4mm connections are torqued to 10 in.-ib.

N o o o» ® N

Exercise caution when handling semi-rigid coax cables. They are easily bent.

5-5
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~ Tools_

HP Part Numbor

~ anti-static mat
- wrist strap

' 2 bdint"po‘zidriv

1 point pozudnv

'~ 5/16/inch torque wrench, .~

10 in.-Ib

~—

cliplead
9/16 inch nut driver

12 inch torque wrench,

25 in.-Ib by B
3.5 mm connector gage
connector cleaning kit .

‘ 1009 20 watt-resistor

1inch torque wrench,
72 in. -lb

"~ all components. -

all components

| allcomponents

(VR

~ all components

all components . -
capacitors )
connector repair -
connactor re’da/ir

o

connector' repaer

connector repanr .
capacitor removal

coupler removal ]

1‘ [

B 3710-0900

87100899

g ’3710-1655

h
K

9aoa~0797
| 9300-1257

| any 'supplier

8720-0008

. 871 0-1 581
1 250—1 862

92193z !
0819-0019

[

MTB 100 72ibinE!

Order from Mountz Company, 1080 North 11th Street San Juse CA 95112

A7
Bias Tee ~.

A14
. Frequency

Converter

” A6
Directional —
Coupler

Connector

Figure 5-4. | Génera! Test Set Cdmponént Location Diagram (Top View)
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A21

Switch/Doubler

A15
Swatch/!Doubier
Interface (

A2

Regulator
Board '

A9

Bias Tee
C1-4
Filter
Capacitors

A8 .
Directional
Coupler -
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UnSoloer the wire connected to the bias tee S ‘. e "_ S |
R 2 _ Loosen the nuts:(2) on both sides of the bias tee. SRR EEACA R, ‘ o
STULIE 3 Dtsconnect the two semr-ngrd cables from the bies tee and remove the tee from the test set ot

!

(2)cOUPI.En o S LIS
| 1. Hemove the wWo semr-rrgrd ca.bles attached to the coupler. .
y 2. rRemove the coupler support bracket. ) - )
3. Carefully Ioosen the nut co*tnectrng 'the coupier to the' front panel with the 5/16 inch torque
wrench. ,
4. Ftemove the coupler away from the front pane! and Ilft it out of the test set. "
(3) SWITCH/SPLITTER

1. Remove the five semi-rigid cables and the three flexible cables from the switch/splitter with the
1.~ 5/16 inch wrench. (Reposition any other cables as required to ease removal.)
. 2. Remove the four screws which attach the switch/splitter mounting bracket to the top deck.
| {3, Remove the switch/splitter and bracket from the test set.
’ 4 Remove the bracket from the swrtch/splttter before sending the swutch/splrtter to HP for repair.

' ot

' /! (4) FREQUENCY CONVERTER

The frequency converter consists of a VTO (voltage-tuned oscillator) assembly and four‘samplers.

T | - ATTENTION
' T - - Static Sensitive
| Handie On
Static Safe
Stations
The assemblies handled in this procedure are very sensitive to damage
by static electricity. They may or may not continue to function if sub-
jected to an electro stetic discharge. Their reliability will, however, be
‘ |mpetred | ;
)
1. Remove the four semr-rrgrd cables from the four samplers.

e . 2. Remove the in-line attenuators from the samplers.
' 3 Remove the six flexible cables from the frequency converter by gently pulltng on the gold oonnector

b : I Y . 4'v‘)
g . o . ' .

HP 5516A Test Set : o | : S ) | _* Troubleshooting 5-7




& 'Unplug the rrbbon cable near the front panel R P
Unplug the four harnessed (multr-colored) wire: and socket assemblees o ' ; s
. Remove the four frequency converter rnounting plate screws ‘andthe frequency converter bracket‘ L
V screw that fastenr the frequency converter to the chassus Lift the frequency converter out of the L 5
w0 test set.
7 "Remove the frequency converter bracket by removmg the two (2) pozldnv screws before sending
N the frequency converter m for repaur | =

6

!

(5 REGULATOR BOARD ASSEMBLY

Uraplug the transformer soeket from the regulator board

.- Remove the three mounting screws fron: the top edge of the regulator board.

Remove the reguiator board. (It may be necessary to partially back out one of the transformer
mounting screws for clearance. )

W=

\},

(6) FII.TER CAPACITORS

1

1. Setthe test set nghtsrde up and pull the metal and plastic cover off the capacitors.

2. Turn the test set upside down and remove the bottom cover.

3 Dnscharge each capacitor by attaching one end of an insulated clip lead to the chassis of the
instrument and the other end of the clip lead to the 100£2 20 watt resistor. Use this resistor to
dlscharge each capacitor terminal (large pozidriv screw on the bottom side of test set). Each
capacitor has two (2) terminals. Discharge every capacitor termrnal If will take appr= xumately Six

' seconds per capacitor to discharge.
4. Toremove a capacitor, remove the cor respondmg pair of screws and pull the capacitor out of the
‘ test set. r

5-8 Troubleshooting . - | ! HP 8516A Test Set
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3.5 mm IF INPUT CONNIOTOI HIPAIII

.'\ (l.
| \

' Ref er to Flgure 5-5 and the tollowrng text to reparr 3 5 mm connectors

Dlnsso ,-oly : R AR e a
- . » ot ‘»“ l"' JRERE ' b LI .

b SR - . o . BAKMERD " PIN AND BEAD o cmnmsc‘
, - " CONNECTOR ‘ . ‘assgna_y R CMC‘TG?

' '9/16"’ RN ¢ mmj : | WNRENCH
- | . ‘ ‘ 3 m N : FLHT, I
g ¥ , : | | L

)

Figure 545. E-xplodcd Diagram of 43.5 mm Connector

.. Remove any attached cables from the connector to be replaced. -
Use a 1/2 inch wrench to loosen the gold nose connector. Remove the pin and bead assembly
from the connector. If only the pin and bead assembly needs to be replaced, continue with step 6.

. From the inside of the test set, use the 9/16 inch nut driver to loosen the 9/16 inch nut and remove
the rest of the connector .

- 4. Use the part numbers grven in the replaceable parts section of this manual

W =

v
. l

Assembly

5. Assembie the bulkhead connector, lock washer and nut Tlghten the nut using the 9/16 inch nut
driver (=45 in.-Ib).

- 6. Clean the pin and bead assembly (usnng the procedures described in the Microwave Connector
- Care Manual, provided with your HP 8510B manual'set). Insert the pin and bead assembly into the
* gold nose connector. Attach this assembly to the bulkhead connector. Torque the bulkhead con-
nector to 25 in.-Ib. (HP part number 8710-1581 is a 25 in.-Ib wrench.)
Clean the mating surfaces with liquid freon or aicohol and lint-free swabs. ,
Check the pin depth of rhe gold nose connector. The pin depth specificationis 0. 0000to + 0 0039 inch.

® N

NOTE: If the pin depth is not wnthm specuflcatlon do not shim. Instead, install another pin and bead
~ assembly.

9. Reconnectthe cables disconn‘ected instep 1.

. N ' . ; ‘
. . . A
. . ; )
' , .
: f o . . N : , )
. ! P A s ’ | . ) . o
' ' : : ! s S
! ) : . ' .
' . N . Y
' ) o . '

i '

1

.
i
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Remove the seml-rigud cable connecting the doubler tb the swltch/sphtter Remuve the three
flexible coax cables attached to the switch splitter. . i o
Unplug the four cables connected to the board and move them out of the way

Remove the two screws securrng the board to the test sets top deck o ‘\ "
PU" the board straight’ up and remove it from the test set. o il

Ty
o

) ) A V '..f. I

)
o

| Unplug all cables attached to the doubler interface board
" Remove all of the semr-ngld cables attacned to. the SWITCH/SPLITTER DOUBLER and BIAS Tee

(Dl‘l Pon 1) . '.'=‘l
Remove the seven screws _securing the top deck to the main deck of the test set.
Tilt the top deck assembly out of the test set Be careful not to crimp the wire attached to the BIAS

