Errata

Title & Document Type: 8349A Microwave Amplifier Operating and Service
Manual

Manual Part Number: 08349-90001
Revision Date: February 1984

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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Hewletr Par&ard Company certifies that. this produet met its published spectfications af the time of
shipment from the factory, Hewlett-Packard further certifies that its calihration measurements are
I traceable :to the United States Nattor, | Burea of Standards, to the exient allowed by the Burean’s
" ralfh;alhm Jaetlity, and to the raﬂbrarrmr facfmfcs of other Internattonat Standards Organization
members o )

; : WAHRANTY -

This Hewlett- !'m.knrd inslrumunt product |s wnrrnntud agabnst defects in materia) and workmanship
| , for o perod of one yenr from date of shiphent. During the warranty perfod, Hewlett-Packard Com-
puny will, at its option, either rcpnlr or replace products which prove to be defective,

‘ For warranty service or npulr. this product must be returned 1o n service facility designated by HP,
i Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to retuen the produst to
s Buyer, However, Buyer shall pay all shipping charges, dutics. nnd lnm for products returned to HP

o from anather Loumry.

?”; ' 1

HP warrants that its softwore and firmware dusiénntcd by HIP for use with an Inslrumunt will execute ¢
“[ts programming instructions when properly installed on that instrument, JIP does ot warrant that the
opcrntion of the instrument; or soﬂwurc or firmware will be uninternmiptid or erree free, 1

LIMITATION 0[‘ WARRANTY

‘ The foregoing warranty shall not apply to defects resulting I'rutn [lnprupcr ur inadequate maintenapce
A Buyer, Buyersupplied sonwnrc ot interfacing, unauthorized modification or misuse, operation . 0
‘ ‘outside of the cnvimmn»mnl' spuiﬂmtlons for the. produu, or impmpcr shle prcpurutlnn or mhuine

|| tepance, }

: i | L

Loy NO OTHER WARRANTY 15 I‘XPRLSSED Ok IMPLIED HP SPE: CIFI(‘ALLY DluCLAIMS THE IM- -

* PLIED WARRANTIES OF ME RCHANTAMLITY AND F ITNESS I'OR- A’PARTICULAR PURPOSE:, '

" EXCLUSIVE REMEDIES Y K / ‘ “\ :
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND E CLUb[V' REMEDIES ; Hl’ )
SHALL NOT BE LIABLE FOR ANY DIRECT, INOIRECT, SPECIAL, INCIDENTAL, OR CONSE-
’?SESI?YAL DAMA(‘ES WHETHER BASED ON conm,\cr. TORT, OR ,wv orm R LIZUAL 8 I
R \ |
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SAFETY CONSIDERATIONS ST

GENERAL

This product and related documcntution must be
reviewed for familinrization with safety murkings

;| ond instructions before operation, This product has
‘heen designed end tested n uuordnnu with inter-

nntionnl stondards, , . .

1

SAFETY SYMBOLS

1

Instruction manual symbol the

“symbol when it §s necessury for
the user to refer to the Instrue-

~ tion manunl (refer to TﬂblL of
Contents), .

i
Indicates huzardous voltages,

L

' !
3 '

Indicates earth (ground) terminal,

The WARNING sign denotes n
hazard, It colls uttendfon to «
procedure, practice, or the like,
which, If not correctly performed
or, adhered to, could result in
personal injury, Do not proceed
beyond o WARNING sign until
’ the indicated conditions are fully
"understood nnd met, '

t

CAUTION

hazard, It calls attention to an

n the like, which, IF not correetly

performed or adhered o, could

result {n damage to or destruc

b ' tion of purt or all of the product,

~'" "+ Do not proceed beyond s CAU-

S TION sign until the indicated

. conditions are fully understood
nnd met,

product will be marked with this.

The CAUTION sign denotes o .

opuruting procedure, pructice, or -

SAFETY EARTH GROUND .
This Is o Safety Cluss I product (provided with ]

' protective earthing terminal), An uninterruptible

sufety evarth’ gmund must be provided from the
maln power source to the product input wiring ter-
minals, power. cord, or supplicd power cord set, |
Whenever it is likLIy that the protection has been
impuired, the product must be made fnoperative
and be secured ugninst any unintcndul operation,

BEFORE APFLYING POWER

| y . )
Verify that the produet is configured to match the
availuble muin power source per the input power
configuration instructions provided in this munual,
If this product is 1o be energized vin i aulotrans-
former, make sure the common terminal s

. connected to the ncutrnl (gruumh.d) side of mafns

supply

SERVICING [ '

| .

ANy servicing, adpistinent, malntenanee,
or repalr of this’ produer must be per-
Jormed only by qualiﬁed pursmmc!

- Adjustiments descrlbed W this mamml

- may e performed with power supplied

© to_the product while protective covers
are removed. Energy avallable at many
points may, If conmcred result in per-
sonal infury. '

Capacitors fns!de this product may stll
‘be charged even when disconnected from
its power sonree,

To avold a [fire hazard, only fuses with.
the required current pating and of the
L specified type (normal blow, time delay,
' ete.) are to be used for replacement.
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141, |NTRODUCTION. -

12, 'This manual contains operating and service
informntion for the Hewlett-Packard Model
- 8349A micrownve ampifier, Figure 1-1 shows the
.+ stapdurd fnstrument and aecessorfes supplied.
Dil’;'crcnccs between the standard instrument tnd
options pre discussed Iater in this section,

I3, - Listed on the title page of this manual,
below the mannal part pumber, s a microfiche
part pumber, This number can be used to ordey4
% 6 inch microfilm transparencics. Each trane
parency contuins up to 60 pholoduﬁliculc‘mununl

. pages. The microfiche package nlso includes the
latest Manual Changes supplement. '

1-4.  Refer any questions regarding this manual,
the Manual Changes supplement, or the instru-
ment to the nearest HP Sules/Service office,

' Alwaoys identify the instrument by model number, .
~ complete name, and complete serial number in
-+ + all-correéspondénce, Refer to the inside rear cover

~ of this manugl for o listing of Hr Sules/Service
oflicey, - ! ' L

1.5, MANUAL ORGANIZATION

1-6, This lim!}uql is divided into cight_scclk')ns'
a5 follows; ' P

SECTION I, GENERAL INFORMATION,
contains the instrument description and specifi-
cations, explains nceessories and options, and
~ lists reeommended test equipment.

)

SECTION II, INSTALLATION, contains infor-

environment, packaging and shipping

~ tlons for operation of the instrument

CO0 000000 OODONONONONOONCOELJTOOOBOOONNONOONDO®ODY

o060

1 HPBIOA | " S

udjusl’ilhc instrument alter repain.

+ 19, Attached to the renr ol‘yuu'r instrument Is a

matiofi 'concerning the ‘initinl mechanical -
inspeztion, preparation for use, operating

SECTION I, OPERATION, contuins instrue-

o General Information

" SECTIONl , '
GENERAL INFORMATION

l

- SECTION1V, PERFORMANCE'TESTS, contnins
the pecessary lests to verffy that the electrienl
operation of the fnstrument is fn accordanee with
published specifientions, o

SECTION V, ADJUSTMENTS; contuins the
pecessary adjustment procedures o properly

k)

SECTION VI, REPLACEABLE PARTS, contains~

the informution necessary to order parts and/or .,
P oo

Jsseniblies for the insirument. i
SECTION VI, MANUAL BACKDATING
CHANGES, contains buekdating informationto
make this manual compatible with eartier equip-
ment configurations, if sueh conlipurations cxi;sl. o

SECTION VIII, SERVICE, conlains schematic.
dingrams, block dingrams, component location’ :
illustrations, cireuit ﬁlustrntions, circuit deserip- 7,
tions, and troubleshooting intformation to nld {; :
‘repair ol the fnstrument. '

1-7, INSTRUMENTS COVERED BY MANUAL

1.8, Sérial Numbem

!

serinl bumber label (Figure 1-2), The serinl
number is in two parts, The first four digits and

the letter are the serinl number prefix; the last five
digits are the sulfix. The prefix is the sume for ol
fdentical instruments; it chapges only when p
chunge is made to the instrument The suilix,
however, Is assigned sequentially and is different '
for each Instrument. The contents of this manial,
‘apply to instruments with the serinl pumber

. prefix(es) listed under SERIAL NUMBERS on™
the title page, A backdating section, if uny, mikes
the rannual compatiblé with instrumenis having
serial numibers carlier than listed on the title

pige.

|
i

¥

v
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* SERIAL NUMBER
'¢\

MADE IN USA/

!‘}i‘.. ll

PREFIX SUFFIX

Co o sem 12a8A 1236 )
~ FACTORY

INSTALLEDIF [ oPT 001

OPTINNS

IIA@]'HEWLETT « PACKARD®

1% -Q'i_(f,'“:

Figurb:)-2.  Typical Serial Number Plate
g

1-10, Manual Changes Supplement

l-ll.l= An instrument manufactured afler the

1

printing of this manual may have aserinl number

prefix that Is not listed on the title page. This

unlisted serinl number prefix indicates the instru--

. ment Is different from those deseribed in this
- manual, The manupl for this newer instrument s

accompanied by a yellow Manual Changes
supplesaent. This supplement contains chunge

“information which tells you how to adapt the
_manual to the newer ins:rumcr'lt. ‘

| 1412, In uddition to change information, the
supplement may contain infermation [or correet-
ing errors in the manunl. To keep this monual as

recomiends that you periodically request the

Jatest Manual Changes supplement The supple-

mepnt for this manual s identified with this

mdpual’s print date and part number, both of

* which appepr on the manual title page, Compli-

~ mentary copies of the supplement are availuble
fr['prm your nearest Hewlett- Packard Sules/Service
office, S

1-13, For information concerning u serial

number prefix that §s not listed on the title page or
i in the Manual Chapges supplement, contact your
nearest Hewlett-Packard Snles/Service ofice,

1-14.' Mhnuynl Backdating Changes

115, Instruments manufaciured before the
printing of this manual have been assigned serfal
number prefixes other than those for which this
manual was written directly, Manugl backdating

~ Information is provided in Section VII to adapt

- this manual to any such carlier nssigned serlal
number prefix. ' e

! [=16, IThis information shm':id not be confused
5, withinformdtion conmincdinthcycl!annnun[ ‘

i:'.i

~ Changes supplement, which'is intended to adap
' this manuai t instrument changes which occur

.+ red after its printing - RO
}"2;' ] : I ) . b ' ! i : C
O

~current und accurnte ns possible, Hewlett-Packard

+ v HP PurtNo.08349-§0023

I (RN ! Ill’ll‘i‘l\l [LILLa ITII i H?\.llllllllllllll\ LI EENTY L LR IR}

HP 8349A

1-17, - SAFETY CONSIDERATICNS

118, Belore operating this Injtrument, you
should Tlamilyrize yoursell” with the suafety
markings on the instrament anef safety instrue
tfons in this manual. This instrBment has/been
munufeturered and tested aceprding to infern-
tionnl sulety standards, Howcj/cr. to ensure snfe
~operation of the instrument end personnl;safety
of the user and service personnel, the cuutions
und warnings in this mapual must be followed,
_. Referto the summary of safety considerntions

U near the front of this: manupl, Refer also to

individual sections of this manual for detalled
sufety - notations conecerning the use of the
instrument as deseribed in those {ndividunl

sections, o *
1-19, SPECIFICATIONS

120, Specifications for the HP BJ9A. are
shaded and listed in Teble 1-1, These are the
" performance standurds pgainst which the ampli-
~ fier Is tested (performunce tests are provided in
Section IV), In some instances typieal or nominal
valses are fncluded. They are included ns
additfonal informbtion orly and are not the

warranted performance standards (specifications)
L : ;

{or the instrument.

1:21, INSTRUMENT DESCRIPTION

1-22, The HP 8349A Is v general purpose, fully
selFcontained microwave pmplifier, Within' its
deende frequency range of 2 1020 GHz, it delivers
o minimumn of 100 miliwatts (++20 dBm) of
unleveled power, ahd 80 milliwatts (+19 dBm) of

“Jeveled power, It may be used with a fixed or
swept frequency source, Leveled utness is 1,25
dB.dnnd minimum small stgnal (—5 dBm) gain is
15 dB, o

1-23, EQUIPMENT SUPPLIED

1-24, The HP B34YA microwave amplilier is
supplied with u power cable ns shown in Figure

" 1-1, Additionally, the Jollowing service accessoties
are supplied: oo

) Extcndcf,Brnc'kct’
'HP, Part No, 08349 00011

i (1) Extender Bracket

HP Parr No, 08349-00005

(1) Extender Board Assembly
: HP Part No, 08349-60017
® (1) Extender Bourd Assembly,

[T Nl NI L LU

|

—
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1-26, OPTIONS

- 1-28, Option001,Renr Panel RF

Input/Output .

1-27.  Oplion 001 places'the input and oulput

conneetors an the rear panel of the HP 8349A

smplifier, .

b

1.28, Optjon 002, Reer Panel RF Input and

Front Ponel RF Qutput _,

1-29, Oplidn 002 pluces the fnput connector on
the rear punel, and the output connector on the
front piinel, L 1
1-30, Option 910, Additional Operation
and Service Manual U
. b

}-31,° Instruments ordered with Option 910 nre
supplied - with two ‘Operation and Service
Munuals, Additional manuals are also avaflnble

i )

t
i

" Gener) Information

3

through your nearest Hewlett-Packard Snles/
Service oflice hy ordering the HP part number

+ Hsted on the title page,

1-32, RACK MOUNTING KITS AND
CABINET ACCESSORIES ‘

1-33, Rack mounting kits are available for,
mounting the Instrument In o rack o 482,6 mm-
(19 inch) width, Other necessories sueh s liller

-panels, jolning kits, shelves, and bail handles nre

also available, Reler to your current Hewlatl-
Packard Electronbes, Instrument catnlog fo
detafls, ‘All of these kits and nccessories nre
available through your nearest Hewlet-Packard
Sules/Service office, . ,

4-34, RECOMMENDED TEST EQUIPMENT

AND AGCESSORIES

1-35, ‘Test equipment and necessories recom-
mended lor servicing the HP 8349A micrownve -
amplifier are listed in'"Table 1-2, I substitute
equipment §s used, §t must meet the mipimum
specifications shown In the table,
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Tahle 1-1, Sp‘m'{ﬁcr'u}fm.s‘ L:m'd Supplemental Characteristies for the 1P 83494

Shuded yadues refer 1o spechentions. Speciticarions are the Warranted performanee standards for the thstmment,
Supplemental- characieristies typien) or nonbinnl vulues) are unshaded, and are ipcloded ps - additionn
indormation anly, Thiey are not the warranted performaupee sindurds (speciieations) of the instrament.