Y]
.t

- Tee.
5. Remove the four screws that attach the doubler to the top deck.
6. 'Lift the doubler out of the top dek and the test set. . |
. \\ l . \’ '
(10) 2.4 mm TEST Pom‘ counscron T e |
1. Remove the. COUPLER \2) ., - :
2. Carefully locsen the nut on the front of the test set wrth the 1 mch torque wrench i Remove the nut
.- and washer. , e |
3. Remove the test port connector from the test set S : ' '
4. Regage the test port connector assembly after replacement The specrftcatron is — 0001 to
—.0007 inch recession: if the connector is not w:thm specmcatlon do not reparr lnstead rnstall
! another connector assembly . o ¢ , |
. g N _ ‘: ! //( v '“. o
. : . ‘ {/5’ o
o | ' i ! ; ' //I H’/.' RV |
' ,"/j. ! “ y | ";’l:f*‘ '
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, o Unratioed Power Test .
s . Thisproced:i: allows youto check the output power level of each test set sampler/mixer assembly and
.o itsassociated IF ampiiﬁerﬂaioney]’he normal power level display, S11 for example, is a ratio (in this case,
‘1 .y, bi/al).The network analyzqr'autqmatically powers and phase-locks a predefined port or ports to make
: ' the measuremarit selacted.” - S o .
IR Ty g |

'Ratioed measurements provide useful data but they can mask certain malfunctions. Assume, for exam-

ple, the task is to measure 51 S-parameter ai a specific power level. If the test set has a 20 dB power
T hole due to a -gaUIty_RF input connector, that deficiency would be invisible (ratioed out) in a ratioed
/{;{4\ N i measurement. But the data would be incorrect; it would not have been taken at the specified power
P T level, R FEE - - ' S

\ )
v
Vi

“i Similarly, troubleshooting system faults in a ratioed measurement mode can be deceptive. The solution
~..is to check each chznnel singly, to check the power in an unratioed mode. To do so requires specifying
 iwhich port to drive power to and whizh channel to achieve phase lock with. The following proceriures

- include steps to reﬁ;ef&n’e parameters as required. | |

-, The HP 8516A Test Set is unique among test sets produced by Hewlett-Packard, in that as part of the

B "f'i";‘a"{ﬁesigrii criteria, Port 1 and Port 2 wera not phase balanced. Because of this, variations will occur when
-, examining the output of the individual samplers or when comparing the S-Parameters. Additionally, the

| ~ 1i. HP 8516A option 003, High Forward Dynamic Range Configuration, has the Port 2 coupier raversed to

L i optimize dynamic range in the forward direction. Because the b2 sampler is connected to the coupler

., . through path instead of the coupled arm there is less isolation between the b2 sampler and Port 2 and

! am - the powerlevel will be higher than b1. As a result, ‘sampler bounce”’, appearing as an occasional spur
” . 'related to.the VTO frequency can be worse in this *‘asymmetrical’’ test set than the standard sym-
ST etrical test set. g | |

L

LT

;" Figures 5-6, 5-8 and 5-9 show which assemblies are parts of the signal path of each channel. Realizing
. that sorire assemblies are' common 1o two, or all four, channels is a powerful troubleshooting tool.
Figure %7, following these procedures, shows typical traces.

L / )
\\‘ - . ‘l R . { 1
Y w Co
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. \
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A
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T e ey ».. Figure 5-6. Simﬁiﬁﬁed Signal Path of Unratioed Power Test
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g Press [ansET] s"nMULUS [MENU] on the HP851C)2 to presat the HP 8510 and access the -

2 To check all of the samplers in an S-parameter test set ﬁrst redefine the a2 and b2 phase lock and :

STIMULUS menu. | - , o |
HP 8340/41 systems press [STEP] on the HP 85101 to put the source m step mode

drrve paths

R SN
," ("‘ B /

Press PARAMETER [MENU] [User 3 a2] [REDEFINE PARAMETER] [DRIVE] [Port 2] [PHASE |
LOCK] [a2] [REDEFINE DONE] to redefine az. |

Press [User 2 b2) [REDEFINE PARAMETER] [DRIVE] [Port 2] [PHASE LOCK] [a2] [REDEFINE

.+ DONE]to redefine b2.

3 Connect an open (or short) to port 1 and port 2. | B
| 4 | Press [User 1 a1] [User 2 b2), [User 3 a2], and [User 4 b1] to check tha samplers mdlcated the -

5-12

RF signal paths are shown in Figure 5 8. Ezch trace should typically be look Ilke the exanvples ml-; |
Figure. 5 7 within +5dB L

b1 THBU‘TEST

5. Connect a thru (two RF cables) from port 1 to port 2.

6. Press PARAMETER [MENU] [USER 4 b1] [REDEFINE PARAMETER] [DRIVE] [PORT 2] [PHA-
SELOCK] [a2] [REDEFINE DONE] to observe the b1 power Ievel trace through the path indicated
by Figure 5-8. ) . | ‘ .

b2 THRU TEST

7. Press PARAMETER [MENU] [USER 2 b2] [REDEFINE PARAMETER] [DRIVE] [PORT 1]
[PHASELOCK] [a1] [REDEFINE DONE] to observe the b2 power level trace through the path
indicated by Flgure 5-8. , ,

Make sure that you redefme the parameters back to the orlgmal conditions for a1 b1, a2 b2.

NOTE: It one or more channels look abnormal refer to the procedure tutled If Any User Channels Look
Bad at the end of this sectron . - C
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START o.uﬁnnn GHz : , v o ‘ : START  3.043000000 GH: !
‘ STOP - 40.000000000 GH:z ) . ) - STOP  +72.000000000 Grix
U _ | a1;' ' _ - | a2
u-.;a ' log MAG v l . Users lag MAG »
" REF -38.0 dB . ) REF -30.0 dB .
}l 10.8 4/ , , ' : ' 10.0 ’dﬂv/
- H | F
VALLE NI REFERENCE VALLE ‘ \
\ ' . -30.0/dB |
[ ~ M\M,\q ‘ | Ve mama® S S V\‘m\
1 ' ; ‘ - M‘ﬁ' _ ' | 1« ;
START ..O‘Sl..l..o O-Oll o, ‘ ' . START @.045000000 OHz
STOP 49.3000000800 GH2 . h . ) STC 49.000000000 OM:z
Standard b2 Thru = . Standard b1 Thru
Usar2 log MAG ‘
REF ~3¢.0 dB
. 12.0 dB/
E ' . bp
1 g 4 , . .
» [REFERENCE VALLUE
-30.0| dB 1.
/ , :
MWW AAN M L .
: ' ‘ N, : E
14 . o ‘ \’\‘T .
; o , . ‘ o - START o.uéuoooo OHz
] L o cl } sSTOP 49.000000000 GHz
) i ; , : L
- Standard b2 Redection
S . * Figure 5-7a. Typical Test Set Unratioed Power Test Traces ,
" HP 8516A Test Set S o : .~ Troubleshooting \  5-13
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' , \ LI \ ) . ‘ - L . \ ' :" J\' '7; A’\ '
Bl . UsiLFe legmas ot o L User2 log MAG ' ’ o EURE
T . ' REF. -30.0 o) ) S o o ¢ REF ~30.0 a8 . . - : ‘ d '

‘ a S e ees Lo ) L 10.9 4B/ - ,‘ \
\ ‘: . w . ’ . : ' . :\ll ‘.“,\\ \ ‘I] hp ‘\.V ) X ' : \\: ‘.' ' o ' ‘
. . N i\ \ |y AN Ca o R
REFERENCE VAL ) b VL REFERENCE VALUE . i
" » -30.0; dB \“l - ~30.0 4B | ..
ak b ’
' . a‘;\ ! bR
' AL ‘
“‘4 ’ | l“\ " /“\_;‘ S P - VS x/’ﬁ_:;.‘\ N
\ ) ,'n‘ o \ - , "\,A/\\ 3
\ B . ’
i \‘-\'\\ 1] \
\ I \ . ) '
' START 0,045000600‘ .G-Oz START 0.045000002 GHz
STOP 40.000000000 OH:z STOP 40, 200000000 GHz
~ Option (003) b1 Thru Option (003) b2 Refiection
. ( .
/ . - Userz . log MAG :
Lo . REF -30.2 4B g p
v : 10.9 dB/ ~ ;
. ‘ _ .
. 3 3
| ) g
\ . REFERENCE VALLE '
-~-30.0| dB
| 1o ,_
;L
."
- K i
.‘_v\ } .
|
y 1
.
. !
' START  0.045200000 GHz
! SToP 40.020000008 GMz
: B ‘ Option (003) b2 Thru .
[ : : .
| : e
§
)
| l s ‘,\ ) FI,
han ! ‘ EE N AN
' ;- Sk e
" Figure 5-7b. Typical Test Set Unratioed Power Test Traces Option 003
~.5-14 - Troubleshooting ) ' HP 8516A Test Set .
‘ ' ' ' ‘ . " ' # . o ‘
‘ 1‘.‘ e \.‘!‘. Y, ’.’ "I“ | ) } ,
) ,

‘
.
o
\\
By
-
1
‘
]
H
.
.