Unless otherwine poted, all specieations apply over the temperutore range 1°C 1o 550,

. B R . i }’ -} .
L :_z'-FHElllllENcV BANGE: 20 w200 GHz,

}I .-:
4y

O !
1 Impadance (Inpur npd Ouipuy 50 ul_am&"nnmiuml

INPUT ABD DUTPUT s sc)
) : '

"~ INPUT AND OUTPUT (gonts)

. P A . .
Meximum Contituaus Irput, ta the Input or cutput pops;
o +27 dBm (RE, 10V

DETECTOR OUTPUT Voliage ( Renr Panel, Used 1o Level):
‘ >—l.:(3me!W' typien)

20 40 60 B0 100 120 140 160 180 200
o g Ouiqut Fronuaney (GHz)

_ T:ypfral Small Signerl Gain (ot =5 dihm npuy)
Bals Tampurature Stabllity: 0,1 dB_l"C‘ z

Nofse Figure: <13 dl, typical ‘ '
. K | I o oo P
sw“ .".'.'.‘ .'; . L (R . .. ‘
. -",i;“ ’ _:l . - H \
e ;Ffl'ilﬂﬂw.')‘ '“Fm‘. e Qutput .
|| Pemee oL TR Ly vated [ untevated fuypiean |
201050 | 28] ‘s25 | =
501010 | =28 K28 Y
110 10180 | =28 <25 257
IR0 1o 00| =28 =25 =}

‘Powar Reguiraments;

| Je218 mmis.aa iy

Ravarse Jsolution: S50 dh, lypiékil
RF Input/Dutput Connectors:  Type N S

50 to 400 Hz, 100, )20, 220, 240 Vals
| 0 (E10%); 30 VA maximum _

! i

D-i‘m:nginr_u_‘: L o

11
' . . !

O ' -
iy : 'l
_.!,?}‘;REAR }

“SIDE
-} . L t :

| ’—;—SMn.inlitdlnl—-l

. . . ‘ )
{2 LI0 f| s

Minimum Qurput Pawar (25°C £5°C); \ .
' b ueﬁ‘c‘v. L T K - SPECTRAL PURITY : !
“'“"q"“""' i Lovald unl-én\uﬂ" ' Rarmanies | Fundamante) Fraguancy (ohy)|
S RN — {dBe, at 20 dBm output paway) |TMF MR _"“,"'"'V‘ '
2010186 | SaBm | 39dBm | wdBm | | - | Y
1 5 : (353"?""? wnn.:\w ‘ (I‘Khnk\’):‘ =30 ypienl) o e
18.("}?__ 9"}’ (,?613{1}) ! g,?u:fg{}; (zl?”ﬁ‘?\'{}) Non-Harmonle Spuriouss =55 die BT
R — : _ : Third Cidar Intercapts ++33 dBm, nominal '
-Qutput Power Tamparatuid Btabjlity: 0.1 d)i/*C ' : —
Pawar Flatnuss {Leveled); k1,25 dB ol PULSE TRANSMISSION CAPABILITY
1.dB Compression Polnt: ++2) dBm, nominal | -
‘Mipimim Smal Signa) Gain (nt —5 dBny fnpu)): 15 A . | Plee/Fall Time: <30 ps, sypleal ?
I g ‘ Dalay Time {input to output)s <8 ns, typlen)
i " | ; . N
" \ s | — — :
% . Catl rd "‘--.i-.\ iy , _ . qENEHAJ-
,_._.‘ Lo ’ . . S i ) ’ L
g 20 , Pawer Display (25°C t:5°C, CW Frequencied, and Ful) Bund
iy -+ Sweep Times >4 sec) | L
16 Range; 0 dBys to +20 dBim |
e Accurney; :FIJ dB, typleal +
10

| waleht: Ner7 kw15 b, Shipping 4 kgt
. N s ) I ks

T

*SWR from 180 to 20,0 GHz Is typieal '
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®
@ Inatrumant Critical Spocifications / nnnnmrﬁapdud Modo Use)
.H Sweep Qselllntor Cng’ﬁfintihlc with Plug-In ' / HP 83508 AT
® RE Plug-In 2~ 2 GH» Covernge, HIP BISO0A PAT
® ] ; 247 dBm Leveled Ouiput Power, / B s
o External Leveling Capability / . '
. : : o |) » S '
‘ ~ Network mmlyz'cr . Capuble of Transmission/Redleerion HP BTS6A »T
® ' ' Mensurements, Wavelorm Slrmléu and ‘
Normulization
L J | ‘ ;
_ , Spectrum Analyzer 2~ 20 GHz Coverage, HI? 8566A T
Y ;
.‘ _ : o 2 Clhnnncl Display, ancl‘url{l Stornge
- ' and Normallzation Capabjlity
. L : : C Py " : .
o Power Meler - =10 10 +20 dB3m U HpdeA 1 AT
H ) . ", . ' i !
. Pawer Sensor : 2 — 20 GHz Covernge, ", HP B485A ‘ AT
. | N Calibeatnd Ruxige =10 1y 20 dBm, : !
o 1 ; Mnximugn Inpul+”4 A, _ l
: o ) ! o 5 ' ‘ :
® - Digital Yohumerck Rampe: r—}ti\’ lol;:‘ Ny HP 3456A AT
, . | Accuriey; 00 \ ‘
© . ! [ lnpul ihmudnmc" zlum ohms ! .
o Dunl Dircctinnfl! 2 - 18 GHz Cnvwrngc HP 116921 Option 92 p
*‘ Couxinl Couplu‘l‘ 30 dB Directivity,
- ) Type N- MlllL Test Port
. ) . ! : § , .
@ Directionul Colixinl 2= 20 GHz Covcmgc 1 | RPN 09550125 P
Coupler ' . L | ' |
1@ | | : |
. | Detector | 2= ) GHz Coverape, ' HP 8473C P
X x ; +10 dBm Mex Input. i
® ' ‘ Ccmpnliblc with Plog- ln : .
_‘.5 Detectors (2) 2-18 GIIACnvngcf Vi CHP 1166A P
- ' : ‘ (.umpuliblc with Network Annlyzc x
@ : Runge: —”f(l lo+10 dBm
o Detector 2 = 30 GH. Covernue HP 116648 P
' b Compnlihlc with Network Anulyzcn : b
- Rnngv =20 lu+"(] dBm '/
= N , Allenuator 10 IJB, v | L “HP 8493C Option 010 P
: ') ' -2~ 20 GHz Coyeruge iy o :
. : R e .
;. Alrlines (2) Wem,, ‘ HP 11567A P

t

| SWR'S1L08 at 18 GHz
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L Gengra) Information TV v |7 HPBM9A T
A L il ! , a . ‘ & :
. B / | E ! \ " R 6
' o U Tuble I-.?. _ ;lh’ummwmlwl Tost E qnipmvmrz of 2) ¥ “, ®
; ’ . ;. 1‘\
0 Instrument , Grlticn Sp'eciﬂcnlinna A Racommnndnd Modp | usa) | @
: ' : . LI . RN ] ' - - ‘
50 Ohm Load Type N-Male, } ! HP ‘)ll'):\ Option 312 ph | J:.
- SWR<|3ll mls(illl _ ) S -2
1 .). ,l ) J f 17,[', . L ) .
50 Ohm Load oApe 7‘”2 L | HPYO9A R X}
' ' | SWR 1,25 nt 18 GHz : } A
Y ‘ o : . ' LA .
 Extender Bonrds (2) o Supplied with Instrument Ill’ /N 83496001 AL
: e g Hp wmmw 60023 [ @
'Brncrkcls(z)i I “Suppljed ;\"hhJ_hsﬁiinmnl _ . ;" ‘ l P l’/Nl)BM‘) ooons - A @
, A - o , HP P/N OR34Y-0000 8 1 .
| e PG o
Open ~ Type N-Female it HP P/N BAO32-2H00 5 [ AT . ‘
| Short CType N-Female , HPUSHA S o BAT ®
| . ' ' i t o il :
f Short! | ,zpc- HP 115654 P, Am ;
| ' . - ' I , ’ . 'E IE . .
Adapter (4) ‘ 'Iypc N-Mulc o APC-3,53 Femnle | HP P/N'1250- 1744 Py A.ﬂ S X
I ] . '
Adapler ’I‘ypu N- Mnlc b AI’C-J 5 Male 1 HP P/N 1250- 1743 ‘ l’?i:\.{l @
B o "\ i I J ; : - .
j Adumc::'g o ‘ T)ch ~Mile to AI’C~7 HP llS"SA \l’.!r\."l' ] ° o
Adapter ! APC-7 1o :\‘I"C-J.S Female HP N 1250- 1747 P, m p @
| ' . ‘ T i . : : v I l | .
Cable =+ Y BNC Connectors HP $17013 ‘ l‘ A I‘ : .
S 61 em (24 In o !
Nl ‘ ‘.' Ll::( ) o - B P [
. Cuble(3) BNC Coniectors HP I0C 1’./\;"‘1‘; - o
' ’ 122 em 48 i) _ b ;o
it " : | o ! ‘ - : .
! Cuble(2) " , SMA Conpectors .+ 7 CCHP P/NSI20-3124 PBAT
o 61 cm("t in) ) Y
" Cable | ype NMae Connectors, | HP 15008 BA.T ®
CE 6l em(2d iu) 1 = L
} | o a e
’ 1 ! i a0
R ! J o . Y '.l
| | } ! F 7 .
1 ."‘ #'i . ' ’l TR | : \. .
: 4 Il ) ‘ .!' X i iy .
) P= Perfonmunce 'Test: | A‘Adjualmcrt. T-Tmuhlualmming 1 i ’ é‘
2 APC-T is u pedsterad trademirk of Runker Ramo Corpomuon ! i Yo o
o AI’L-V{bupmduu of the Bunker Ramo Curporption. 1 o ' : ! a
R — " . - i [y I! K '_ i '.
16, , ’ ’ : Y e
o | . P ! " ), : B 'Il i
. ) - \ ‘?'H . o . |J‘J" S .
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‘ _ - Inswllntion
b ‘ 7
i 1. : ;; : o
..*@ .0 . 'SECTIONII
S e . INSTALLATION
=N ) : R | S |
'I\ . : | B ' oo L :: | | | . | . ; ‘
-9 ‘241, INTRODUCTION | insertad in a socket outlet provided
il - | : i with B protactive earth contact, DO
. ~ 2:2, ‘Thissection includes information on inftinl NOT negnte the earthgrounding
o * inspection, prepuration Jor use, storage and - protection by using an extensjon
,,‘ - ., ihipment of the HP B349A microwave ampl}- cable, power cable, or autotrahs-
m’.\ . e o Lo : . former without a protective ground
- g L - ‘ " conductor, Failure to ground the '
. @ 2-3, * INITIAL INSPECTION ' . instrument properly may result in
S . o o o .serious personal injury. Coi e
e . 24 Inspect the shipping container for damage, . oA
g POV Ifthe shipping container cr cushioning materinl -~ .} CAUTION
\o. Isdamaged jtshould be keptuntil the contents ol ~ 3 ‘ . ;
' “the shipment have been chevked for complete . . BEFORE SWITCHING ON THIS .
| ness and the instrumenl has been checked * ° INSTRUMENT, ‘make sure it |s
= mechanically and electronfenlly, The contents of adapted to the voltago, of the ac
the shipment should be ns shown in Figure 1-1, power sourgs, You must set the
i Procedures for checking electrinl performasnce \voltage selector switch:corractlyto
are given in Section IV. If the contents are adapt the HP 8349A to the power.
incomplete, if there is mechunical damage or source, Failure to set the ac power ‘
. defect, or il the instrument does not puss the .+ input of the, instrument for the
- clectrical performance 8L, notify the nearest correct voltege level could cause
Hewlett-Packard office! if the shipping container damage to the instrument when itis
is damaged, or the: cushioning materinl shows * switched on,
signs of stress, notily the ‘cnrchr us well as the

materials for eurriers inspection, The HP office  Jevel as follows;
will arrange for repair or replacement without
waiting for chijim settlement.” |

!

L% Determine the ne line voltge,
2, Refer 1o Figure 2-1, At the instrument's renr

- 2-6, . PREPAfRATION FOR USE panel power line module, pry openthe
. oo - module door to revenl i rotating cam. Select
% 2-8. Power Requirements ’ the line voltage on the cam that s nenrest the
o - _ line voltuge determinediin step 1, Note that
" 27, The HP 8349A requires n power source of ‘the available line vohtage must be within
‘i 100, 120, 220, or 240 volts, £10%; 50 to 400 Hz . &10% of the line voltage selected on the
Maximum power consumption is less than rotating cam, If it s not, you must use an
‘@ JOVA. ) - - S © " nutotransformer between the ne source'and
@ ' — ' " o the HP 8349A. : \
,,"; \2;8’ Line V‘_’_“"““ and Fuse Sele.ci lon - 3, The rated fuse for all uc Iine voltage levels s,
e BEFORE THIS INSTRUMENT Is  2-10. PowerCable | o
"{T.;’J ' SWITCHED ON, its protective earth : . 2-11,  In accordance with internutionul safely
S terminals must be connected to the - standards, this instrument s equipped with u
@ protective conductor of the malns; : three wire power cable, When connecied to an
S power cable {cord), The (mains) . appropriate power line outlet, this cable grounds
i power cab‘e ‘plug shall only be the instrument cabinet. | ‘
. ' \ . i “ . ] ; J 2l

A

k]

chlett-l’nclinrd office. Keep the shipping 59 Adapt the Instrument to the ne line voltage

'Ff_l:



Installation . J- HP 8349A

!

‘ ~ Replacoment of Fuse - _

I Pry open F’O,WER MODULL cover door,

2, Pull ot prey enprier, ,

FUSE "3 Insent l‘utzc of praper rayng |
o4 '[{cplxluc apeier fn POWER MODULE. ! | J

Soloction of Clporating Valtege

gggr? L, Pry open POWER MODULE cover dovr, i
! 2, Rotate eam to desired yvoliage such ‘that volwge is J
© visible through wimln\'{r when door §s closed. '
.+ 3 Close cover daoy,
T . I : - s v : ; ; B g
Figure 2-1, > Line Voltage Selecrion with Power Mucdule Rowating Cam i / :
r . ' . / | ‘ /
|TWAHN!NG I ~ olllees, ngurc.’!—?/illuslrplcsthcpro ermethodol’) )
———— k puckaging the fnstrument for shipment using/
¢ Instrument grounding moy be lost if factory puckaging materinls, I the psmi nynt i
o any power cable other, than the “bging returned to Hewlen-Packasd for e pvjeing, ’ ‘
', .. 3-pronged typs is used to couple the nftuch n top éndicnl ng ‘the type ol-";;:;rvim(
i ac line voltage to the instrument. required, rétury addrels, model number, und fu)
: ’_ - _ N serinl number, A page of these tugs Is provided it
2-12, Opereting Environment  \ thie end 'Dl‘ll‘lib' section, Mark the container

| | | FRAGILE 1/ ensure carelul Jandling In apy
2-13, This instrument should be operated  correspondeiies, referto the instrument by model
within the lollowing limjis: number, and full serfol pumber, '
, . e

CTOMPERAIFE, s v vy h s ers e esss 0°C 10 S5°C 2:20, Otly'ér Packaging. The lollowing general
S Althde, iy <4572 meters (15,000 Teet) instructions should be used forrepackaging with
Humidity, ., 5% to80% relutive at+25°Cto+40°C  commerclally avalable materials:

2-14, STORAGE AND SHIPMENT L Wrap the instrument in heavy paper or

‘ = piastic, (I shipping to n Hewleti-Packard
-2+16, Environment " : ', oflfice:or service center, uttuch o tag indic,-
: ' g © 0 ting the type ol service required, refurn
2-16, 'The jnstrument may be stored op shipped . address, model number, and. full serinl
in environments within the following limits: ' number,) .