SWITCH/

J sPUTTER

BIAS TEE

COUPLER

PORT 1

l - | al |

BUS TEE

COUPLER | | x

QAN

G AAA

IN

1
VTO SENSE
PRETUNE

TUNE
RF

.- at

\. 1 WoJREW ] /.
T P e
, l ‘ 0 SPLUITTER ¥
A B BAS TEE BUS TLE
‘ [ S

- PORT 1/~ PORT 2 L
o D OPEN OR SHORT OPEN OR SHORT D
| ‘ N . b1 Reflection b2 Reflection
- . F’ig:jre_ 5-8a. User Signal Paths in Test Sets \
. HP 8516A Test Set \

)

Troubleshooting




SENSE

BAS 1
b

V1O
PRETUNE.

at

vco

- RF

N

BUS 1

bt
at

DOUBLER . 1t "

FWD

BAS. TEE

COUPLER

PORT 1

B1 Thru

Ew

PR

vco

3

RF N

s - 2

b2

DOUBLER .

REW.

"SWITCH/

AA

SPLITTER

BIAS TEE

BWS TEE

®

COUPLER

%S
™

. w™
QA

COUPLER

PORT 2 PORT 1

W [

Y swiTcH/
SPLITTER

B2 Thru

BAS TEE

COUPLER

PORT 2

]

Figure 5-8b.. Use} Signal Paths in Test Sets

HP 8516A Test Set




. TR " s oy
) [EARR ! i P
st o - T .
i T . Ly
b ”»)' ) ) ' ' T
N . : J 1
. 3 g L )
I ' "_
: , ;i 3
" . B
1 + ‘
I Ve
B o n )
/ i . K )
! o :
Lo \ ) .
' )
2 ) oyt !
5 } R g Y
1o
T
r‘ '\-

BIAS TEE

COUPLER

bt Thru

| swiTch/
SPLITTER

BiAS TEE

COUPLER

SWITCH /.

b2 Thru

- BlAS 1
bt
at

VTO SENSE

OPEN OR SHORT D

b2 Reflection

HP 8516A Test Set

Figure 5-8c. User Signal Paths in Test Setq Option 003

Trohbleshwﬁng

- 5-17

N



'
Gy

Ly

probiem s in the HP 851028 IF/detector R L | SRR ) 1
Equipmnnt S e j R AP R _f' RN l‘
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Figure 5-9. HP 85102 Sianal Path with Service Adapter h )
‘Service Adapter Procedure . S | G g \ |
1. Connect the HP 85102B service adapter to the HP 85102B rear pane! 20 MHz OUT" copnector 3
and the “J2 IF-DISPLAY INTERCONNECT" connecior. |
2. Press [PRESET] [MARKER] STIMULUS [MENU] [STEP]. PARAMETER [MENU] and each User
softkey to observe the unratioed power level of the User1 through User4 channels. The traces °
should be fiat lines, quite close to each other, as indicated by the marker value (typically about
‘—28+5dB) | o | L
518 Troubleshooting | SR o . HPB8516A Test Set
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: SOURCE TESTS and SERV’ICE PROGRAM sectlons of the Servrce Manual to continug trou-

bleshootmg the problem

“I

' A
. .‘C’-\ g

- lrf all four User channels Iook bad (wrth the serwce edapter) suspect the 20 MHz slgnal from the AGH o

‘clock board assembly Re*er’ to the paragraph tltled HP85102 IF/Detector Tests in the SERVICE

":'a,‘, PROGRAM saction to verrfy the( 20 MHz output - PR
If one or rr.ore (bbt not ell);;- channels iook bad,,,troubleshoot the HP 85102 by refering

to the

SERVICE PROGRAM and BLOCK DIAGRAMS sectlons of the servuce manual Then recheck the

unratloed channel power Ievels B T

. . N
i s PRI

al, b1, a1 or a2 rs faulty. Refer to the Overall System\ Block dragram tocated m the
DIAGRAMS seet-on of the Servrce Manual \ g .

1:' !
R ?‘
/

L " Multlple channet probtems rnducate the

P

Block Dlagram in the BLOCK DIAGRAMS sectlon of the Servrce Mahua|

“" i .
Yooon

Stngle channel problems suggest the IF Mnxer board correspondmg to the User functlon (channel |

BLOCK

roblem |s most hkely in the crrcurtry after the IF erer i
boards (for example the IF amplrflers or synchronous detectcrs) Refer to the HP 851 QQA Overall

Determrne whether the fallure is in the. reference path or the test path ', ?i}-., : "

e
r ‘,

Test the suspect board(s) usmg the procedures provrded iy the SFRVIPE .PROGRAM sectlon

Check the IF Amphfrérs and Synchronous Detectors by swappmg the reference and test board |

" ‘ ] TL /
assemblres since the are ndentncal) and seem rf the roble'n moves Yo
b i '/!, AR )
t K : , ‘r, o - ’, ;. y .“.‘ )- 4“ ,) . ',‘,
I ’t' o N " . N
‘. D N i i :/
‘. ‘ n . “',\
0y o 1
i { / PN
’.\ ' V) ) )
) . : . :
. ) .
) . / y o by )
y [ ; Py ¥
i i" I Y
o Looh '
i v Lo '-
o R W )
FRTIRE B )
. v'».t J ‘ l‘
Ly )
- N
R , / ) ) / :
3 - : / B O \ '
p) "/' ’ S i "
/ A ' ol
S N ' i
’ /o 1y !
VAR o S kR “,
” / /"’ f . ] i \"‘y) . : ]
S / S . /l‘ o, W Vv !
/, . K i R v | i / '
L il ' o ' 4l . '
, /";v “/ / /"I' o i '// ,‘l’):‘ ,( ’:(" . / ; ;/'
Co g / I3 . Vo ;
' ! Sy Vol g Vo ! i
" Fan R ot N, ) R N ' A -
N A O A0 AR N ) ’
’ AR B oA VAR
/ vy AT N SRRV ,
oo oy ( AR 5/’ P ‘
. . % il ’ ‘ir‘ ; / //;/ . A {(Il 1) N !
"-" S ', ,"’;l", ; J P }‘/,' / / 1 . l"./ ! A r
S : re ; BT / 'E \/ ) Vo Y ‘o
. ,,‘, ‘,‘.,' N ; /[:; ’/ . /}' . [ ll‘\'
Sy ’,r o a ‘.)‘_n O TR v b
o s S Neth oot v N ' . ‘
G/ A A : . -
W ./ IO EEN . . P
S » AR A B Y | ,
rey / R oAl 2 ,
. U{’Z’ ’ 7 7R / KT A
r/\' ) KA ,.,, / -’l ‘} , ) \
/o Vb ! S
L ;,',/’ v/ p S" i preeod
s oty S ! )
. o ( ,/ ? ) / b .
b » ) I
!

‘Troutrleshooﬁng |

" 5-19/5-20




- Thss sectlon contauns mformatlon for ordenng parts Exchange Assemblies Avarlable descrlbes how
- to order assemblles which are available on an exchange basis Table 6-1is a list of manufacturers (by i
code number) and reference desngnatlons 4 | |

'

mrnobucﬂou T LU

[

tThe items below aie reptaceable on a rebuult exchange basus ata cost saving. They are not fleld-

-repairatle. Defective assemblias must be returned for credit to realize the cost savings. Thus, assem- i
_ blies required for spare parts stock should be ordered bv the new assembly part number whnch is

mcluded in the replaceable parts list of this sectuon oee the parts list for the orderable part numbers |

}

& A2 IF multlplexer board asse"nbly, Option 004 I - b ‘(z
® A3  VTO summing amplifier board assembly ‘ B
® A4 HPIB board assembly
® A5 ]attenuator/swutch drwer assembly N o N
® A7 biastee, Port1 o | - - R
® A9 bias tee, Port 2 I ‘
e Al4 frequency converer assembly

- ® A15 doubler interface board assembly , |

® A18 switch/splitter =~ | R y o

® A21 switch doubier o

»

“A22 regulator board assembly -

nEPLAcEAELE PARTS LISTS

The replaceable par ts lists consist of figures with lllustratrons Use the illustrations to |dent|fy the part

‘to be ordered. Each figure is arranged in alphanumerical order by reference designator. The reference

designator keys the part listed to the illustration. The first part number listed is a Hewlett-Pacikard part
number and may differ from the manufacturer’s part number. The check digit serves as an error check
of the part number and should be used when ordering a part. Quantity refers to the total number cf
that part in the instrument. The description is a brief written description cf the part and may be used
for. ordenng purposes. Manufacturers code is a five-digit number assigned to each manufacturer

(icientified in Table 6-1). The manufacturer part number may or may not be the same as the HP part

number.

0t
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Table 6-1.. Manufacturef Codes and Ii’éference Designationa PR | i ,‘

A

S
s ) 4{(/”
§id { BT 7 4 V(‘I
i L // .

Code

: i VAR 5 N
; . ; / . ,"{ ’°> f]l
! Manufacturer codo_s - [ ke :
i X ; , ) ‘ " K f
'- Manufacturer . . ‘ !
‘ . - Manufacturer Name

i
. " Address"

. 00000

yb

any satisfactory supplier -

Tnmow >

LR

fan

capacitor

miscellaneous electrucal part
fuse

filter

g*i*w%L

resistor
transformer
cable, wire -
socket

\\

More comprehensuve tables of manufacturer codes reference deS|gnators and abbreviations are behind the REPLACE-
ABLE PARTS tab of the HP 8510B Service Manual. )
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HP 8516A Te.,t Sml
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Co Replaceable Parts

! 00853 Sangamo Elec Co, S Carolina Div " Pickens, SC 29671
| - 24546 Corning Glass Works (Bradford) * Bradford, PA 16701
28480 ‘Hewlett-Packard Co Corporate HQ Palo Alto, CA 94304
56289 Sprague Electric Company North Adams, MA 01 247
~ Reference Designations ;
ffn assembly electrical connector jack
; attenuator miscellaneous part |
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“a

/| Reference |- R Mfr | B Aok
H F | X Description Mer Part Number
|Degignation| ' ! _ escrip Code ‘ o ,
/ v Co S L : ; :
i ] 17" | MAJOR ASSEMBLIES LIST -’ . ,
At 3| 1 | BOARD ASSEMBLY, FRONT PANEL (NEW) 28480 | 08513-60005
A2’ 2| 1 | BDASSY, USED FOR OPT 001 ONLY 26480 | 08513-80004
A2 0| 1 | BDASSY,USED FOR OPT 001 ONLY 28480 | 08513-89004
A3 6| 1 | BDASSY, VTO SUMMING AMPLIFIER (NEW) 28480 | 08513-60008
A3 ‘ _ 4| 1 | BDASSY, VTO SUMMING AMPLIFIER (REBUILT) | 28480 | 08513-68008
. > . o ; . ‘ ,‘t‘,‘:‘,“:lk . ‘, .
A4 1 08516-80020 .| 4 [ 1 " BOAAD ASSEMBLY, HP IB (NEW) 28480 | 08516-60029
As 08516-69029 2| 1 | BOARD ASSEMBLY, HP 1B (REBUILT) 28480 | '08516-69029
’ : Co N A . ' .
AS 08513-60011 1| 1. |.BDASSY, ATTEN/SWITCH DRIVER (NEW) 20480 | 08513-60011
A5 0851369011 . |8 | 1 | BDASSY, ATTEN/SWITCH DRIVER (REBUILT) 28480 | 0851389011 Vo
A6 0955-0422 5] 2 | DIRECTIONAL COUPLER 40GHZ 24MM, PORT1 | 28480 | 0955-0422 o
A7 5086-7484 5! 2 | BIASTEE, PORT 1 (NEW) 28480 | 5086-7484
A7 5065-6484 3 BIAS TEE, PORT 1 (REBUILT) 28480 | 5086-6484 ‘ -«
‘A8 0955-0422 5 DIRECTIONAL COUPLER 40GHZ 2.4MM, PORT 2 | ‘28480 | 0955-0422
A9 '5086-7484 5 " BIAS TEE, PORT 2 (NEW) 28480 | 5086-7484
A9 5086-6484 3 BIAS TEE, PORT 2 (REBUILT) 28480 | 5086-6484
A10 ‘ NOT ASSIGNED
A1 NOT ASSIGNED
A12 NOT ASSIGNED
A13 NOT ASSIGNED
A14 5086-7480 0| 1 | FREQ CONV.(SAMPLERS & VTO ) (NEW) 28480 | 5086-7480
A4 5086-6480 8| 1 | FREQ.CONV.(SAMPLERS & VTO ) (REBUILT) 28480 | 5086-6480
A15 08516-60013 6| 1 | BOARDASSEY, DOUBLER INTERFACE (NEW) 28480 | 08516-60013
A15 08516-69013 4| 1 | BOARD ASSEY, DOUBLER INTERFACE
(REBUILT) ' 28480 | 08516-69013
A16 NOT ASSIGNED “
A17 | NOT ASSIGNED
AYB 5086-7478 7| 1 | SWITCH/SPLITTER (NEW) 28480 | 5086-7478
A8 5086-6478 §| 1 | SWITCH/SPLITTER (REBUILT) 28480 | 5086-6478 -
A20 08513-60006 4| 1 | BOARD ASSEY, HPIB INTERCONNECT (NEW) 28480 " | 08513-60006
A21 5086-7472 11 1 | ASSEMBLY, SWITCH DOUBLER (NEW) 28480 | 5086-7472
A21 5086-6472 9| 1 | ASSEMBLY, SWITCH DOUBLER (REBUILT) 28480 | 5086-6472
A22 08516-60002- 3| 1 | BOARDASSEMBLY, REGULATOR (NEW) 28480 | 08516-80002
A22 08516-69002 1| 1 | BOARDASSEMBLY, REGULATOR (REBUILT) 28480 | 08516-89002
AT 8490D #0086 3| 1 | 24MM6dB ATTENUATOR 28480 | 8490D #006
AT2 8490D #006 3| 1 | 24MM6dB ATTENUATOR 28480 | 8490D #006
AT3 3334002 3{ 1 | 2.4MM 13dB SHAPED ATTENUATOR 28480 | 33340D2Z
 AT4 3334uDZ 3| 1 | 2.4MM 13dB SHAPED ATTENUATOR 28480 | 33340D2
B1 08513-20031 1| 1 | FAN-TBAX 34-CFM 115V 50/60-HZ 1.5KVDIEL 28480 | 08513-20031
T 9100-4723 5| 1 | POWER TRANSFORMER 28480 | 5181-0124
J
S ‘ )
- Figure 6-1. Major Assemblies (2\ of 2)
HP 8516A Test Set Replaceable Parts

y




W36 W2

;i‘gure 6-2 .‘

Cable Assemblies (1 of2)

" HP'8516A Test Set

\
. )