TemMPeralire, , o v vvvvssssrrs» —=40°C to +.7'5°C 2, Use a strong shipping container, A double
Altitude, 00, 00n, <7620 meters (25000 feet) - Wall carton made o 350 pound yest materin)
Humidity,,, 5% to 95% relative at0°C to +40°C | is adequate, o
1217, "The instrument should ulso be protected | S ehoughshock Absarsing muteriul (3 tod
from temperature extremes which muy cause ch Jaye Al = sy
ment 1o provide u firm cushion and prevent

' cqndcnsutip? In th? nstrument. movement inside the container, Protect the
2-18, ‘Packaging + control panel with cardboard.
- N

o

Y " ‘ : . 'll B 1} Wl L \ ’.‘:‘E- .
'+ 2-19, Origingll Packaging. Containers and 4 Sealthe sh.ippingconmimr auurgly
) maoterinls identical with those used in factory 5. Murk the shipping container FRAGILE to
- packuging are available through Hewlett-Packird , ensure careful handling : 3
22 | . ' | |

i o ! . : P ' i
‘ . : i i

200000000000000000000000000003060¢6




B120-) 860

(System Cabinet Use)

’

HPBMIA Enstalintfon
1 : . ’ ‘ . , | f
o i Table 221, AC Power Cahles and Pligs
g | Colle B T
Plup Type} | PP:Part 10D Plup Description Length Color .| For Usein Country
Co Hombe?? + Ilinchos) ' .
i oo [T
250V BI20-0350 47 0 1 Strafghy BS)I6 fl\‘ W] Mint Gy | Undled Ringdom,
k "N B3 | o {9 = Mint Gy Crpms. Niwerin,
! \ : Zimbubwe, Singjore
oo f ' .
0 gjo '
] J _ T
/ 260V KR | D ! Stralght NZSSIIR/ASCID M|l dmy Australin,
1 Bi20:0600 | 4§ W° K7 Ty New Zenlind
Il !
i i
|
/ 250V BI20-1689 [ 7 | Straight CEETVI ¢ ™ MintGray | Bsh e West Enrope,
- BI20-1692 | 2 b e ™ Mint Gray [ Suudi Arabin, Epypl,
: Rcrnhlic of 5o, Alrica,
o ) Ik gunpolarized in
| many hations)
c| BI04 U5 T Surlght NEMAS-15P R0 Back | United States,
Bl | 5w : B0 Black Canpdi, Japan
BI20-1754 | 7 | :Stnlght NEMAS-)5P 30 Ninek LIEY or ANV),
BIZO-1378 | 1 | Sunlpht NEMAS)SP r B Jade Gy | Mexfen, PhHlippines,
BIZD-1525 1 o | W@ S 1 Jade Gray | Toiwan
RI2-1070 | 2 | Stralght NEMAS-I 5P Foe Jude Gray
sy | w2 | 3| Sttt SEVIONLI9SY M Griy | Swheerand '
'. 24507, Type |2 ‘ :
LO ON |
E §
250V BI20-0698 | 6 .| Stmight NEMAG-1SP ; Unbted States, Cinada
20V BI20-1957 | 2 Stenfght DHCR lll'f 7 © Gy Denmark
. Clrsiomse |3 e M Gray: .
- | ‘
4 | J
250V 6 | Stright CEE22-Y|

1, E Earth Grownd; L. = Line; N = Newtral

2 Partnumber shown for

fncluding plug

3 TheCheek DighttCD) s neud

plog is iydustry identitier for plug only. Number shown fo

reable fs B Part Nupther for complete cable

ed digit that represents the speciliccombination ofnumbdes used inihe )P P Number. 3t should

P beaupplied with the BP Part Number when opdering any of Ve power sssembliles listed nbove, to exp.aite speedy delivery,
. : ;
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‘utilize the HP 8349A microwave
- variety of applications. :

HPBM9A

3-1, INTRODUCTION

3-2, This section provides information, boll{
general and specific, that will enable you to
nmplifier in a

H

3.3, PANEL FEATURES

34, The amplifier's front ¥nd rear puanel

. controls and connectors are ldeniified and

functionully described in Figure 3-1, '
3.5, OPERATOR'S CHECK !

36, Figure3-2 isan opémtoz’s check of the HP

8349A, which allows the operator to make a quick
check of the amplifier prior to use, The pro-

+ cedures cover the entire measurement system,

ard incorrect indications may be caused by any
portion of the system. I the amplifier is sus-

© pected, use the performance tests in Section IV to

determine if the amplifier is working correctly, If
not, refer to Section VIII, Service, to isolate the
problem, :

3-7. APPLICATIONS
3-8, The HP8349A microwave ampliﬁcnl'mny be

. used in o wide range of applications, The

following descriptions and illustrations (Figures
3-3i through 3-5) explain three possible appli-
cations, ' :

39, Remember tﬁnt the HP 8349A amplifierisn

" portable extension of the source, The spectral
" purity of the amplifier output will depend

primarily on the power levels of the fundamental

"~ and harmonic Input signals from the source,

However, there will be some low power harmon-

+ ically related spurious sighals generated by the

HP 8349A during high power inputs, These

~ -spurious signals are specified to be below the
' power level of the fundamental input signal by at

1east 20 dB (see SPECIFICATIONS, Table [-1),
As with all amplifiers and sources, the spectral

y? !
i 1
) 1

; source. To)achieve maximum leveled

Operation

w. SECTION Il
e OPERATION

Furity of the output may be improved by using
ow pass or tracking filters, '

3-10, Power Amplifier

3-11,  As a power umplifier, the HP 8349A
microwave amplifier may be used in an unleyeled
or an exteraally leveled mode when combined
with an appropriate microwave source operating
between 2 and 20° GHz Using the HP 8349A,
source output power may be '’ \erensed to at Jeast
420 dBm. This enables one tu' do the following
TWT amplifier testing, antenna pattern nnnlysiz
long RF cable testing, RFI measurements, gn
mixer driving Sources used in high power pulsed
microwive applications can also benefit from the
minimal pulse rise/fall time (typically less than
10 ns), und input to output delay time (typically
Jess than 8 ns), J

3-12, Figure 3-3 shows a general equipment
configuration with the HP 8349A used us a power
~amplifier, The power leve] at the output of the
amplifier is ndjusted with the signal source power.
control, to u value between 0 and 420 dBm as
read on the HP 8349A power display, When used
in an unleveled mode, the power display may not

' de able to respond to rapid power variations

associated with, for instance, a last sweep rate

(update rate is approximately 30 milliseconds),

While sweep rate bas no effect on the power

output of the HP 8349A, to maintuin instuntan-

cous power display sccuracy, in the unleveled

g:{dc, the sweep rate should be at least 22.ms per
z‘ i . f

3-13. By connecting the detector output of the
HP 8349A to the external detector input of your
source, up to +19 dBm of leveled power s
available. Leveled output power is indicated by
the state'of the "'UNLEVELEDR" indicator on the
Increase source output power until the
“"UNLEVELED" indicator on the source lights,
Then back off until the light goes out. The HP
8349A Is now delivering maximum leveled power,

3-1




Operation

The external leveling eireuitry of the souree must
be compatible with the amplifier's built-in
detectar, The detector hos a sensitivity of
approximately =1,0 mV/mW and is able (o drive
impedunces as low as 100 ohms,

3-14, Widaband Preamplifior

3-15, The HP 8349A microwave amplifier may
be used as o wideband preamplifier for spectrum
analyzers, microwave [requency counters, amdl
scalar ‘network analyzers, Speetrum annlyzers
with 30 dB noise figures may typleally realize 15
to 20 dB signal to nolse ratlo improvements

1

(Figure 3-4),

3-16, Microwave frequency, counters vith —25
dBm sensitivity may typically realizen 101020 dB
scansi}Ivily improvement (Figure 3-5), ‘

3-17, - Scalar network annlyzers muyl o be ond
the typical 60 dB dynamic range and achieve
greater than 80 dB dynamic runge when using the

HP BI49A

i

HP 8349A in n extended dynumie range conlig-
uration (Figure 3-6), :

CAUTION

With a +5 dBm input, output power
from the amplifier may be as high os
+26 dBm, Therefore, it is vary
important to insure adequate pro-

- tection of the following device or
instrument input ciraultry,

3-18, Rack Mounted Opsrntion'

3-19, The physieal configuration of the HP
B349A mnkes it compatible with EIA and 1EC
racking standards, The half rack configuration of
the HP R349A allows for mounting in a rack by
itsell, o closely nlongside another nstrument.
Mounied cither wuy, the effective convection
cooling/system of the HP B349A enabjee i to
operate/ at less than 10°C nbove the ambient
temperature of the rack environment.

|
| 3
|
g

|
i



——

0000000000C0 000060

w,_x_,._",
0000000000 O0COBOMTE

HP BI49A o Operntion
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. ) FRONT PANLL FEATURES !
) ‘
; Fr‘gure 3-1. * Front and Rear Panel Controls Connectors, and Indicators (! of 2)
‘ | 3-3
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. :.'i ;rl: P : i ]
S _
“Operatlos i HP 8349A
. l [N ) . .

1) Line ON—OFF. AC line switch, Turns the Instrument primary power on nnd of,

2,  POWER LEVEL An internal power indicator displuys output power to tenths ol dBm,
from 0 to 420 dBm,

3, RF IRIFUT {standard), A type N (female) conmcmr hupplicb RF input power to the
amplifien,

i

CAUTION

To avoid dnmnging the nmpllfim’s internal circuitry, signais
:‘:;:plim‘i:t ;ootfho INPUT connentor muat not exceed +27 dBm
y OF '

4, RF OUTPUT (standard}, A type N (I'c.mulc) connector hupp"Lb amplified RF output
power,

"5, AC POWER MODULE. Contains the threewire te power ru.:.ptnclc Jine volwgc
L (100, 120, 220, 240 volts) hclcctor. and line fuse. '

16, POS Z BLANK. Holds the power meter display, and tlu. external display (mlwork
E analyzer, ete.) while the swept source pusses swilch points, or retraces,

7. DETECTOR OUTPUT, A BNC (femule) connector outputs npproximul:.ly —l 0 my/
© mW. for use when leveling

8  RF OUTPUT (optlon 001). A type N (female) connector supplies umpliﬁcd RF
’ output power, at the rear panel.

9, RF INPUT {option 001 or 002), A type N (ﬁ.mulc) connu:lor supplies RF input
power to the amplifier, at the rear punel. ,

¥

b

Figure 3-1.-  Front and Rear Panel Controls Connectors, and Indicators (2 of 2)
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HP B348A OPERATOR'S CHECK

i

¥ “ WER
BJtiNAL BDURCE “]nfu

BIIKNHAL i
EVECIOA INPUD

[=]=3
ggg Iﬂnbggg O E ﬁ ‘-ibbb.pnn-.n “ UNG
bopo n on B0 oo B cummmu (OPNIHAL)
g .0 000 mxbooon | INPUT
KF OUTFUT I
DESECION
QUTPUY
' HPR4EA
I WICROWAVE AMPLIFtER
\ YL T T TN . n !n
RF DUIPOY S, fnﬂuu
) »~* ".D:D.-
' Y ; -’”".'

EQUIPMENT
RF'SlgnnlSourccbtbb”nb*iib'lra!rrt»o’btbobbobrtbtp»v»n SccT&lblc l"2
Al“plillcrbhli"t’?ii’f!PDUi‘r!b)}bbit)tblibbliblbtblbbbh;)o)b [-[PBJ"“)A

'

inchL‘lcrillbPD)PDDQP;D.'P.F’Iill"tl‘.IDPDDDDDDIDD'D” SccT‘ll’lcl-z
PROCEPURE
L. Set signal source to desired frequency (or freguency range),

2 gonnccl power Sensor 1o souree output. Set source output power to approximately +5
Bm, ’ o ‘ ,

, - |
5% Connect source output to amplifier input Conneet power sensor to nmplifier output.
Power meter should read approximatley +19 dBm (leveled), or 420 dBm (Onleveled),

; NOTE
This is only a rough check. For a more complete chack go to
Saction IV, Performsnce Tasts, , '

Figure 3-2, HP 83494 Operator's Check !
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Operation HIP BI9A
. i
LEVEVING CONNECHOR | OPDORAL .
' fif mEmm nLYECInR
SIGNAL BOUREE g GEBECTOR IKFUT + outPul
. P D3apA [ KF QUIFDL
nbp banop 2 EEEE MICROWAYE AMPLIFIER 21020 G l
peo N bop +50 olim B '
ponb b ko B0 ) ‘ Unieyeied
0000 hmoom o] RF ihPuY 1D dlim My
, RFOUIPUF C Inewe
I
}
Fignre 3-3,  HP 83494 Used as a Power Amplifier
1 ] ) !
i
)
i
SPECTAUM 4 FLELY
ANALYZER MICROWAYE AMPLIFIER
h——-—-— |
R :;;: -
11 ut :
— m: == nuk e L= -E‘ - RE INPUT
}l}nl 1 r:l (w H 1E RF OUIPUT 7 to 20 Gz
rnnrm[;iz ) H“ i
BF INPUT | , I
HF = 30 db NF + 13 4B, 15 4B GAIN
‘ :
OVERALL GYSTEM NOISE FIGURE: 17 6B
USING F = Fy ¢ FIF2-Y)0y ) .
he = Nolge Faclor ol amplifies
W '!5; . ol:: Fﬁlﬁ%f?p?clx%m mhalyies
w= (it of ampiutier ‘ )
H ;o . TR
Figure 3-4,  HP 33494 Used as Preamplifier for a Spectrum Analyzer
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HP BIYA Operation
FREBUENCY HP 34BA
COUNTER MICROWAYE AMPLIFLER
| e wpur
< 71500 Gi
1F INPUY j HF DUIPUY
. ; H
]
) i
1 i
Figure 35, HP 83494 Used as Preamplifier for a Frey wency Cotnter
) ' )
Vo
1 | !
|
RF SCALAR
BIGNAL BOURCE NETWORK ANALYZER
o~ " :
XIERNAL Bi i i
EVELING , B
Bon noono ‘6’ B2 APy . g a :E unEEEE o
nnnngnnn no 5o Bobe [ 5.5 grBen
4 0 O Q0 o bnono
, 1 RF QuIPuT ponnner | | Rowannny

b

DJOpE
DETECTOR

L

DIRECTIONAL
COUPLER XI
| L

DEVICE
UKDER

1

QETECIOR

QUTRUT 4

HP BIABA
) MICROWAVE AMFLIFIER

KF OUTPLY

lonE
DETECIOR

T

b

o

Figure 36, HP 83494 Used as a Dynamic Range Extender with o Sealay Network A nalyzer
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HP 8349A

!

Performance Tests

| o '

SECTION IV
PERFORMANCE TESTS

. 41, INTRODUCTION ©

s

[ 42, The procedures in this section test the*
" electricnl performance of the HP.8349A using the

specifications of Table I-1 ns the performance

standards, All tests can be performed without

access to the interfor of the Instrument. A simpley
operational test §s included §n Seetion I under

.Operator's Check.

4-3, The performance test procedures must be -
performed In the sequence piven, since some
procedures rely on satisfuclory tes) results in
foregoing steps, If n lest measurement s slightly

~ out of tolernnee, go to Section V and perform the
related adjustment procedures, If a function jls
to operate, go to Section VIII for troubleshooting

in_l‘ormntion .