" | Reference | WP Part (C| . D e e, - Mfr P
Designation| Number |D| Q%Y Description | Code Mir Part Number
'COAX CABLE ASSEMBLIES
W1-W12 THESE CABLES ARE USED FOR OPTION 001 ,
w13 08513-60133 8] 1 | CAAYA3ITO A4 28480 | 08513-80133
W14 08513-60134 9| 1 | CAAYAN2TOJ11A7 : 28480 | 08513-60134
W15 , THIS CABEL IS USED FOR OPTION 001 '
W16 08513-60136 1| 1 | CAAYA35ETOJ11AS o 28480 | 08513-60136
w17 R : THIS CABEL IS USED FOR OPTION 001 ,
w18 08313-60138 31 1 | CAAYA3J7TOJ11A6 28480 | 08513-60138
W19 _ THIS CABEL IS USED FOR OPTION 001
W20 08513-60140 5| 1 | CAAYA3J4TOA14S2 ~ 28480 | 08513-60140 -
w21 08513-60141 6| 1 | CAAYASJ2TOA18)4 28480 | 08513-80147 -
/ w22 08513-60142 7| 1 | CAAYAS5J1 TOA18J3 28480 | 08513-60142
o | wea 08513-60143 8| 1 | CAAYAS5J3TOA18J6 28480 | 08513-60143
) o w24 08513-60144 9| 1 | cAAYA12J3TOJU11AY 28480 | 08613-60144
. ' W25 08513-60145 0 1 | CAAYAI3J3TOJ11A4 28480 | 08513-60145
W26 08513-60146 1| 1 | CAAYA10J3TOJ11A2 28480 | 08513-60146
w27 08513-60147 2| 1 | CAAYA11J3TOJ11A3 28480 | 08513-60147
SEMI-RIGID COAX RF CABLES
w28 08516-20003 0| 1 | CARFJITOA22 28480 | 08516-20003
W29 . 08516-20006 3| 1 | CARFA22TOA18 28480 | 08£16-20006
: W30 08516-2000% 2| 1 | CARFA18TOA7 28480 | 08516-20005
W31 08516-20011 0| 1 | CARFA7TOAS 28480 | 08516-20011
wa2 THIS CABLE IS USED FOR OPT 003 TEST SETS ‘
, was 08516-20012 1| 1 | CARFABTOA9 28480 | 08516-20012
was 08516-20009 8| 1 | CARFAIBTOAI3 28480 | 08516-20009
W35 08516-20010 9| 1 | CARFA18TOA12 28480 | 08516-20010
W36 08516-20007 41 1 | CARFABTOA10 28480 | 08516-20007
wa? o THIS CABLE IS USED FOR OPT 003 TEST SETS ‘
wag 08516-20008 §| 1 | CARFA8TOAM | 28480 | 08516-20008
Wag 08516-20015 4| 1 | CARFA3TOA18 28480 | 08516-20015
' MISCELLANEOUS CABLE ASSEMBLIES
W40 108513-60013 3| 1 | CAASSYA1TOA19 28480 | 08513-60013
w4t 08513-60036 0{ 1 | CAASSYA4TOA20 28480 | 08513-50036
w42 08516-60007 8| 1 | CAASSYA21TOA22 28480 | 08516-60007
1 W43 08516-60006 711 | CAASSYA21 TOREAR PANEL 28480 | 08516-60006
/ C o waa 08516-60008 9| 1 | CAASSYA22TOAI1S 28480 | 08516-50008
: | was 08513-60014 4| 1 | CAASSYJ10TOJ11 (REAR PANEL) 28480 | 08513-60014
) ])
'; Figure 6-2. Cable Assemblies (2 of 2)
~ HP 8516A Test Set Replaceable Parts




90

(2 places)
64

'

*88 W59  E33  E37 D52 83 E38 E34 . 9189 |
"F1 o 48 (2 places) *F2 | |
50 o "B 50
- "Not visible
. i . . , ‘
Reference | HP Part C S Mfr ‘ 7
Ayl t Description Mfr Part Number
Designation | Number |D| QY | Pl Code |
FRONT ViEW ) \ |
DS1 1990-0858 6 1 LED-LAMP LUM-INT = 15UCD IF =25MA MAX v 28480 1990-0858
DE2 1990-0858 6 1 LED-LAMP LUM-INT = 15UCD IF=25MA MAX 28480 1990-0858
Ecu,E34 2110-0565 2 1 FUSEHOLDER - ' 28480 2110-0797
E37 2110-0565 9 1 FUSEHOLDER CAP 12A MAX FOR UL , 28480 | 2110-0565
E38 2110-0565 9 1 FUSEHOLDER CAP 12A MAX FOR UL 28480 | 2110-0565
F1 2110-0012 1 1 FUSE .5A 250V NTD 1.25X.25 UL . 28480 2110-0012 '
F2 2110-0012 1 1 FUSE .5A 250V NTD 1.25%.25 UL, 28480 2110-0012 '
J13 08516-60005 6 1 CONNECTOR ASSY, 2.4MM TEST PORT 28480 08518-60005
J14 08516-60005 |6 1 CONNECTOR ASSY, 2.4MM TEST PORT 28480 08516-60005
W59 85102-60226 5 1 CABLE ASSY LINE SWITCH 28480 85102-60226
43 85102-20054 3] 1 'FRONT BEZEL ' 28480 85102-20054
48 . - 1450-0615 9 2 RETAINER LED 0.75 IN LG; 0.38 IN 28480 1450-0615
50 2110-0569 3 2 FUSEHOLDER-COMPONENT NUT; THREAD - 28480 2110-0569
63 5021-3427 2 2 WSHR-TS PORT CONN 28480 5021-3427
64 5021-3428 3 2 - | NUT FLANGE TS PORT CONN 28480 5021-3428
85 08340-40002 g '2 MOUNT LED 28480 08340-40002
75 08516-00001 6 1 FRONT PANEL 28480 08516-00001
76 08616-00002 7 1 SUB PANEL 28480 08516-00002 _
88 5061-9457 4 1 COVER ASSY SIDE 28480 5061-9457
89 5061-9499 4 2 HANDLE ASSY FRONT 28480 5061-9499
90 08513-00033 1 1 TEST SET COVER TOP , 28480 08513-00033
91 08513-00034 2 1 COVER SIDE PERF 28480 08513-00034 .
Figure. 6-3. Front View :
68
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50" - 65 48

 HP 8516A Test Set

£33 E34 50" 66
*Not visible
Reference | HPPart |C - Mfr :
. . t Description Mfr Part Number
Destignation | Number |D Q Y P Code
FRONT INTERNAL

Al 08513-60005 41 1 BOARD ASSEMBLY, FRONT PANEI_. 28480 08613-60005

A6 0955-0422 -5 1 DIRECTIONAL COUPLER 40GHz 2.4MM PORT 1 28480 0855-0422

A8 0955-0422 5 1 DIRECTIONAL COUFLER 40GHz 2.4MM PORT 2 28480 0955-0422 s )

E33 08513-80028 2 2 FUSEHOLDER 28480 08513-80028 - ’
E34 08513-80028 2 : FUSEHOLDER 28480 08513-80028
“Jd13 08516-60005 6 ‘ 2 CONNECTOR ASSY, 2.4MM TEST PORT 28480 08516-60005