"0 44, EQUIPMENT REQUIRED
4-5. Equipment required for the performance -

tests §s Jisted in the Recommended Test Equip-
ment table fn Section I Any equipmernt that

I

i

sutisfies the eritienl specilicatjons given in the
table may be substituted for the recommended

models, ‘ 5

4-6, OPERATION VERIFICATION =

4-7, The Operation Verification copslsts of
performing the Qutput Yower, Gein, and Flniness
performance tests in paragraph 4-10, These tests

rovide reasanable assurance that the amplifier
s functioning properly und should meet the
needs of an incoming inspection (B0% verill-
“eation), A ' '

4.8, TEST RECORD

i i .

49, Results:of the performanice tests muy be
t recorded fn the Test Record at the end of the

pracedures. The Test Record lists all of the tested

spedifications und thelr ncceptable limits, Test

Results recorded at incoming inspection can be

used for comparison in periodic maintenunce

and troubleshooting and after repuirs or
acdjustments, ' |

1 |




Performanee Tests

410, OUTPUT POWER, GAIN, AND FLATNESS

HP B349A

SPECIFICATION: |
| Minimum Output Power (25°C :5°C):
o | ‘ Dutput
Fraguoncy Range {GHz) Input | o —
20 10186 SUBMG.2mW) |19 dBm BomW) | 20 dBm (90mW)
CIR6 10 200 6 dBm (4.0 mW) 19 dBm (B0mW) | 20 dBm (3KmW)

Power Flatness (Leveled) 1,25 UB
L . Minimum Smal) Signal Galn (a1 ~5 dBm Inputy 15dB

DESCRIPTION;

In the Small Signal Gain measurement, the sweep oseilltor s set up for o 2.0 10 20,0 GHz

sweep und externally leveled at =5 dBm. The source’s output signal s stored into the

network anilyzers memory and then the source fs connected to the HP B349A’s RF INPUT,

The network analyzer Is connected to the RF OUTPUT and then set up for & messurement
© - minus memory display, Minimum Smal} Signal Gain is read directly fyom the display.

Twa sepurate tests are performed o measure Unleveled Output Power, The first is done for i

" frequency range of 2,0 1o 18,6 GHz and the second Jor 18,6 to 20,0 GHz In both, the HP
8349A's minimum output power l'rcquenci)‘v 5 determined by ndjusting a frequency marker to
the minimum power point on the network analyzer's swept display, The source is set up for
CW at the marker [requency and then adjusted for exaetly +5 dBm (+6 for 18,6 to 200
GHz) output power, The source [5 then connected to the HP 8349A's RF INPUT und the
Unleveled Output Power is mensured at the output with the power meter,

v, Leveled Output Power and Flutness are verffied in the same test. The HP 8349A's
- DETECTOR QUTPUT is connected to the souree’s EXT ALC INPUT pnd external leveling
i s selected. The nmplifier's minimum power frequency §s found by munually sweeping the
' > source while observing the power meter, The output power §s then set to 19 dBm. The
- maximum power polat fs found fn-the sume manner as above gnd the difference between
- the maximum and minimum power is waleninted to verify the Flatness specification. Being

i able to level at +4-19 dBm ol verifies the Leveled Output Power specification,

92 0090000000000 0000000000000000O00O0O0




HP BMYA

4-10, OUTPUT POVER, GAIN, AND FLATNESS {Cont'd)

i
{
pos 2 [510p [SpELP T EWEEP 1 K0P Fos 2
L S i MIEROWAVE AMPLIFIER LA UL L
h—. .
MO 16 - 0¥ ’ ¥
i B PlGIN. pre il
wﬂ 1
BWEEP T L i
mm”on e m:m [N EABLE 24 1) rur BCALA A
o . HETWOIK AMALYZEN
N |m) l}; DETECTOR rmnfml 1o K
(' APM 51 P25 {m) AUAPTER DETECTOR
\ ' K TYPEN (m)
70 ARE-2.5 )
R21.Y.1!
—c{ Wn} &n———hbb“‘ibhhbhﬁhnﬂb.bl.— ]"'""“'t\'
DIRECIIONAL 10 4B ATTENUATOR
COUPLER = r
POWER
SENSOR
}
© Figured-1,  Small Sianal Gain Tew Setup

'EQUIPMENT:

chcpOSL‘HIBIOI'.....‘.H......>.,.....nn.“...u..nn.n. v+ HP 83508
RrPlug’[n;.:»»,r»»;»:rubb'}rbrbﬁrprtrhpbibbrb»i’!btﬁbbpr»‘t EIPBJS‘)[)A
Scuhll’NLlWOl‘kAlmliycr.n.u..n.........,.nn.....n....u HP875()A
Dcthc‘orn»»nnnnnbnnv>»snp»nnpnrnnnnnrnnn HP 116648
POWLI‘MCILI‘HH.. R R R RN bR bR bbb R b E bR bbb a bbb R R R R R R R P bbb l'lp436A
| T T S HP B485A
Allbnlllllor........nnn....»...nn..u“,nn.... HP 493(:0‘)“(}“0”}
DL[LL‘OI‘.npnnpnnnnptn»»»»rrnnnnnrnnunn»nn H[’8473C
DirLCIionl‘lCouplchbPD".ﬁb’b"”’r’i"‘bﬁ“”‘.’."" I.IPP/NU‘)SS(][”S
Adapterst

Type N (m; — APC-3,5 (1) (2 reguired) oo vvvvivir s HP P/N 125041744

Tych(rn —APC'spS(rn)b"rbibbrt-v»nnnu'nb» }[PP/N 1250'!743
Cables! :
SMA(n])Hnnunn»ryp»»purn-»nppnnnnn» I'!PP/NSI’)()’SY,“
BNC(m)(qsill 3quuirLd)’}’.."bbl'b"’..b.}bb'.PPP’..7Hplll?oc
BNC(nl)(24il1)un»nnr»y N N A I'Ipl[l70B

Performance "Tesls
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Performpnes Tests - Hp 834‘)!\

]

4-10, OUTPUT POWER, GAIN, AND FLATNESS {Cont'd)
PROCEDURE:

Small Sighol Galp

), Conneel the equipment us shown in Figure 4-1 with the coupler output connected to
the 10 dB attepuntor, :

2 Set the netwark unnlyzer to display the power measured on the A fnput. Set the
reference level o =15 dBm and seale to 10 dB/DEV, Place the reference line on the
cenler grivtienle, :

L3, Setup the sweep oscillator ns follows:

. Sturt Frequeney: 2,0 GHz
| Stop Frequeney; 200 GHz
\ Sweep Thmer 0.5 see

[ Sweep Triggers  Interpal
Power Level: =5 dBm

1l
,n’igli ALC Mode;  External |

R 278 kHz Square Wave Modulstion; On | p
;‘ Display Blanking:  On '

)

i| ~ Adjust the power level to center the wavelorm on the —15 dBm reference line,

4, Pricss the HP 3349A LINE swilch ‘on. Allow the equipment lo warm up Jor 30)
minutes, , :

5, Change the scale on the network analyzer to | dB/DLY apd ndjlist the output power of
the plug-in for the Muttest wavelorm about the ~15 dBm reference{use the slope feature
ol the plug-in {1 necessary), : |

" 6, Store the waveform into the network snalyzer's memory,

7, Comnect the coupler to the RF INPUT of the HP 8349A: und the 10 dB atienuator to the
RF QUTPUT, , N

. , ‘ :
‘8. Set the network analyzer to display measurement minus memory and set the reference
1o +20 dB. Adjust the relerence to place the minimum paint of the waveform on the
display. Determine the dB value of the minimum point (HP 8349A’s minimum small
signal gain), The measured valup should be 215 dB, | |

‘Unleveled Output Power (2,0 ~ 18,6 GHz)
9. Seleet dBm mode on the power meter und calibrate.

10, Reconnecy the network analyzer to the output of the coupler as shown in Figure 4-1,

11, Set the network analyzer lo display the power mensured on the A nput. Set the
' reference level to —5 dBm and seal¢ Lo 10 dB/D1Y,

‘ y \ )
12, Set the sweep oscillator's stop [requency to 18,6 GHz Set the plug-in's output power to
-li-S dBm and then adjust it to cenler the wavelorm on the network analyzer's reference
g line, H :

13,.- Change the seale.on the network unalyzer to 1'dB/DIY and readjust the output power
of the plug-in for the flattest wavelorm about the reference (use the slope feature of the
plug-in if necessnry), |

4-4 } ll::. : !

! s
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4-10, OUTPUT POWER, GAIN, AND FLATNESS [Gont'd)

14, Store the wavelform (nlo memory,

15

16,

17,

I8,
19,
20p

21,

Unleveled Output Power (18,6 - 20 GHz)

Recofneet the coupler to the HP 8349A' RE INPUT and the hetwork anlyzer o the
RF OUTPUT,

Set the network analyzer to display mensurement minus:mcnw!y and the reference to
+[|5 dB, Adjust the relerence to place the minbmum point of the wavelorm on the
displny, |

Set one of the sweep oscilutors frequency murkers to Jowest point of the wavelorm

displayed on the network anplyzen Select marker to center frequency nnd then seleet’

CW mode, This should sel the sweep oselllntor output frequency to the marker

© frequeney, Turn the sguare wave modulation off,

Adjust the CAL FACTOR " on the power meter to the value given on the sensor lor the
frequency selected, : ‘

Disconneet the coupler from the HP 8349A and connect the power sensor to the coupler
autput. Adjust the plug-in's output power until the power meter mensures +5.0 dBn,

Disconnect the power sensor, conneet the atienugtor 1o the coupler oul ut und conneet
the power sensor to the attensutor, Determine the amount of attepuation, ~

Reconneet the coupler to the RF INPUT of the HP 8349A und the altepuntor and

power sensor to the RF OUTPUT, Add the amount of astenuntion deterpined fn step

20 to the dBm value now displayed on the power meter, The swin {5 the minimum

3utpul power with &+5 dBm fnpul over the 2,0 to 18,6 GHz runge and should be 420
B, ' : -

22, . Reconnect the network nnulyzcr'lo the output ol the coupler us shown in Figure 4-1,

23, }’Sc‘t the network unalyzer to display the power measured on the A input. Set the

24,

25,
- 26,

27,

g

reference level to -4 dBm and seale to 10 dB/DIV,

Sel the sweep oseillator's start frequency 1o 18,6 GHz und stop frequency to 20 GHz,
Turn the 27,8 kH:z square waye modulation on. Set the plug-in's output power to +6
diBm and/then adjust it to center the waveform on the network analyzer's reference
l nt\ :J"

i i

Repeat steps 13 through 18,
| ‘

Disconnect the coupler from the HP 8349A and connect the power sensor o the coupler
output. Adjust the plug-in output power until the power meter mensures +6,0 dBm.
‘Disconpect the power sensor, connecet the attenuator to the coupler oulput and connect
he pow}:r sensor to the attenuator, Determine the amount of attenuntion,

: Recorin‘!cct%hc coupler to the RF INPUT of the HP 8349A and the utienuulor m'ul power

“-sensor to the RF OUTPUT, Add the amount of attenuation determined fn steh 27 1o the

‘dBm v:lue now displayed on the power meter. The sim is the minimum output power

. with o +8 dBm input over the 18,6 10 20 GHz range and should be 2420 dBm.

} '
|

t
i i

Performnnee Tests
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Performunee Tests HI* 8I49A

4-10, OUTPUT POWER, GAIN AND FLATNESS (Cont'd)

~ Leveled Qutput Power and Flatness

29, Conneel the eguipment as shown In Fi%urc 4-2 with the power sensor connected 1o the

HP 8349A™s RIF output (attepuator not installed),
- BWREP hF , POWER :
] nscmmn PANG-IN METER
ettt i P
AR o HEEEh. W e LIRS mnccanieem m [ l
| | K [p_. ©ia

SENGOR

F
OUIPUY
DETECION !
POWER
| i ADAPTER SENSON
HP BIABA TYPEN Lm) {1
MICROWAVE AP (1)

ADAPTER
v £ AMPLIRER
ACAS( T

i m @_'Fl--bllhﬁbnb
l LT \ / ?
* i >

o
10 4B ATTERUATOR

ADAFTER
TYPEN {m) 70
APCE LI

~ Figure 4-2 Leveled Outpur Power and Flatness Test Sep

30, Set up the sweep oscillntor as follows:

Start Frequeney; 20 GHz -

Stop Frequency: 200 GHz

Sweep;  Monunpl

ALC Made:  External

Power Level; 19 dBm

Square Wave Modulation: O,

NOTE

In order to leval the HP 8349A at +19 dBm, it may be
~ pecassary to adjust the RF plug-in's front panel EXT ALC CAL
edjustment. : : |

31, While m‘onitorin% the power meter, adjust the manua! frequency from 20 GHz to 2
GHz und determine the frequency of the minimem power point (minimum point will
typically oceur at the higher frequencies), Return the sweep oseillator to the trequency
of the minimum power point : ' o

32, Adjust the CAL FACTOR % on the pov;'cr meter to the value given on the power sensor
for the frequency selected and then adjust the output power of the plug-in for o +19

b - dBm power meter reading j .




HP BI49A ‘ | Performanee Tesls

4-10, OUTPUT POWER, GAIN AND FLATNESS {Cont'd)

B

33, Conneet the 10 dB nttenuntor between the adapter and power sensor as shown in

" Figure 4-2, While monitoring the power meter, adjust the manunl fregueney from 2 1o

20 GHz nid desermine the freguency ol the maximum power point [%clurn the sweep
oseillator to the frequeney of the maximum power point.:

. 34, Adjust the CAL FACTOR % on the power meler to the value given on the power sensor
. Jordhe frequency seleeted, Subtenet 9 dBm from the value shown ¢n the power meler (o
determine the leveling neeurney of the HP 8349A. This value should be 52,5 dB;

35, To meet leveling requirements, the vpleveled indieator on the RF plug-in should
remain off during forward sweep, Set the sweep oscillator for & 5 second sweep [rom 2,40
to 20,0 GHz and verify that the unleveled Indientor remains ofF during forwird

P
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4"1 1 ¥ SWH .
SPEGIFICATION; S |

SWR

5 Output

Fragusncy Range (BH2) Inplit  {Levaled)
21 16 180 =228 225

DESCRIPTION;

In the Input SWR test, the equipment s set up as shown in Figured-3 and the network annlyzer
Is setup for un A/R measurement. An open-shost enlibration is performed at the lest port ol the
coupler and the 'ealibration |5 stored fnto the netwark analyzer's memory, The network
anplyzer bs set for messurement minus memory and the amplifier is conpeeted 1o the coupler,
The dB value of the maximum point on the network annlyzer is determined and this value is
then converted to SWR. | -

In the Quiput SWR test, the 2,0 10 18,0 GHz frequency ranye i tested in four sepurate 4 GHz
bandwidths, This {s done to fnerease the resolution of the network analyzer display, The dual
directional coupler is set up as a single directionnl conpler and then a'lond 5 placed on the
end of the nir line (see Figure 4-3) to prevent any reflections from being seen at the coupled

ort. The signal at the coupled port is then stored into the network analyzer's memory, Ashort
s then placed on the air line, the network annlyzer fs set lo displny mensurement minus
memory, and the maximum change fn power s measured System-errors are corrected b
measuring the system Joss In one direction nnd then muliiplying by two, Finally, through
several caleulations, he SWR of the nmplifier is determined. .