J14 08516-60005 | & CONNECTOR ASSY, 2.4MM TEST PORT 28480 08516-80005

W40 08513-60013 3 1 CA ASSY A1 TO A19 28480 08513-60013

.48 1450-0815 9 2 RETAINER LED 0.75 IN LG; 0.38IN 28480 1450-0615

50 2110-0569 3 2 FUSEHOLDER COMPONENY NUT; THREAD 28480 2110-0569

65 08340-40002 -9A 2 MOUNT LED 28480 08340-40002

66 08516-00010 6 v2’ ' COUPLER CLAMP 28480 08516-00010

67 08516-00009 5 2 CQUPLER SUPPORT 28480 - 08516-00009

76 08518-00002 7 1 SUB PANEL 28480 08516-00002

.Figure. 6-4. Front Internal
‘Replaceable Parts 6-9




10, 12,21
- *59,"93 :
- (4 places) Part of 10 J1
-(See Figure 6, #2) 17 W43 16 . B1 (Part of W45) (Part of W45)
y 49 .
61 4, "96
(6 places)
(See Figure 6, #4)
’50 ) R VA TN A2081
(Part of A20)
1
FL1 "F3 J6 *E10, "60 J8 2,"3,6 J12 86
*51 E24, *52, *E25 *51 *7,"14  (Partof A20) (2 places)
"59 (See Figure 6, #1) *59 13, 36 :
"Not visible (See Figure 6, #3)
Reference | HP Part |C| _— Mfr :
: : ty’ Description Mfr Part Number
Designation | Number |D Qty P Code
REAR EXTERNAL ‘
Bt 08513-20031 1 1 FAN-TBAX 34-CFM 115V 50/60-HZ 1.5KVDIEL 28480 08513-20031
E10 08513-20016 | 2 1 GOLD NOSE CONNECTOR 28480 08513-20016
E24 5061-5394 0 1 PIN AND BEAD ASSEMBLY 28480 5061-5394
E25 08513-20017 3 1 BULKHEAD CONNECTOR 28480 08513-20017
F3 : 2110-0002 9 1 FUSE 2.0A 250V NTD 1.25X.25 UL 28480 2110-0002
FL1 9135-0217 7 1 LINE MODULE-FILTERED 28480 9135-0217
J6 1250-0083 1 2 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480 1250-0083
J8 1250-0083 1 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480 1250-0083
J10 1251-2197 4 1 CONNECTOR R&P 24F 28480 1251-2197
J11 - 1251-2204 4 1 CONNECTOR R&P 24M 28480 1251-2204
1 0380-0643 3 2 'STANDOFF-HEX .255-IN-LG 6-32 THD . 00000 ORCZR BY DESCRIPTION
2 0400-0002 2 4 GROMMET-RND ,188-IN-ID .312-IN-GRV-OD 28480 . 0400-0002
3 0680-0926 0 4 THREADED INSERT-STDF 6-32 .188-IN-LG SST 28480 0590-0926
4 - 1251-7812 0 6 . CONNECTOR JACKSCREW 28480 - 1251-7812
6 2360-0123 4 4 SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZI 00000 ORDER BY DUSCRIPTION
7 2420-0001 5 4 | NUT-HEX-W/LKWR 6-32-THD 109-IN-THK 00000 ORDER BY DESZRIPTION
10 2510-0270 1 4 SCREW-MACH 8-32 3.25-IN-L.G PAN-HD-POZI 00000 ORDER BY DESCRIPTIO
12 3050-0139 . 6 12 WASHER-FL MTLC NO.8 .172-IN-ID 25480 3050-0139 ‘
13 3050-0152 3 4 WASHER-SHLDR NO.8 .172-IN-ID .438-IN-OD 28480 3050-0152
14 3050-0227 3 4 - WASHER-FL MTLC NO.6 .149-IN-ID 28480 . 3050-0227
16 3150-0309’ 5 1 FINGER GUARD 28480 '3160-0309
17 08516-00003 8 1 REAR PANEL . 28480 08516-00003 ‘
21 2190-0017 4 4 WASHER-LK INTL NO. 10 .195-IN-ID 28480 ORDER BY DESCRIPTION
36 08513-00002 4 1 | TRANSFORMER BRACKET 28480 08613-00002
49 5021-0906 6 (. 14 TEFLON CABLE SLEEVE 28480 5021-0906 °
50 £001-3907 1 2 LINE MODULE RETAINER CLIPS 28480 5001-3907
51 2190-0016 3 2 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 . 2190-0016
52 2190-0104 0 5 WASHER-LK INTL T 7/16 IN .439-IN-ID 28480 21%0-0104
59 2950-0001 8 2 NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
60 2950-0132 6 5 NUT-HEX-DBL-CHAM 7/16-28-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
61 7121-2380 8 1 LABE!.-SERIAL NUMBER 28480 7120-2380
86 5040-7221 2 2 'FOOT-REAR 28480 5040-7221
93 0380-0010 8 4 SPACER-RND .625-IN-LG ,18-IN-ID 28480 0380-0010
96 £590-0663 2 6 NUT-HEX 4/40 28480 0590-0663
Figure. 6-5. Rear External
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,

Replaceable Parts

: W43 B1 *50 FL1
' *Not visible |
" Reference | HPPart |C . Mty |
. . | Qty Description Mfr Part Number
Designation | Number D| ™ y pic Code /
, : » Sl
" | REAR INTERNAL ’
B1 0851320031 | 1| 1 FAN TBAX 34-CFM 115V 50/60 HZ 1.5KVDIEL 28480 | 08513-20031
FL1 9135-0217 71 1 | LINE MODULE FILTERED - 28480 | 9135.0217
J10 1251-2197 4| 1 | CONNECTOR RARP 24F - 28480 | 1251.2197
J11 12512204 |4 | 1 | CONNECTOR RaP 24M 28480 | 1251-2204
T 51810124 8| 1 | POWER, TRANSFORMER . 28480 | 5181-0124 -
w43 08516-60006 | 9 | 1 | CAASSY A21 TO REAR PANEL \ 28480 | 08516-60006
17 0851600903 | 7 | 1 REAR PANEL _ 28480 | 08516-00003
3 08513-00002 | 4 | 1 TRANSFORMER BRACKET . 28480 | 98513-00002
50 5001-3907 1| "2, | LINEMJDULE RETAINER CLIPS = ' 78480 | 5001-3097
. Figure. 6-7. Recr Internal
o 6-12 :
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1

2

\ , : - (16 places) (6 places)
30 31 27 - 80
‘W59 31 20 20 83
(2 places)
(3 used)
Nl
} ,
(55 places)
Reference | HP Part |C . Mfr
A . t Description ' Mfr Part Number
Designation | Number D Qty ' P Code
‘ LEFT AND RIGHT SIDES _
‘ w59 85102-60226 6 1 CABLE ASSY LINE SWITCH 28480 85102-60226
20 1400-0757 5 2 CLAMP CABLE .25 DIA 1-WD PVC 28480 1400-0757
22 2200-0108 4 13 SCREW MACH 4-40 .312IN LG PAN HD PO2I 28480 2200-0105
24 2360-0115 4 62 SCREW MACH 6-32 .312IN LG PAN HD POZ! 28480 2360-0115
27 0515-1367 7 16 SMM 4.0 8 FL Pd - . 28480 | 0515-1367 )
29 . 5021-5803 - 2 1 FRAME FRONT i 28480 5023-5803
30 5021-5804 3| 1 FRAME REAR 28480 | 5021-5804 .
31 5021-5837 2 4 STRUT CORNER 18" 28480 '5021-56837 |
. 80 0515-0396 0} 6 SMM 4.0 FL Pd 28480 0515-0396 °
: 83 5020-8896 7\ , 2 TRIM FRNT HNDL. ‘ 284\80 ~ | 5020-8896
. 92 3050-0105 6 -'\',),.__ 3 " WASHER FL MTLC NO.4 125 IN ID 28480 3050'0105‘.
. '\ | "“.‘Iy: " | ‘ . . :‘.1"‘ yi
: Figure 6-8. Detailed View, Right and Left )
o : "‘> r, ~ ‘
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l ‘

,)l ‘ v ,; ,I i
Rchr,qnco HP Part i e g Mt L .
‘ ription mr Pn Nwmbor' Aoy !
o Doswhatlon Number o Description - - Codo. < n 3 b z
b . 5 c ' . . . . . oo ! Y _'_ij:. ‘:‘
LN B ) . ) j W, {: ) ;
| | | wisceLLANEOUS PARTS (TOP) , S 1;' LA L )
e 0360-0031 . (1| - | TERMINAL CRIMP R TNG #6 22-16 AWG RED 28480 | 0360-0031 . ! | .| A /
C ] 2a 123800116 |4 | 5 | SCREWMACH 6.32.312 IN LG PAN HD POZI 00000 | ORDER BY osscmpnc} 1 ‘
|6 2360-0333 8| 12 | SCREW MACH 6-32 25-N:LG, 100 DEG. 28480 | 2360-0383 . .. X
- .| 08512-20005 - |8 | 1 | RFIGASKET 28480 | 08512-20005 ' | X
C'ss .| 68513-00001 31 1 | MAINDECK . 28480 | 0B513-00001 . | L
'] 36 o0 .| 0851300002 ‘|4 | 4’ | TRANSFORMER BRACKET 28480 | 08513.00002 ., . - ;
-~ | 39 /| 08513-00015 |90 1 | CAPAPRT PLATE 28480 | 0851300015 SV
a7 Jooews |4l 1 | cLpea 69D 1.0W 28480 /| 14001208 i {
a9 . 0851700004 & 1 | .TOPDECK: /28480 - | 0851600004 o
53 220:0109 | 7| 2 | 'SCREW MAGH 4-40 438 IN LG PAN HD POZ: 00000 | ORDER BY DESCR PTION
54 2200-0164 5| 4 | SCREW MACH 4-40 .168 IN LG UNCT 82 DEG 00000 | ORDER BY DESCRIPTION. ~ -
' 66 08516-00010 6| 2| COUPLER CLAMP . , 28480 | 0851600010 |
| er 08516-00009 |5 | ‘2 / | COUPLER SUPPORT ° 28480 | 0851600000 | .
S 08513-00017 1| &’ | BRACKET-CONV ASSY 28480 | 08513-00017
;| 78 08514-00007 |0 | 1 | SWITCH SPLITTER MOUNTING PLATE 28480 | 08514-00007
¥ 85 5040-7202 9| 1 | STRIPTRIMTUP | 28480 | 5040:7202
L \ 1. : .
‘,‘\ ot '1
‘ \ . 1‘
) ! \ L l:'l . :
\ [ ] "
\;‘ . ‘\‘ ) |}‘ :
| : .
t ",‘ ( :
. o .
' ’)
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\ ” b . i e i
‘/ :‘
. [
5 P 1 "
i I )
i
j I
;v“‘
.Figure 6-9. ' Miscellaneous Mechanical and Electrical Parts (2 of 2)
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| N ,. R :
| Reference | HP Part |C S Mfr ‘ |
| Mecianatine | &l - Qty. ' Description Mfr Part Number
Dasignation | Number |D Qty.| scnpt "\ Code | um
| f‘ . " | MISCELLANEOUS PARTS (BOTTEM)
18  0624-0089 1| 37| SCREW TPG 4-40.375 IN LG PAN HD POZI 00000 | ORDER BY DESCRIPTION
19 0624-0100"  '5 | 8 | SCREW TPG 4-40.5 IN LG PAN HD POZI:STL 00000 | ORDER BY DESCRIPTION
21 2180-0011 8| 8 | WASHERLKINTLTNO.10.195 INID 00000 | ORDER BY DESCRIPTION
23 2200:0165 , | 6 | 14/ | SCREW MACH 4-40.25 IN LG 82 DEG 00000 | ORDER BY DESCRIPTION
25 2960-0119° | 8 | 6 | SCREW MACF:6-32 438 IN LG PAN HD POZI 00000 | ORDER BY DESCRIPTION
24 2680-0129) | 8 | 8 | SCREW MACH 10-32.312 IN LG PAN HD POZI 00000 ‘| ORDER BY DESCRIPTION
3y 08513-00005 |7 | 1 ' | MTGBRACKET LH | 28480 | 08513-00005
3 “0BE13-00006 - | 8| "1 | MTG BRACKET RH 28480 | 08513-00006
o
: ” }
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Figure 6-10. Miscellaneous Mechanical and Electrical Parts (2 of 2)
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*Not visible
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LT o