Stop pus. EWEEP HP BI48A
§OWEEP L ELNK Ly
weep] pas 2 | gvor MICROWAVE
N | i b AMPLIFIER |
B8 EEEE ' ' TYPE [llml
E D1iB gh '-—E ona || — BE BB LOAD
B b BopB Se in v BERENASS o | PLbGN
RTTRIINK) | - o [ o
T * (OUTPUY
nsmn‘nﬁ? Ii‘rﬂmm nsmﬁ}’ou durrr TYPE N {1 ﬂ!i‘m
: . ¥
i ' E ‘ . UPEN D} ™
1 .
DETECTOR 1 PR ok Bo-md
! VEST
' IRCIDENT
‘ ' riler
s B
DETECTOR DUAL DIRECTIONAL ?
. IHPUI? COUPLER REFLECTED

48

F igpre' 4-3,  Inpur SWR Test Sémp
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4-11, SWR (Contd)
. EQUIPMENT:

chcl Osc“h"ornn»onb»‘»»»»»nnnnrnnunnn.nrrnpp» ['11)8350"
RFplug'lnnn-.nnnn»»»p»»rpn;nnn;nnn»nunn'Hn [’11’33590!\
Sl!lllf[rNclworkl\ntll)’zcl‘.n..-n...n.....,.n.n..”.......n ['[[’875(”\
DUlC‘IOr(Qrcqllh‘ﬂd)..»....nnn.».n.........”...n......' ['[pll(’ﬁ‘h\
Dua) Direetionn} Couplen .y vuvvsrvinnionnsns HP HIGI2D Option 002
2()011/\"”112(2I'L'(lllil‘t.'d).».».n..n.n.n.n.unnnu..n l‘[)llﬁﬁ.’/\
Typch(nShortn»»nr»rprt>»rurrrn:nnn»nnrnn»sprpps. I'IPIISHA
Ty L'N“)Opl!lln;n»»un»v»»»»»;nrnnnnnnnn l‘[p P/NBS()JZ'E(]UOI
T}’LL‘N(IH)SUQ Lon(l;bbgro»b»utanunnnnnn'n [.{l)()()t)AO li()n()ll
APC’7Shnrt“n/nornpr»rnrrH»nn»nnnn‘ninnn’ourr “’llﬁﬁSA
AI_C’.]SUQLondnno;r»p»»b»ar\bny»nnnnnntutn»»n»vp IIP‘)U‘)A
Aduapters; ' '
T}'pL‘N(Il\)'—ApC'-?.....Hn.»..H......;......u.n.u.. I'IPIISZSA
APC"?"APC"J:S(D tovb|blbbrrrrrotrn“brp!vl;nrvv» l‘[p P/N 1250'”47

i Type N (m) = APC-3.5 (1) (3 required),ovrvvvvvansnss HEP P/N 1250-1744

Cables:
Tych(n‘)(24lnr)‘,rrrPPbPPPPP?P}PDPP"PDD’}D?DD’PPPDEP' }lplls()()l}
BNC("‘ (4Bin’!3rcquircd)ibP'D’PDDD’P!DP}!DPbb!li»lb’bb l‘[plll’]()c
BNC(nI (24{“!)bbt"PPPPI'PPP.P?}#P’FP!FPPPI’Db"DrPPD’PPP l-lplll7nB

. SMA(I“) Db}.llkbtbbb'bbb!’hbDpi'b'}i'rl!lbp'blp'o} l'[p P/NBI:!‘.)'3[24

;

* PROCEDURE:!
Input SWR

i

R %ohnccl the equipment as shown in Figure4-3 with the short conneeted to the coupler's
est Port

2, Set the

sweep oselllntor us follows:

- Start Frequency: 2,0 GHz
Stop Frequency: 20,0 GH2
Sweep Time | see ‘ ‘
Sweep Trigger Internn) ’

27,8 kHz Square Wave Modulation; On
Display Blanking On

Power Level: 5 dBm
ALC Mode; - Internal

3, Sct the network anulyzer as follows:

Channel [} On , ! ,
Channel 2; O | :

. Measure, A/R

Display;
Scale; 5

Measurement :
dB/UIY { :

Reference Level: 0 dB

Press the HP 8349A LINE ‘switch on. Allow the equipment to warm up for 30

minutes,

'
!

I

-9

Performanee Tests

H



Pepformanee Tests

411, SWR (Gont'd)

(N
7

NOTE

In stops B and 6, o open-short calibration is performed, The HP
87GGA has o spacinl CAL function incorporated which auto-
matically storas the calibration information into memory whan
the calibration Is completo, Use this feature when performing
steps 5 and 6,

~ Perform a short enlihration,

Conneet the open o t,'\t' Test Port of the coupler and perform an open enlibratfon.

Connect the Test Port of the coupler 1o the HP B39A’S RF INPUT, Set the network
unnlyzer to display nput minus memory und adjust the reference to, phitee the waveform
onto the display .

Determine the dB value of the maximum point on the wavelform und use the following

formuln 16 calenlnte the SWR, The SWR should be =28,
sWR = Jof ¥

where x = the dB value of the maximum point.

" Qutput SWR

()’

10,

?onncct the equipment as shown in Figure 4-4 with the Joad conneeted to the nir
line . ’ .

Sel the sweep oselllutor s follows: .

‘Start Fregueney; 20 GHz

Stop “reguency: 6,0 GHz

. Sweey: Time: 0.5 see
“Sweey Triggen Internal

ALC Made: Externnl
Power Level: 15 dBm
Display Blapking On
278 kHz Squuare Wave Madulation: On

1

j i Y J ' !
i
i

CUn e R NI -\Il~|H|-'IH‘:m“”-mr‘llll [LIN LR | ] L] H {5 LN B
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HP 83YA ,
' }
. 411, BWR (Cont’d) ) o
o »
i | N
- P 1548
ANC CABLE 124 In) mcno'm@r!
P WEEP | SWLEP Siar Pt} ' \ AMPLIFER
51 BWEE 3
it G-V el it HrM Fiy o B rCIaR
> o, HE
o —— i — 1] ¥
| ) e
il pn sl Lo asa e MF oI
B b gunn | FREIREEIEIIE ) | ,
SYYEEP A VL
! f NETWON IIALYZER ' ol MIAPYER :
: ADARTER
TYPEN m& m TYPEN m%m
APC-2.6 (N APCS (1)
TYPE N {m) '
: iR foko G} OUNDIRECTIORAL
DETERTAR ' INCIDERE 1ESTPORY hy
' _
[ ]—
IPUY LG
! AUAPTER
TYPE N {m
E T0 APC-
: i AR
AlR :
APC-Y
N 5001 LOAD
I
rowtn
ADAPTER ADAPTER
APC-Y 10 TYPE N {m) YO
) _ APC-3.5 |f) nm.s'u
I:I'I_)_EI_H :
1 r"‘.‘Q‘J @IL’J. .""n v’-'
SENSOR
POWER
, SENSOR
Figure 4+4,  Owtpur SWR Test Setup !
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Performnnee Tests

1,

12,

13,

} 14?

412

15,

16,

17,

I8,

19,

. square wave modulation ofl und note the power level.

1

'NOTE

In ordor to level the output powar of the HP 8349A, it may he
noecessary to adjust the RF plug-in’s front pane! EXT ALC CAL
adjustment. Ensure that the RF plug-in’s unleveled indjcator
rgrinalns off during: forward sweep before continuing with
this test. ,

Setup the network analyzer to mensure the poweron the A fnput. Center the wuvelorm on
the display and then store it into memory, |

Connect the short to the air line ns shown in Figure 4-4 and set the network annlyzer to
display mensurement minus memory,

A ripplé wavelorm should now be displayed on the network annlyzer, Find the point
where the greatest peak to peak varintion oceurs (adjacent minimuim to maximum) und
determine the dB change from the minimum'to the maximum (should be a positive pum-
her). Enter the dB change oplo Table 4-1 in'the column lubeled A dB, .

Table -1, Owiput SWR Test Data

Fraguancy Ranpe (GH:E) _ :
A dB.(dB) | MSL{dN
Start © Stop
2.0 60 .
60 10,0
: 10,0 14,0
l ‘ 140 “ 18,0

Center o frequency marker between the maximum and. minimum points, Set the sweep
oscillator to CW mode and enter the marker frequency,

Set the power meter mode lo dBm and calibrate, Set the CAL FACTOR % on the power
meter to the value given on the power sensor for the frequency selected.

Disconnect the short and connect the pawer sensor to the nir ine, Turn the 27.8 kHz

Disconnect the coupler and conneet the power sensor to the HP 8349A°s RF OUTPUT.
Note the power level., _ f

Subtruct the ;iowcr level mca;surcd in step 16 from the level mensured in step 17, The dif
ference is the loss of the measurement system (MSL). Enter the value onto Table 4-1,

Repent steps 9 through 18 for the frequency ranges given in Table 4-1,

Lon BN T T ——— y A M s

HP 8349A




HP 8349A o o0 , : | Perlormuncee Tests

411, SWR (Cont'd)

20, Using the datn entered in Table 4-i for. she 2,0 to 6,0 GHz frequency range. perform the
following ealculutions to determine the output SWR of the HP B349A,

n Convert A dB to mensured SWR (SWR} -using the following equatiom

SWRy, = 10~ (AdB/20)

SWRy =

i ’ ! )
b, Convert SWRy to the measured reflection coefficient (Pyy) using the fol-
lowing equition: '

~ SWRy -
. pM = —
S | | SWRy; + |

Py=

1

, ¢ Convert MSL to the reflection coefficlent of the test system (Prs) using the
. - following equation; :

")
°
®
®
.
®
®
Y
°
®
°
o
s
°
°
?
°
s
e
e
®
@
®
o
°
°
g
®
o
e
°
o
®
®

Prg= 10~ AMSL/20)

Prs=

Pl Culcuilutc the reflection coelficient of the FIP 8349A.(Py) using the following
cquation; '

 Pa= px»i/p';fs

pA==n“ku__.“*;“__

¢, Caleulate the output SWR of the HP B349A (SWR,) using the following equation
and then enter the value onto Table 4-2 in the 2,0 to 6,0 GHz Frequency Range
column, i '

4P | |
SWRy= — B 1 .

. 1-PA ' o
_.,J : o SWRAb':

b : ' S ;. 4-13
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411, SWF\!(Cont’d) j o
Table 42, Output SWR Test Results /

. ' ' P
;rnquonuv 2010860 | 60to100 | 10,0 to 14,0 | 14,0 to 180
.Ranpe , ! i A

SWR

21. Repeat step 20 uzing the data enlcredinTublc4-l l‘ortthO t0 10,0 GHz 10010 14,0 GH:,
und 140 to 180 GHz frequency ranges, :

22, 'The lurgest value entered for SWR ln Tubh. 4 2108 the HP BI49A’s worbt cnse SWR. Thfb
vislue should be 22,5, | ,

i..@io.b)@.oqqqoobtei9099o.ieooooo
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4-12, SPECTRAL PURITY

Performance Tests

 SPECIFICATION;
o . | Harmonlcs
Fundamental Nan-Harmanic
. K " Frequency {GHZ) (%?::'p::lggvfﬁ)m Spurious
20 10 11.0 =-20 =55 dhe

-

|

 DESGRIPTION: | L

_ In the Hurmonies test, the HP 8349A s tested over the frequency range where the harmonie

content is the greatest (3.2 to 6,3 GHz), Initially, the test system Is calibrated by sweeping the

source frgm 9.4 to 12,6 GHz and storing a calibration line into the spectrum epniyzer's

memory, The calibration line is then set to 0 dB in order to allow the hurmonie content to be
direetly read in dBe, The speetrum analyzer s then set for measurement minus memory und
the’source is swept from 3,2 to 6,3 GHz, Afler several sweeps, the harmonice level (in dBe) s read
directly fram the spectrum nnulyzcr.\ .

' In the Non-Hermunie Spurious test, a frequency of interest is selected and then the speetrum

analyzer is tuned from 2,0 to 180 GHz while looking for spurious responses,

]
B WP BI4EA
Y ~ SWEEP 13 MICROWAVE ! SPECTAUM
DECILLAYOR  PLUG-IN © AMPLIFIER ANALYZER
N = a L.
B g e R _
. IRPUT
. e ™ . : ' i
; DEJECTOR
-QuTRUY FF
4 A W Y
m
TTTAPCABN T
" ]
» ~ ADAPTER
: FOWER ' '
i . . METER “*.\_,J{;,
\
E ' \ w0 Bi@
[ P._’_@:] J_ﬂ !
i " | 5ENSOR
: | : : ) - ' | i L
Y H : . m’- --...---.-- -l--pl-----l.n.--.nn&.u-bbll
SR POWER | h
SENSOR
I, ¥ : ! .].
i1, ' '
o | , .
o . P ' : ‘. ’ s ) '
TR . Figure4-5, Spectral Purity Tost »S‘empl
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Perlormunce Tests

i

412, SPECTRAL PURITY {Contd)
EQUIPMENT: |

SwﬂﬂpOﬁcnlﬂlnrp.runnrnrnHnonHnnunn”n‘-onvnnr ['IPBSSOB

RFplug'lnuUunMnbunnnnnvn_»nnnnnnnuuun HP B3590A

SchlruﬁlAlilllyzcr.n...n»-..n.un'..n...nn_..n..n..... HP B560A

LT Y (U T N I Ty HP 436A

3 L T 1T o] S T T T T HP B4B5A
Aduplen _

; C bl'rype N (n]) - APC'B,S (l) (4 rL’KIUircd)p PEEEERN bR B RS HP P/N IZSU'I744

nbles ' ' .
; SMA (m) (2 required) vosvvsusvrssssrr o rerissres HP P/N 8120-3124

.]!
: }

i
1. t

PROCEDURE; '

Harmonics

L

2,

3,

'CW: 12,6 GHz

v

Switch the equipment off and then connect it as shown in Figured-5 with the HP 8349A"s
RF OUTPUT connected to the spectrum analyzer. : '

Switch the spectrum analyzer on and then set it us follows’
Sturt Freguency: 6,4 GHz |

Stop Frequency; 12,6 GHz
Reference Level: 20 dBm : .

-RF Input Attenuation: 30 dB-

Scale; 5 dB3/DIV :

]

Set up the sweep oscillutor as follows;

Sweep Times 100 sec o

 Sweep 'l‘ri{;gcr. Single
)

'RF Blank

iz On g
Display Blanking On

ALC Mode; External

Power Level: 16 dBm

‘Switeh the HP 8349A LINE on. Allow the cquipmﬁnl to warm up for 30 minules,

Adjust the output power of the RF plug-in until the display on the HP 8349A rends 20,0

dBm. Set the sweep oscillator's start Trequency to 64 GHz and stop frequency lo 84

GHz.

Set tjl'n: Spcctrhm analyzerto blank chunnel A. Clenr channel B and then select maximum
hols ' .

i

Press single sweepson the sweep oscillator,

At the end of the sweep, chunge the sweep osciiiuto}r‘s start frequency to 8.4 GHzand stop
frequency 1o 104 GHz Press single sweep, | !
i , _ -

HP 8349A

.-0...._.‘...i..v.é....“060_00.00_0....00

BNC(HI)(24 ini)D)'bi!iilbbl!t'riP’b)b?tb!lhfb!!)tb?ii?" lell7un .