A

Reference

" HP Part

ol
B

renc | 1 aty | Description onn. |, Mir Part Number
Designation| Number |D Qty Pt Code | / T A
A19 08513-60001 9| 1 | BOARDASSEMBLY, MOTHER 28480 | 08513-60001
- ' | ~ | THE FOLLOWING PARTS ARE NOT SUPPLIED
, WHEN A19 IS ORDERED: - | N
A19C1, A19C2, A19C3, A19C4 : Co
A18C1 0180-2671 7| 4 | CAPACITOR-FXD .012F+75-10% 30VDC AL 00853 - | 500123UD30AC2A
A19C2 0180-2671 7| - | CAPACITOR-FXD .012F+75-10% 30VDC AL 00853 | 500123U030AC2A
A19C3 0180-2671 7 CAPACITOR-FXD .012F +75-10% 30VDC AL 00853 | 500123U030AC2A
A19C4 0180-2671 7 CAPACITOR-FXD .012F+75-10% 30VDC AL 00853 | 500123U030AC2A
A19C5-C6 0160-4834 6| 2 | CAPACITOR-FXD .047UF 10% 100VDC CER 28480 | 0160-4834 . .
A1901 1251-5745 4 CONNECTOR 20-PIN'M POST TYPE 28480, | 125157457 "
| (A19J1 DOES NOT INCLUDE A19MP1 & A19MP2) | |
A19,2 1251-6868 4| 4 | CONNECTOR 5:PIN M POST TYPE. . 28480 |.1251-6868
A183 12517939 - |2 | 1 | CONN-POST TYPE .1N0-PIN-SPCG 14-CONT 28480 | 1251-7939
o | » (A19J3 DOES NOT INCLUDE A19MP3) ¥
1944 1251.6868 4 (CONNECTOR 5-PIN M POST TYPE 28480 | 1251-6868
A18J5 1251-6868 4 CONNECTOR 5-PIN M POST TYPE 2480 | 1251-6868
A19J6 1251-6868 4 CONNECTOR 5-PIN M POST TYPE 28480 | 1251-6868 |
A19J7 | 1251-3825 7| 1 | CONNECTOR 5-PIN M POST TYPE 28480 | 1251-3825
A198 1200-0508 0| 2 | SOCKET-IC 14-CONT DIP-SLDR 28480 | 1200-0508
A1909 " 1200-0508 0 SOCKET-IC 14-CONT DIP-SLDR 28480 | 1200-0508
A19R1 0764-0015 7| 2 | RESISTOR 560 5% 2W MO TC=0+200 28480 | 0764-0015
A19R2 0764-0015 7 RESISTOR 560 5% 2W MO TC=0:+ 200 28480 | 0764-0015
A19R3. 0764-0016 8| 2 | RESISTOR 1K 5% 2W MO TC=0£200 28480 | 0764-0116
A19R4 0764-0016 8 RESISTOR 1K 5% 2W MO TC=0+ 200 28480 | 0764-G016 :
A19R5 0757-0394 0 RESISTOR 51.1 1% .125W F TC=0 100 24546 | C4-1/B-T0-51R1-F
A19R6 0757-0394 0 RESISTOR 51.1 1% .125W F TC=02 100 24546 | C4-1/B-T0-51R1-F
A19XA2 1251.7882 4| 5 | CONNECTOR-PC EDGE 2-ROWS 28480 | 1251-7882
A19XA3 12517882 a CCONNECTOR-PC EDGE 2-ROWS 28480 | 1251.7882
AT9XA4 1251-7882 4 - CONNECTOR-PC EDGE 2-ROWS 28480 | 1251-7382
A19XAS 1251.7882 4 CONNECTOR-PC EDGE 2-ROWS: 26480 .| 1251-7882
AT9XAB- -
A19XA14 ' NOT ASSIGNED o L
AT9XA15 12517882 4 CONNECTOR-PC EDGE 2-ROWS 28480 | 1251-7882
‘ J
3
)
; |
b
’I ’ 3 ‘
P o . N ‘/'
. Figure 6-11. Motherboard Parts (2 of 2)
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' | Reference | HP Part  |C ‘ - Mfr e |
ity * t Description iy Mfr Part Number
Designation| Number |D Qty scrip | Code _ T
) | PARTS UNIQUE TO OPTION 003 ’
waz. 0851620004 | 1| 1 | CAAvABTOAIE 28480 | 08516-20004
, 1 waz 08516-20014 31 1 '] CAAYA9TOAMN : 28480 | 08516-20014
el | ATS 1) B490D #003 71 1 | 24MM 3dB ATTENUATOR 28480 | 8490D
| es 1400-1470 1{ 2 | CABLECLAMP 128480 | 1400-1470
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.. . Figure 6-12. Parts Unique to,Option 003 (2 of 2)
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_| Reference | HPPart (C| .. | ' ‘ Mfr - |
Fbiniutrhyidtgl! was || QLY Description ‘ Mfr Part Number
Designation | Number (D | ™7 scnptior Code o