1r
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4-12, SPECTRAL PURITY (Contd)

9,

10,

)

1,

12,

13,

14,

15,

16.

7,

18,

19,

Atthe end of the sweep, ehange the sweep oseillator's start frequency to 10.4 GHzund stop
frequency to 12,6 GHz, Press single sweep, ‘

At the end of the sweep, a trace with some small powey drop outs should be displayed on
the speetrum analyzer To remove the power drop outs, set chanpel A on the spectrum
analyzer to write and set the sweep oscfllntor to CW, Adjust the frequency of the sweep
ascillntor to the paints where the drop outs occur. When the sweep oscillplor frequency
equals i drop out frequency, the drop out should be removed. ' -

On the speetrum analyzer, blank channel A and then seleet enter display line, Setthe dis-
play Jine 1o 0 dBm and then seleet channel B minus display line, Set the spectirum
analyzer to display channel A minus channel B, Blank channel B nnd select o reference
level of 0 dBim. , ‘ s

‘Set the sweep oscillator as follows:

Start Frcqu'cncy: 3.2 GHz ‘
Stop Frequency; 6,3 GHz . ,
Swuep Trigger Internal ’

On tllclépeclfum analyzer, clear channel A and then sel,$L Tor maximum hold, Allow the
swccp“?_sulllulcr to sweep three times through the [requencey range set in step 12,

Adjust the spectrum analyzer's lrequency marker from 64 to 126 GHz Determine the
dBm yelue and'frequency of the moximum point The measured value should be =-20

Performnnce Tests

dBm ﬁduc to the calibration performed in previous steps, the measured value converts

direetly to dBe),

If the maximum harmonic level measured in step 14 §s within speeification, proceed to
step 24, I1 the test failed, proceed to step 16,

Seleet CW made on the sweep oscillator and enter the frequency ol the harmonic that
exceeds the specilication. Enter o power level of 10 dBm.

Cnlfbrate the power meter nnd set the CAL FACTOR % to the value given on the power

ssepsor for the frequency selected Conneet the power sensor to the HP 8J49A RF OUT-

PUT. Note the power meter reading,

Set the sweep osclllator frequency 1o one-half of the hnrmonie frequency It is the second

- harmonic that exceeds speeification, or one-third the harmonie frequency iFit s the third

harmonic, : '

Adjustthe CALFACTOR% on lhc‘powcr meter to the value given on the powcr‘scnsor for
the frequency seletted. Adjust the power level of the RF plug-in for n power meter rending

, 0f20 dBm, , !

20,

- the harmonic,

Disconnect the power sensor and reconnect the spectrum analyzér to the HP 8349A's RF

OUTPUT, Clear channel A on the spectrum analyzer and note the power level of

Repeat step 16,

4-17
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Performanee Tesls { HP B349A ®

4-12, SPECTRAL PURITY (Cont'd)

22, Meashre the power level on speetrum anglyzer, Caleulnte the insertion loss of the fest Rys-
tem by sublracting the powerleyvel measured in this step from the power Jevel noted in slep
17 (insertion loss = power level step 17 minus power Jevel step 22),

! .
23, Determine the powerlevel of the harmonie by ndding the insertion loss enleulited in step
22 to the power level noted fn step 20, Subtraet 20 from the sum to determine the power
level of the harmonie in dBe, The dilference should be §i-2() dBe,

|

Non-Harmonic Spurious '

24, Setihe sweep oscil‘ ulorton CW I rcqucncfof Interest. Connect the power sensor to the RF
QUTPUT of the HP B349A and ndjust the output power ol the plug-in until the power
meler reads 20,0 dBm, | ‘ '

25, Reconnect the speetrum analyzer to the HP 8249A4°s RF OUTPUT and tune the spectrum
analyzer from 2,0 to 20,0 GHz Look for any spurious responses. When one is found,
 determine §ritts harmonieally or nun-harmanienlly related. Ifnon-hurmonically related,

the spurious signal sould be S -55 dBc, D |
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Tuble 4-3,  EHP 8349, Text Record

Performance Tests

Howlott-Packard Madu) CRERTY | Date:. S
Microwave Amplifier ;
Serinl Number; . — Testad By,
Spacification Tested Step Tast Conditions . Specification Maasurad Veluo
4-10, Small Signal Gain 8 Inpul Power: =5 dBm 15 dB S
410, Unleveled Gutput | 21 Frequency Range: - ‘
Power 2.0 to 18,6 GHz 20 dBm B 1]\
Inpul Power: 5 dBm ‘
4-10, Unleveled Output 28 | Frequency Ranpe:
Power 18, o 20,0 GHz 0dBm e iy
Input Power; 6 dBm
410, Output Power M | Minimum Output | .
Flaness ' Power 19 dBm. £125 A8 |l dB phepk
Leveled
411, Input SWR 8 S2.8 R
411, Output SWR 22 | Output Powen 525 | e
’ 20 dBm, Leyeled
4-12, Spectral Purity: i4 Qutput Power; =70 dBe e dBe
Hurmonfes i 20 dBm, Leveled
412, Specipal Purity: 25 Output Pawer; . X
Non-Hurmonie 20 dBm, Leveled =55 dile oo B
. Spurfous
. l- ’I |
J ‘ 1
RN ) . 1 |
o ; ! |
' Vo Il‘L i [
A P .
A B
S
S
, ; | !
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Adjustmenls

 SECTIONV
 ADJUSTMENTS

" B, INTRODUCTION
.5’2r

This scetion J)mvidcs ndjustment proce-
dures for the HP 8349A microwave nmplifier,
These procedures showld not be perlormed s
routine nudntenance but should be used (1) after
replucement of b pirt or component, or (2) when
Fcrl‘ormnncc tests show that the specifications
isted in Table I-1 cannot be met. Table 5-1 [ists

- the adjustment procedures deseribed fn this

section, Table 5-2 lists ull the adjustable compon-
ents by reference designation und adjustment
name, piving the paragraph number of the
adjustment’ procedure and a deseription of the

. funetion performed by the adjusiment.

"NOTE

Allow the HP 8349A microwave
amplifier to warm up for 30 minutes
prior to making any adjustments,

6-3. SAFETY CONSIDERATIONS

54, Although this instrument has been,

designed in nccordunce with internutional safety
standards, this manuasl contains information,
cautions, and warnings which must be followed
to ensure safe operntion and to retnin the
instrument in a safe condition. Adjustments and
service should be performed only be n skilled
person who s aware of the hazards involved.

W A i T

l WARNING l

Adjustments |n this section are
performad with power supplied to
the instrument while protective
covers ore removed, There ore
voltagaes at pointe in the instrument
which can, if contacted, cause per-
sonal injury. Be extreamely careful, '
Adjustments should be performed
only by a skillad person who is
sware of the hazards [nvoived,

Capacitors inside the instrument
may stil) be charged, even If the
instrument has been disconnected
from its source of supply, '

' NOTE

Use a non-metallic adjustiment tool
whenever possible, '

6-6, EQUIPMENT REQUIRED

56, Thee uirmcntrcquircd for the ndjustment -
sted in Section Lol this manual, IS

procedures is ]
the test equipment recommended §5 notavallable,
other equipment may be 'substituted i its
rorformance meets the eritien] specliientions

isted in the table, The equipment required for

cach adjustment Is specified sn eneh procegdure,

B-7. RELATED ADJUSTMENTS .

5-8, All of the adjustments in the HP 834% '
" microwave amplifier are interrelated. I} adjust-

ments gre required, all the ndjustment procedures
;ihould be performed, in the sequénee provided
here, o

||
P
]

r

u



Adjustments ; HP BI9A
, o | |
Tahle 5=, Adjusiment Procedirey |
Paragraph Pracadure
B
5 +8V and ~1GY Bower Supply Adjustments
| _
5=10 Display Zero Adjustment '
! 5 Disﬁlnycd Power Level Adjustmenis
l _
: ;
' Table 5-2,  Adfustable Components
Refeyance Adjustment Adjustmant
Desighation Name Paragraph Daynfipllnp
ASR35 +3V AD) 54 Adjusts the de voltuge at the output of
o : : voltnge regnlntor Ul to +RY,
A5RI6 , —10V ADJ 5-9 Ad_[uslS the de voltnge at the output of
1 R 3 volloge repulator Ut to =10V,
1 I
v AIRY - MTR CAL 510 )Cnlibrmes the fromt panel displuy,
. ! ! P :
A4R}4 0 DB ADJ 511 Compensates for the detection djode
IR ' fn the A2 microcireult to set the
displuyed power level nt 0 dBm.
1 X . l | .
A4R22 10 DB ADJ 5-1% Adjusts the gain of A4US to set the
- displayed power level at 10 dBm,
© AdRI3 20 DB ADJ 5-11 Adjusts the bins current for the dual-
1 slope Jogger cireuit 1o set the displayed
power Jevel nr 20 dBm. !
) i
52 1 )
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HP B39A I R Adfustients

59, -8V AND ~10V POWER SUPPLY ALJUSTMENTS
REFERENCE

A5 Pawer Supply Ammhly | | A 3
DESCRIPTION R -

The +8Y and =10V power suppliés wre ndfusted to the proper levels,

DIGITAL VOLYMETER

{tP 0148A
 MICROWAVE AMPLIFIER

! !

@ . Figure 5 -1, Power Supply Adjusiment Settip
® _ $ '
' EQUIPMENT
® |
. Digh“lvohmt-lcr(DVM)nnnnnr'}stnh»»»u)»n»tnnnnnn Il[)3456A :_‘ E Ii;‘!'i

PROCEDURE , | RS

I, With the LINE power ofl, remove the top cover of the HP B349A micmwuvc amplifieras | o
follows: remove the serew from the reur cover-strip of the earrying lmmllc' side the top b
cover back to expose the cover's front edge, and Lt ft of), ,

—

wn

2, Switch on the LINE power, and allow the fistruments to warm up Jor 30 minutes, ’

3, Connect the DVM LO terminal to ASTP6 (A GND 2), and the H] lurminul 1y ASTP) o ‘ ’
(+8V). Refer to Figure 5-2 lor A5 power supply ussembly ud}mlmmﬂ Jueations, L

4, Adjust A5R35 (see Figure 5-2) for n DYM rcuding of +38, 000 = 0l Vdc |
Connect the DVM HI termian) to ASTP4('-IOV) ' o Y.
6. Adjust ASR36 for u DVM rending of =10,000 £ 001 Vdle -




Adjustments

5.9, -BY AND --10V POWER SUPPLY ADJUSTMENTS {Cont'd)

ABTPS
A GND 2

AE F
ASI6  ABTPA ASTP)  ABR3S
VAD)  ~joV OV BV ADY

HP B349A
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CHPBMIA | Adjustments

6-10, DISPLAY ZERO ADJUSTMENT

REFERENCE b
Al Front Panel Assembly

DESCRIPTION

With the A4 signal condioning nssembly removed from the instrument, the inputsignal to the
front pane) display Is forced to 0 volts, AIRY (MTR CAL) on the front papel assembly is then
ndjusted to epuse the POWER LEVEL disoluy to correspand With the 0V fuput signnl,

EQUIPMENT
E)flclldcr Bounrd .., PR R R R R R R R R R R R R R AR R b b HP pﬂﬂ- NUInhcrUBJ‘i‘)-GUUl"

PROCEDURE o '
1, Makesure the LINE power lo the instrument [5 OFF,

2, Remove the display window (Uhe upper front dress punel) by pushing both elips to the deft »
ansl pllowing the window to drop forward,

3 Remove the top and bottom covers of the instrument. 'To remove the top cover, unserew
the rens cover-strip of the earrying hundle; slide the top cover buck to expose the cover's
front edge, nnd 1 it ofT, To remove the bottom cover jt Is only necessary to remaove the
single serew from the center of the renr frame and slide the cover back nnd of);

4, Remove the A4 signnl conslitioning assemb'y from the instrument as follows, Disconneet
W3 reny panel eable from A4, Disconneet conx cable W2 from A4 und seeure itont of the
wiy, Remove the allen serews holding the top and bottom of the A4 nssembly onto the

- center divider standolTs, Pull the A4 assembly out of its motherbonrd socket,

Conneel the extender boprd to the motherboard In place of the A4 signal conditioning,
nssembly, _ .
6, Switch on the LINE power und allow the fnstrument to warm up for 30 minutes,

7, Connet n jumper between pin 9 of the extender bourd tnd ASTP6 (A GND 2) on the

power suppiy nssembly, The veltuget pin Y is the display bonrd input signal, which is
thus Joreed to OV,

B, Adjust AIRY (MTR CAL) (see Figure 5-3) until the front punel POWER LEVEL display
reads =001, Continue to ndjust until the minus sign just blanks out.

g, Repluce the A4 signal conditioning nssemhly in the instrument. Reconneet W3 rear punel
- cable to A4J1, Reconnect W2 conx eable to A2, ‘

A1l
' MR8
“ ;‘ "‘ MT} UA
. ”l":.ﬂfl =,ll i wim‘-lnnu\ T "'
) , a5 ' (D
: N E [THY] 1,1} 1}
(X3) [ B ] .}
[ - Y oo | oea [oen | e H @
N B A,‘lm i -
. L L : k niM
b —s } . [N
| i ] - : !
@ e AP GO |
' Figure 5-3, Display Zero m{;’usthignt men‘an k
: s ! - ' H P ]! ' N . 5-5
I.E :) . .l' . [ : A .
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6-11. DISPLAYED POWER LEVEL ADJUSTMENTS
REFERENCE
A4 Signal Conditioning Assembly
PDESCRIPTION
The souree Is s;.vcpt neross the frequency ronge ol the HP 8349A microwave amplifier to lind
the maximum and minimum output power fevels of the pmplitien The average power level Is

cnleulnted, and the adjustments are performed al a frequency where the output power is it this
Jevel,

- A4R}J4 (0 DBM ADJ) s ndfusted to compensate for the sensitivity of the deteetion diode in the
A2 microcirenit. A4R22 (10 DBM ADJ) ndjusts the gain of A4US Lo obtain 250 mV/dBm on the
output nl A4TP3, A4RI3 (20 DBM ADJ) adjusts the bins current for the dual-slope lopger
efreuit The ndjustments nre internetive,

]
SWEEP RF
NBRUJUB pLG-IN POWER METER
: —? puo || m— ‘
I n‘gﬂé‘é Voo EEEEE &-u.b see | Expuin ﬁn%ngl |
- AL IKFUY T—‘—‘—] 2
R uhucmn
ourPur 4 oUTRUF
ADAPTER BF ) POWER
HP RJARA olrPur SENROR
MICROWAVE
”‘“’“"Eﬂ - a ADAP“H
RF !
WkPUT
MIAPTER
SMA CABLE ;