B ~ | PARTS UNIGUE TO OPTION 001 o ,
| A2 0851380004 | 2 | 1 | BDASSY, IF MULTIPLEXER (NEW) ..28480 | 08513-60004
| A2 08513-68004 [0 | 1 | BDASSY, IF MULTIPLEXER (REBUILT) 26480 | 0851369004
"W 08513-60121 (4 [ 1 | CAAYA1203T0A2J1 28480 |- 08513-60121
w2 08513-60122 | 6| 1 | CAAYA133TO A2J7 28480 | 08513-80122
w3 08513-60128 " [ 6 | 1 | CAAYA1003TO A2u4 28480 | 08513-80123
w4 08513-60124 | 7.] 1 | CAAYA11J3TO A2J10 28480 | 08513-60124
W5 08513-60125 | 8| 1 | CAAYA242TOJ11A1 28480 | 08513-80125"
w6 OR513-80128 {9 | 1 | CAAYA2JBTOJ11A4 28480 | 08513-60126
w7 '08513-60127°. | 0 " 1 | CAAY A2J5TO J11A2 . 28480 | 08513-60127
w8 | 08513:60128: . ['1] 1 | CAAYA24i1 TN JT1AS 28480 | 08513-60128
wo 1 08513-601°9 | 21 1 | CAAYA2J3TO J10A1 28480 | 08513-60129
W10 08513-60,30 | 3| 1 | CAAYA2J9TDJI0A4 - 28480 | 08513-80130
Wit 0851360131, | 4 | 1 | cAAvA26TOUIDAZ 28480 | 08513-60131
w12 08513-60132 |5 | 1 | CAAYAZM2TOWNEGAS . - 28480 | 08513-60132
W13-W14 o ‘ NOT UNIQUE TO OPTION 001 |
W15 08513-60135 |8 | 1 | CAAYASTOJI0A7 28480 | 08513-60135
Wi6 | | NOT UNIQUE TO OPTION 001
w1z 08513-60137 | 0| 1 | CAAYA36TOUI0AS 28480° | 08513-60137
w18 | _ NOT UNIQUE TO OPTION 001 |
W19 108513-60139 | 2 | 1 | CAAYA3J8TOJ10A6 28480 | 08513-60139
Figure 6-13. Parts Unique to Option 001 (2 of 2)
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Reference | HP Part |C I Mfr '
. . t Description Mfr Part Number
Designation | Number D Qty plior Code rt Numbe
" ACCESSORIES
1 8120-1348 5 1 POWER CORD U.S.A. ONLY 28480 8120-1348
2 08510-60102 8 1 " TEST SET CABLE ASSEMBLY 28480 08510-60162
3 08518-60009 |0 | 1 CABLE ASSEMBLY, R$232 28480 | (8516-60009
4 8120-3445 7 1 HP-I1B CABLE ASSEMBLY 28480 8120-3445
5 08513-60009 7 1 FLEX SOURCE CABLE 28480 08513-60009
6 8716-1764 211 20 MM TORQUE WRENCH 28480 8716-1764
7 08515-60003 3 2 NON-ROTATING CLAMP 28480 - 08515-60003
8 8710-1770 8 1 1/2 X 8/16 IN OPVEN END WRENCH 28480 8710-1770
SPECIFICATION AND PERFORMANL £ VERIFICATIbN o '
SOFT\VARE REV. A.01.02 P
08510-10031 7 2 PROGRAM DISCS (Not Shown) / 28480 08510-10031
08510-10032 |8 | 1 DATA DISC (Not Shown) 28480 | 08510-10032
-Figure 6-14. Accessories
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This HP 8516A SERVICE section consists of a wiring dragram keyed to Fr jure 7-1, the component
location diagram of the motherboard (A19), RF and Control Block Dragra ,4s for the HP 8516A. Use

| assembly removal procedures and RF troubleshootlng procedures.
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HP 35164 Test Sets Intercannect Table (1

!

v
I
h

ATFRONT -

CAgvTO
SumMMI

| ATt

SWITCH,

\

"ACTIVE - Active LED{pidicator ' . . ¥Ad-3 4 - , VRN o p . | c L ,
ABO . Address Bus Bit 0 XA4-29 29 29 29 ' : Ly e i) ey
ABY AddressBus Bit1 . . XA48 1 8 -8 .8 4 o . L B ‘ :
‘ ) AB2, . AddressBus Bit2 - XA4-30 : 30 30 : 30 o o ¥ «; ' N
— i — - , : : — ‘ =T ; — ,
S . o . n ' o i . . . ' E b A \ ' ) N ' .
AT | AB3 Address Bus Bit:3- XA 9 e 9 v , Lo \ 1 '
| AB~. ~ hddress Bus Bit 4. ‘ XAd-31 31 SER | R 81 ] , . L : 0 : X
_ A1S11 -+ -Attenuator 1 Section 1 In XA5-4 ' ‘ ": : . \ P ! fhe ' ‘ ' v 2 )
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- E -A2830. Attenuator 2 Section'3 Qut - XA5¢2£)2“ o ,1]\. ! 0 X ‘ i b AL
: ‘ ' T e g : - . , ‘ *
A2S4) Attenuator 2 Section 4 In xA'ﬁ-m) SN QO \ , A / . 10 ,
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‘ ‘ i Table 4. HP 8516A Test Sets Interconnect Table (20f2) SR | A ! | ; o L
Y S . i ‘ . ) ‘ . . o o . , . ) ‘ l J - ) ‘ ) Yy v \“‘ . ) - ! X
i . 4 . ‘ : . s . I" ; ,\ . a‘ 1 ‘ K B i
! " . o : ‘ ' . SRR /   ‘ - ) ! ,
l E X ' ' s ' N K . v . : "' . ‘, . : “‘,, I - | ; Lo ' : ) ' ‘.l:,
’ ' SIGNAL ENTERS . A1 FRONT - A2IF A3 VT0 -A5 ATTN/ - ‘ ’ S ep QAN “A14VTO/ © A5 1 A16 STEP A17 STEP. A20 REAR
PANEL MULTIPLEXER | summngamp |  A4HPIB SWTCH | MOSMWPLER | Al SAMPLER |~ MZSAMPLER '\ ATSSAWPLER | pawen | mecULATOR | . ATING ATTN 2 CPANEL
. — - " — - - - - v —— woos mo—
| i I . . ' o ~ * . " —
LBIOS “Low = Buffered 1/0-Strobe XA4-5' 5 5 5 ‘ ' N
) LBUFWH Low = Buffered Write XA4-27 , 27 : b § ' ;
LENDRA Low = End of Range XA3-43 : ] ' ‘ j . ;T ‘ .
L LOPTP - Low = Option Present XA2-20 20 - ' : / ‘
o LPRTHLD Low = Preturn Hold 1317 g . , | ,
'LP2ACT Low = Port 2 A~tive XA4-4 /] 6 ‘ ‘ ) B ' 3.
b LSWDRVP ‘Low = Sweep Driver Present - XA3-21 A ' 43 ; 1
. ' ‘ LTEMP _ -Low = Over Temperature XA3-7 - -g 7 ' 7 7 _ , !
9 \ ' N . ) ‘s \ ’ L , '
PWON * Power On XA4-6 E 6 6 ‘ 6 ' ' o 3
' P1ACT Port 1 Active . XA4-26 - ¥ ' ' i ‘ 8 y
P1BIASIN ' Port 1 Bias Voltage In J8 (Rear Panel) z 19, 20 ,
PIBIASOUT | Port 1 Bias Voltage Ouh',\ \ . ' Port 1 (Front Panel) p 17,18 \ ‘ ’
P2BIASIN Port 2 Bias Voltage In J6 (Rear Panel) o 15,16 , , 1 " f
P2BIASOUT | Port 2 Bias Voltage Out - , Port 2 (Front Panel) 13, 14 ) . ) ' , , ; o
SWEPTBIAS' Swept Bias . XA3-24 ) : 1 1 o ‘ ,
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| ssat " B1 Sampler On/Off XA3-3 2 : 5 '
. SBB2 -B2 Sampler 07/0ff XA3-25 o ' 5 ’ N , y
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VSET - VTO Set Valtage XA3-2 0. ‘ ' 13,14 \, e T
R CH5VA +5 Volts to Attenuators : XA5-17, 39 E _ , y , 6 1. 6 ,
R " +B5VCAP "5 Volts Unregulated to Input Filter Capacitor XA15-45 : : 26,21 . o . o
A —~5VCAP —5 Volts Unregulated to Input Filter Capacitor XA15-8, 9, 30,31 . ; ‘ . 8,6,30,31 , o . -;’\ TR
" ‘ . - ; o ] - e . N : '\,‘. . T
S : +15VCAP. "5 Vults Unregulated to Input Fiter Capacitor XA15-12,13, 34, 35 ) 3,188 |- > NI g " S
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. -, +5VREG “+5 Volts Regrilated Supply KX K XA15-2,83,24,25 4 i2 14,36 - 14, 36 14, 36 9,10 - ' S .
‘ ~5VREG —5 Volts Regilated Supply XA15-6,7, 28, 29 7,8 i . ) \ A
: | +15VREG .5 4-15 Volts Regulated! Supply N XA15-10, 11, 32, 33 7.8 10, 32 10, 32 10,32 10, 32 4 4. 4 4 1,12 ’ ' RS | 1
. ; —15 YREG ~15 Voits Re(}glated Supply W XA15-14, 15, 36, 37 13,35 13, 36 13,35 13, 35 3 3 3 3 56 o : ¢y '
}": ) ' ' ‘ ‘ “'\‘. . ' i ' Cr \
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the same (or lower) serial number prefix indicated on the title page. Instruments with serial number.
prefnxes hsgher than the title page prefix may be documented in a manual update supplement
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