Figure 5+4, * Displayed Power Level Adjustment Senup

1

EQUIPMENT

.Swecposcillnloruiilpbtbt}pbl})ii!b}ii}ibb’bDPP.’P’PPUU"UDF‘P l‘[i)ssst)ll
RFP]ug"lniribibiﬁiPI)}PPDFb"!‘i’i’r"i?i"}t}iiiﬁtbrbi!&brl‘ll’sss‘)u’\
Powchclcriiiiiiﬁi?!}b’}.iDtii’l’iﬁiﬁbbbibbbtblDDPDDPD’UUUPP’ !-[[)43(,A
Powcrscnsorlirb.tiDllllbbhﬁllO"P’D'iPD'P"’PD’PDbbiiht?bbii? l-lp84BsA
Adaplers (3) APC-3,5(1) to NGO . vuvevvvessrrenr . HP Part Number 1250-1744
SM C"hle»»V»tbbrkbrbbppp»bb»pt'ﬁbprb$r»brt'> prllrlNumbchIE()'sl24
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HP 8349A

511, DISPLAYED POWER LEVEL ADJUSTMENTS (Cont'd)
PROCECURE | a

Finding an Appropriate Fraquanacy

I, Remave the top and bottom «~wvers of the HP B349A s deserfbed in the Display Zero
Adjusiment procedure,

2, Adjust the potentiometers on the A4 signa) conditioning nssembly o the center of their

Crange ‘

3. Calibrate the power meler,

4, Connect the equipment as shown in Figure 54, Switeh on Lth‘c LINE powe il allow the
Pnstruments to warm up for 30 minutes,

5 On the sweep oselllntor, press [INSTR PRESET] [CW], [EXT] ALC MODE, Muke sure
hhnt (L MOD] is OFF, Adjust the power Jevel to oblisin o poser meter rending nl‘lf}.m)

Bm, ,

6, Manunlly sweep the sweep oseillntor across the freguency range while observing the
ower meter displuy for penks nnd valleys in the power reading. Note the highest
owest power rendings and enleulute the nverage of these,

¢ Average power = (Pmax -+ Pmin) / 2
7. On the sweep osefllntor, press [CW] [6) [GHz]. Mnminlly sweep up the frequency rnge
unti]l you rench o frequency where the power meter reading Is equal to the value enlenlated
in step 6, Note this frequency for neferenee,
| 8. Compensate the pewer meter for the calibration fletor of the power sensor ot the
- frequency of inferest : ' >
Making the Adjustments : | !
9. On the sweep oscillator, press [POWER LEVEL] [0] [dBm), Manually adjust the power
evel until the power meter shows a reading of 0,00 dBm, I1 the reguired power meter
reading cannot be obtained, adjust the EXT/MTR ALC CAL ndjustment on the [ront
punel of the RF plug-in,
10, On the HP BMYA signal conditioning assembly, adjust A4R14 (0 DBM ADD) unifl the HY
8349A displuy reads 00,0 dBm. Refer to Figure 5-5 for the location of A4R14,
11, Adjust the sweep oscillntor powcr'lcvcl to obtuin a power meter reading ol 10,00 ¢Bm, If
» the required power meter reading cannot be obtained, adjust the EXT/MTR ALC CAL
adjustment on the front punel of the RF plug-in,
12, Adjust A4R22 (10 DBM ADJ) until the HP 8349A displuy rends 10,0 dBm,
]
13, Adjust the sweep oscillator power level to oblain n power meter reading of 20,00 dBm, If

the required power meter reading cannot be obtained, pdjust the EXT/MTR ALC CAL

adjustment on the front panel ol the RF plug-in.

- e B e L I R TR,
s e el a1 e e s bp e — . 7
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611, DISPLAYED POWER LEVEL ADJUSTMENTS {Gont'd)

A4

M2 MRI3
10 DBM ADS 20DBM ADS 0 DBM ADJ

X "

| 03° ©naE BRERBERD
@ UpEEY gERE® Bpm @9 ©

- " B 6D A O BEE BE
NOLINON @'@ PN '
g | | ® @ ll)®

|y y BBEED BEE D BOE BER

T rn gt
([(®))

AN ik

g~

. .
Figure 5.5, Signal Conditioning Assembly Adjustment Locations

1

14, Adjust A4RI3 (20 DBM ADJ) until the HP 8349A display rends 20,0 dBm.

15, Iterate between power meter readings of’ 10,00 dBm und 20,00 dBm, Rendjust A4R22 sl
A4RI3 §f necessary unthl the HP B349A display matches the power meter reading nt both

settings,

16, Set the sweep osciilator lo obluin o power meter reading of00.00 dBm, nnd muke sure thit
the HP 8349A display still reads 00,0 dBm. I8t [s necessury to rendjust A4R14 for a 000
dBm display, recheek the display at 10 dBm and 20 dBm, and ensure that it still matches
the power meter readings (Note |I repeated fterations of adjustments cause the
potentiometers to rench the end of their range, recenter the potentiometers and repeat the

adjustment procedure), '

t






HP 8349A

. Replacenble Parts
y)

H

SECTIONVI '

'REPLACEABLE PARTS

6-1, INTRODUCTION - '

6-2, This scction contains information for
ordering parts. Tuble 6-1 lists the avajlable
exchange assemblies. Table 6-2 lists abbrevi-
ations used in the parts list and the names and

~ addresses that correspond to the manufacturers'

cade numbers, Table 6-3 lists all replacenble
parts in reference designator orr.lcr.

6-3, EXCHANGE ASSEMBLIES

6-4, Tublc 6-1 lists assemblies within the
instrument that may be replaced on an exchunge
basis, thus affording u considerable cost savings,
Exchange factory repaired and tested:assemblies

are available only on a trade-in basis, therefore
the defective assemblies ;must be returned for
credit. For this reason, assemblies required for
spare parts stock must be ordered by the new
assembly part number,

6-6. ABBREVIATIONS

6-6. Tublu 6-2 conmlns three major sections;
Reference Designations cxpands the
designators used in the parts lis;; Abbreviations

~ defines nbbreviations used in the descriptions of
“replacenble parts; Manufacturers Code List

references the name and address of a typical
manufacturer with the code number provided in
the parts list

6-7. REPLACEABLE PARTS LIST

6-8, Table 6-3 is the list of replacenble pnrt:,
and is organized as follows:

u.  Electrical assemblies und their compom.nls
in ulpha-m)mcncal .order by n.fcrcncg
designation. ‘

o :
b. Mlscellancous chnssm—mountcd parts in-

u[pha -numerical order by reference
designation. -

¢ Instrument optlons and theif components
in alpha-numencul order, ‘

d Thtl deseription of the past.

d.  Service nccessorfes,
e, Attaching hardware,

6-9. The information piven for esch parl
consists ol the following: -

b The Hewlett-Packard part number,

b, Part number check digit (CD).

¢, The total quantity (Qty) in the instrument.

e A typical manulucturer of the part in 4

five-digit code,
. The manufacturer's number for the part.

6-10.  The total quantity for each part is given
only once — at the first appearance of lhc part
number in the list

NOTE

Total quantities for optional
ussemblies are totaled by assembly
and not integratad into the
standard list,
6-11. ILLUSTRATIONS !
6-12, Figure6-}, Miscellaneous Parts, indicates
the location of thc replacenble miscellanecus
chassis-mounted parts listed in Table 6-3. Figure

6-2,-Attaching Hardware, relerences the
Hewlett-Packard part number for the hardware

~used with at least one Jocation in the instrument.

(Locations of major ussemblies are illustrated in
Section Vlll)

6-13. OHDEHING INFORMATION

6-14. To order a part listed in the Rerlaceable
Parts List, quote the’ Hewlett-Packard part

o 6-1

/
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chlnccui)lc Parts . ,

number with its cheek digit {CD), indicate the

quantity, und address the order to the nearest

Hewlett-Packnrd Office, The cheek digit will
ensure accurate and timely processing of your
order, o _

J

6-15, To order n part thut is not Jisterl in the
Replacenble Parts List, include the instrument
model number, instrument serinl numbern
description und function of the part, and the
numaber of parts required. Address the order 1o
the nearest Hewlett-Packard Office, '

il T HPBMYA

6-16, SPARE PARTS KIT

G-17,  Stocking spare parts for an instrument is
often done to ensure quick return to service nfler
a mbifunction oceurs, Hewletl-Packurd hus a
Spure Parts Kit available for this purpose, The
kit consists of selected replacenble assemblies
and components lor this instrument, The

- contents of the kit and the Recommended

Spares lst for this instrument may be obtained
on request and the Spare Parts Kit may he
ordered through your pearest Hewlett-Packprd
Oflice, '

Table 6-1.  Exchange Pars

' Referance ’ . New Part Rehuilt- Exchanpe
Destgnation Description Number Part Numher
A2 2-20 GHz Amplifier Assembly (includes 08349-60010 0834960024
hins bourd ‘assembly A3, RF input and
output cables W4 and'WS5, connectors J1
and J2, heat sink, transistor block, and
_ ntteching hardware)'
A2 ‘ Sume as above for Option 001 (rear panel 08349-60020 08349-60)25
(Opt. 00}) RF input and output) |
A Sume is above for Option 002, (rear . 08349-60021 . OB349-60026
' (Opt002) - punel RE input, front panel RF output) _

)

\

|

| | NOTE | | ‘
A For modula exchange procedure, see Paragraph 8-28, o

1 !

Table 6-2.\ Mr}n{:facmrér’s Code List, Reference Des:‘énan’qn.\' and Abbreviations (I of 3) 1

A

t : \ 1 * N .
Vool MANUFACTURER'S CODE LIST - ‘
MER ! ’ ZIP
~ |

Mo,  MANUFACTURER NAME ADDRESS o
v - ) =
000 ANY SATISFACTORY SUPPLIER ’ J
00N DENVER PLASTIC INC \ LAKEWOOD . Lo LILR
01121 - ALLEN-BRADLEY CO. : MILWAUREE wi i 1SN
295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS ™ 15222
H713 MOTORQLA SEMICONNUCTOR YRODUCTS 3 PHOENIX AZ RS0UN
06665 PRECISIONMONOLITIHICS INC. SANTA CLARA CA ' 95050
11236 - TS OF BERNE INC, BERNE IN 16711}
13606 SPRAGUE ELECT CQ. SEMICCNDUCTOR DIV CONCORD . NH 033t
19701 MEPCQ/ELECTRA CORP, MINERAL WELLS . TX Tol67
24546 CORNING GLASS WORKS (RRADFORD) BRADFORD . PA 16700
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
Xer CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC manl
28480 HEWLETT-PACKARD CO COKPORATE HQ PALO ALTO CA 94304
JLSES RCA CORP SQLID STATE DIV SGMERVILLE . (NI :
N BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
Hie7 ARIES ELECTRONICS INC FRENCHTOWN NS 1JAR25
56289 SPRAGUE Fr1 CT1RICCO ¢ NORTH ADAMS | MA M7

- 400 ; BUSSMAN M.tG DIV OF MCGRAW-EDISON : 8T LOVIS MO 63107
J5985 LYTTELFUSL INC, DES PLAINES ‘ IL oMb

62 | |
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Replneeable Ports

Table 6-2,  Mamyfactrors Code Lisy, Reference Designations, and Abbrevietions (2 of 3)

;

Alﬁbbbiblbtblﬁbill!‘bb Asscnll’ly
AT o ovvnonn Allenuttor, Isolelor,

Limiter, Termination
Cii‘!il.! EFEPFEREREEN DS Cﬂr““-il“r

~ CR,., Diade, Diode Thyristor, Step

Recovery Diode {(SCR), Varuetor
DCovvyveennss Directionn) Coupler
DS.... Annuncintor, Lamp, Light

Emining Diode (LED), Signnling
Devive (Audible or Visible)

E--u_-pnn-;n-» b ey Miscclln“cuus }

Electrical Pant

F}o\i)iiiii!iliib FERER LR} FUSL‘

A

Acuviiness Across Flats, Aerylle,
Air (Dry Mcethod), Ampere

ADL ..o, Adjust Adjustment
ALC FREREERRPEE S P P b p Alcollt)l,
Automatic Level Control

AMP .o Ampermge

CAMPL e Amplifier

ANLG‘ TAEPEREFEIEE R RPN b AI‘IHIUB
ASSY»H............

ATTEN» Phaababa iy Allcnunlfon.
' Attenualor

AWG.....,. American Wire Goge

=

B

3

J ]BD;»»’»:.‘nn-ug-_ Boﬂrll, Bundlc !

BE............. Baome, Beryllinm
BFR;H»M TR Btfort.BuﬂLr
BI—-K»rnpo b Blﬂkk. Blt!l’lk. Bloﬁ.k
BNC,,..
BSC »»u-nu}pp»npnsnn
Bva”'l

Busfe
Voltnge
»ic

C....vvv,. Copacitanée, Capacitor,
Center Tapped, Cenlistoke,

Ceramic, Cermel, Clreulir

MIl Foot, Closed Cup,

. Cold, Compression
CBLIIPODSIIDD llil'l’i"\i Cnblc
CER b»tnb!ilhllllrbkrll Ccmm{C
CH,.iopvosiireensss Genter Hole
CHAM...,,......ovhyss Chomier
CHAN . .ivvviir i sares Channel

.+ Assembly
ASTBL’FD.D"IPD"P"DPD Asl‘lbic)

corsy Type of Connector

..+» Reverse Brenkdown

REFERENCE DESIGNATIONS

rL 'PP.D'}I"IPD!!DDIF)D}DD riltkr
llb‘l"li’llbib PR ERR }lnrdwﬂm
Jp PRE R EER bR b Eh‘kll’iull CﬂnnLLll)r
{Stationory Portion), Jack
K"ir’!il‘i'iilii'v'lelbr‘ Rclﬂy
L'i"'liii!'ibbiIO Cuililllduul(}r
Ml"i*li’b‘iﬁtt!!} MFSLLII‘IIIL(’u\
! Mechanien) Pan
Poivvsrorsys Electsicnl Conneclor
(Movable Portion), Plug

Q.... Silicon Comrotled Rectifier
(SCR), Transistor,

Triode Thyristor
!“!‘liDb}bbiri*?*?*,'}l’?i Rcb[a‘t]r

* ABBREVIATIONS

COAX vvvvvriniin e, Conxinl
COM..,.. Commercial, Common
CONN....ovviviv e i Connecl,
Connectioh, Connector

CON’I‘ vvovr Contact. Continuous,
" Coptro), Controller
CONV»H»HHHHHJ) CDIWUIL'
cp,, AR NN N Clldmium PI‘"C'
. Condle Pawer, Centipotse,
Cenductive Plasiie, Cone Puint

b .

D.oivirbsens, Deeps Depletion,

Depth, Diameter, Dirvet Carrent
D/A .vovvvven. Digital-to-Analog
DAP..,..o.ov, DRyl Phthalate

V[)B PERRRB S DLLibLL DOUhlL Bl’l:ﬁk ’

DCAD‘D Yarerb e Diru-lcurnhﬂ.

. Daouble Contuct
D!;Lbbtblllbibb)b L3 O DoubIc
DCDR..... Decosder

AN EENENE S

DEG...iviiiivveinrin,, Degree

.D[Abbllilliiiilribﬁilhb Diﬂmﬂer

D[FF-»HH‘H»H»»”» Dirr‘:fcnﬁnl
DIP..,,... Dual In-Line Package
DO ... Package Type Designation
DRVR ..vvovvervonvnnsse Driver

E

Eivverveeres, Enamel (Onsilation,

Enhancement, Extension) .

E-MODE, ... Enhapncement Mode
EPROM..........vvsr Erasenble

: Progrommable Read Only Memory

“EXCL ,,,.,. Excluding Exclusive

EXT......,. Extended, Extension,
- External, Extinguish

- b

. U.‘nn»»p-

W

t

, ' HD Dbb‘biv

FxD-yraoabbbh-uooo;;

Si""iii'i'vlblﬁhibblb
Toovvoriiiinevess Trinslormer
TP o erriare s Test Point
v Inteprated Cirenit,
Micracireul)

VR.... Bregkdown Diode (Zener),
Voltuge Regulitor
ii!b!}b)!i)lbll}b (vnhlc
Transmlission Poth, Wire
x'rnwnnnnnnnnnr huLkL’
R R LR RERE R b (..ry\“ll U"il
{Plezoetectrie, Quartz)

Z ... Tuned Cnv[ly Tuned Clrenit

. F '

F» Ny b(b * r' Fnhmnhl‘"- Fﬂr“lla
Female, Fim (Resistor), Fixed,
Flange, Flint, Flnorine, Fregnency
FEM.....oovvisiivnsnnss Fennle
FEovveaniinnne Flange, Female
Connection: Flip Flop

FM.... Flange, Male Conpection;
Foam. Freguency Modulation

Fr LB
Product (Transition Frequency);
Feel, Fool

. Fixed
G J
’| | .
._GENibbhboir’bollllﬁll: (J‘Flll.'ml.‘
| Genermor
GL . e, Glias

G¥..... Genernl Farpose, Group

H.

H........ Henry, Hermaphrodite,
High, Hole Diameter, Ho,

. Hinb Inside Digmerer, Bydrogen
R » Hand, Hand,
. Head, Heavy Duly
HEX ..ovovivvnis,. Hexadechnal,
Hexagon, Hexagonn]

i . !

iC..ovivininy Collector Current,
. Integrated Clrenit

ID PEERER R R R b lllcnl“-wﬂ“()n.
Inside Diameter

o Switeh:

Current Gain Bandwidih

6-3
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Tahle 6-2, ‘Mannfacturers Code Lisy, Reference Designations, and Abbreviations (3 of 3)

CIFET . aees

Mlbb)bl
'

. MTR .

IF ivvssrsnnsss Forward Cuprenl,.

Intermediate Freguepcy

IMPD VRERRRERREI RS ll“rlLllﬂnLL'
INV s rseesiosss I0ChsIndium

lNlp»rtﬁbn Ber bbb R R bR Tll'plll' '

INT .o e Integrals

Intepsity, Intesnal

INTL v lmcrnul lnlcmntibnnl

ANV Inven, lnvcrrc

oo 'J

.ifl.‘ léfl‘ccl :t‘rI:||1sistnr

C )

K. yrivirreniens. Kllo, Patussium

KB . oohivernnp sy Knob
N 5 ' St

LED....,.. Light Emiting Diode

LGovirivirernnrsin Length, Long
LIN.vv.vvoe Linesr, Linear Tuper,

; Linearity

1
Ly

LK nn-unnnn.n‘» Liﬂk.l.l)d'll>

"LKG,issrrienss Lenknge, Locking
LKWRu;nbnnrbnv LDQkWKIShl!I' .
.LSn»nh »»$>

Loudspeuaker, Low
Power Schanky, Serfes Inductunce
LUMD»»--»-:»-»M.»»' L\Iminmls

i M 1

Male, Maximum, Mega,
Mi), Milli, Mode, Momeniary,

Mounting Hole Centers, .

Mounting Hole Diameter
MADDD"DII"DDDDDDD Milliunll’crc
b{ACH Y S I Mnkhincd
MAX...ovsvivennies . Maximum

) MCD l)bbhh)‘p‘)b;ti Milliﬂlndtlﬂ
.+ | - MICPROC.,...., ‘Microprocessor
R b1l$Cny->;rp

e Miseellancous
MLDM.... v }»n Mold, Molded
MM... ..., Magnetized Material

(Restrgted Articles Cade): |

Millimeter -
» Madel, Modified,
Madular, Modulated, Modulator |

MOD.........

MQSFET........... Meta) Oxide
o Semiconductor Fleld
Elfect Transistor

MTG»»DD;L».»I»IU [N Mﬂunling
MOLTIRLXR. .. Mishiplenés
MUW}..*..;.»......}MUSECWIN
MW, Milliwatt

Meler

x: N
N'CIIAN FRREE PR BB N-Chunllcl

:N°CIIAN R RN R r; N'Chun"cl

Metnl Oxide Semjconductor
NO,..,, Normally Open, Number
NPNH»H nnnrnnn thl“h’c

l’mitiu Negative (Transistor)
NSD)IFD n;nbnyn Nlmmit.umd
! " Non-Shoring. Nose

0.

OCTLiyv v v v vresvnnnrnnarss Ot
ol)ﬁnn’rur-nnn OlchDfﬂh.

Outside Dinmeter
OP oovvvvinnnrrnnss Operational’
OPT ., Optical, Option, Optiona)
OXDH-HHH--H CErE bRy OXidC

P ‘

PCrivviressrsssrss Pleocoulomb,
l’iccc, Prinlui Circuft
PCB.:vvss. Printed Cireuit Bonrd

pD PErEE S Pnd Pn"ﬂdiun'. phkh

. Diameter. Power Dissipation
pKGnnnnn»nnnn Pm.kngl:
pL‘!)’l"lib'lbb L pl]uscl&c&k‘

s Jl’iuin. Plate, Plug
[’LsTCDDbPPI’Di LI N }’I“slic
PNP......covry, Positive Negative

Positive (Transistor)
!’oLYED'l!PiDP'U..DDDD Pnlycslcr

"POS..usv0ess s Position, Positive

POZL,.vvsvivsr, Pozidry Recess
I)RCND RN N] P"(l » li Prcc{siol‘

PRP FEOEEEREE bR Pumlcp Purposc '

pTibiPDl?b“l'itblbrl pﬂﬂ.ph'ﬂ.
Platinum, Point, Pulse Time
vab [EN R R R R polyvinyl Chloridc

‘ [’W PEEEbEEEERR POWN WiI’tWDUHd
Lo ‘ Pulse Width

‘Q

QUAD")FI‘DDDD‘.D!DDU sctorFour

. ' R

RES, verever Rusenrch, Rcsismncc.

Resistor, Resolution
RET-trb-'b FEFEEEEREERRY Rﬂlﬂining
RFp PErREEEE R IR R Rﬂdio Fr:ducnty
RGLTR ) qsrrrsvrnsnns Regulalor

V RKROD)P!I)‘I)D!!D [N Rockcr
-RNDb)blotpbb LN NN R(llllld

RPG..... Ratary Pulse Genesntor
RR‘)&\PP‘D.PDPDPDD!DDDD'FF' Reur

T RVT aeisssseissers Rivel, Riveted

5
SCI‘DbﬁﬂﬁiiiI‘>Dl 1] Scruwlscrullb
Shfcon Controlled Rectifier
SGLu i, Single
1Sl'“'rr»nn-bbnnnunin Shnn
SLosussnssss Silicom Square Inch
SIG.....ovve s SiBnﬂ’; Sil,lnmcnnl
Sk, ..., Single In-Line Packnge
SRT’});"U!’P"DI’} ski".sﬂckct
bLDR» SRR LR RN AR N IR b b()ldc
SMuyeaiiiinn Samurium, Seum,
Small, Square Meter,
Sih Modular, Submininture
SMB..ciiieeess, Subminkature,
i B Type (Spap-On Connector)
SQ"’P’DPPPPDIDDO‘*D‘&I) St[llt!rl!
STLDDF!D’.DDF!‘PDD"FPDI bS'ch
SZ i R P

Prbrrran

T
TA v Amblent
' Temperamre, Tuntalum
TCovovivssnissss Thermaoplastic
THD,,.vvvvvis Thiread, Thrended
T}!K PEREF PR BRPE RN Thick
TO..-U-Q FrERE R pmkllgc'r)'pc
Destgnation. Troy Ounee
TR L. Varres
TRIG ....... Trigger Triggerable,
Triggering Triganometry
TRMR.ovvviriervinsrsy Trimmer
TRN!“D§>DD>!PIDDODF Tur"‘ Tur"s
TThovvvsrssrns Tan Translicent,
Transistor Transistor Loy,

U
UNC’I‘P‘V'I’.P}"'!FF" U'ldému'
UF. i, Microfarad

v

Voo Yanadiom, Vardable,

Yiolet, Vobt, Vollage
VA-»».»---”»r-r»rlr ant’\l“pcl'c
vDC ..., .. Volts, Direct Cuprent
VIDu»u»---»»»l-nrnnn Vldcn

’ W
Wi, Walt Wattage,
White, Wide, Width. Wire

\vBli‘ltﬁ'lDi.P'..P:’ Widc Bund
WD e Width, Wood
X
XSTR. v vvvvirsnnssss Transistor
. Ty ‘
YTM.,.vo, YIG Tuned Multiplier
Z

ZNR ..., Zener

RN NN NN NN

TR 1riplL '

000060000 cC0G000000CO0O0OGOCBOCARITS
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C'HP B349A ' Replacenble Parts
T ‘. L ,
; i‘l o :
e '
Y Table 6-3,  Replaceable Party
Refarence HP Part ¢ 5 Mir
asariptio Mfr Part Number
" Designation | Number |p| 9t Desaription Cude ‘
i ‘ .‘” ! :
M * g349-a0n0) | » L | prseiaY so assy 28400 | 08343-8000)
MCL Wi60+4004 .3 ) “‘M’M"ETOPr ID »JUP 2200 50YDC CER JodB0 0160~4084
Mc2 0LsN=-4084 4 CAPACYTOR- E +1UP T200 soype IL‘!R ra4e0 0160-4084
ML) . I IVTIY LT TS B CARALYOR- '} PJUF 7!0\ 50YRC CER 20480 D1E0~4084
(30 ‘0)60-455) 1 ? CAPAC ISR I: U Ty lbovoq HL?-PUL‘IP peden DLEQ-AER)
AJCH ' ‘I ! i)‘llﬂ-‘ 197 L} 2 CB_PBCITOI}-_I' 1] I;ZUI'O!O\ 0yRC 7 5€209 L50D225K9020A2
Mece ! . nm’-,ﬁ:gr T 1 | expncitor-ryn yaouraioe rovoe T se709 | 1sonloTxeolon?
AT - DL8040197 ) CAPACITOR=PXD 2,2Ur10% 20VDC TA 56209 BOD22SRH020M2
(314 ] orenrIeT 7 16 CAPACLTOR=PXD 010X +20% LO0YDC CER HLELTY 0160+1B79
AICE i (28 {3 Rb1] 7 ) CAPACITOR-FED ,01UF F20% JOOYDC CER 28480 QLE0-)BYY
Ans1 ! 9g0-0ats |3 b | DipLav-pun-ses r-cuar o) 20400 | 1e9c-063e
MD32 b 19910619 ? DISPLAY-RUR=BEG 1~CIAR +)-)i 0480 1990-0619
[31:.3] 1950~061% 7 DIBPLAY=HUN=BRG 1=CHAR )=}t 26480 19900619
M 1985-0819 TP DIHI’LQ\’-NUH-BEG 1=CitAR , 3=U H 111 1590+0619
1 !
ALY FLON =164 ) 1 ARDUCTOR RP=CH=NLD JIGUIL BY ,2DX, 4310 FLIT ] yhloo-1544
I U wesyubar J7| b1 TmANsISTOR PHP 2RJIBL L -ro' -18 poedsoRd | aenns | maan
ALk} © L oessbran i |6 2. | mespsror 51,0k v 0nm p 7Ce 04100 2546 | ca-vn-ro-s1i2-r
MR2 aesn=7244 |7 1 RESIBTOR 2,L5K 1N ,O%W P 7C=0%)00 14548 C)=)/8-T0~ 2151~
AR) 0E98+7231 ] 3 RESISTOR 2!7 v 0% r Ten0rifo FELTL €)-1/8-70- 1)IR-P
MR 0598471287 B © L | RESESTOR 131K 1% ,0% F TCBel00 74846 { C3-)/8-TO-13))-F
MRS okps- ﬁ!ll 0 . L RESIRTOR JK 403 ,L2EW P 'I'C'OOH 28400 069E-56348
SIRE OHI-)!!H 8 4 B!SIE‘!‘OR [LINY ] .IEW F TCe042% . FLELD Cipa-8)62
AR ‘0898~ )260 ] 1 PESEISTOR AKX Q% ,12BW P 'lflitlﬂn 8400 0694-)280
AlRS 0“8-!157 (3K 3 AESIBTOR 16K 1% 128K P TCe0¥100 28400 0698~)457
IRZ 2100-3310 [3 1 RERIBTOR-THMR 10K )0V € TOP-ABY 1-TRR Isie0 2100-)210
MRlo ﬂﬁ!‘l-??p ] 1 RESLSTOR BLL 3 .05\1 F TCe0+100 24546 c)-i/p-t0- BIIR r
AL 269a-720 b b] RESIETOR )JOK l +OOM P TCape 100 24546 (=L III-TS'IOOI r
MRAL2 B LLLLEr ) T ARSISTOR JOK LA ,O%W P YCe0s300 24846 C)=1/B=70=1002-p
ARLY NA98=724 7 RESISTOR 10K L% 0% p 'I‘C-D'I.EIO P c)-}/A-To=1002~P
MRLE 0s98="37) ] RESIBTOR BL.IK Lh ,05W F $CROM100 - U6 Cy-)/pmT0=50)2-p
ARLIS 069!-1“4‘ 1 B REBIBTOR )16 1% ,125MW P TCIOOIOD 24546 C4~1/0=T0=)16R-F
MRi 0757-019% [0 2 | RespsTom 3,16K L% 1250 P TCe0s100 2546 | ‘casdze-ro-2lEL-r
MR1T 069R=-B)62; | B REBIETOR IK p}l V125 1 rce042% 8480 DE90-6)362
ARLS 0E9R-6619 | B 1 RESIATOR 1N L1280 TCee s 28480 DESE-661%
AIRLY 690~7213 \ 9 14 REBIBTOR DD b0 P !’C-O#lﬁﬂ 24548 CY~)/0~-T0=-J000~F
AlR2D cReg~7212 9 RESISTOR 16O 1% 0% p N'O'IOU 24548 C€)=-1/8-T0-100R-F
ALTPL JBD-?OSO ‘1 L} b] CORNECTOR~EGL CONT 28480 0)50-2080
UALTRR 0180~20%0 f CORNECTOR~BGL CONT ! 28480 0)60-30%0
ALTR) 0)80-20%0 \ L} CORNECTOR=EGL CONT 28480 0)50-24850
AtuL S T TTIa I 1 | tc cony 2u-prp-c pug 0471} | MCMAANL
MUZ 1e5a-0047 5 1 TRANBISTOR ARRAY 16-PIN PLETC D 13608 WLN=200)A
AR 1830-141) 2 1 1IC DCPR CHOB BCD-TO=-7-BRC ‘-'I‘O-T LINB L8BS ChABLIPE
Al Bl0-0)i6 7 1 HETHORK=RES YE-DIPLRG,C ONM. X B 111)6 761 3-R180
[ 815-0P6Y a 1 1C CONPARATOR PREN B=DIp-P. PRG 012%% BR7231%P
MVYRL l!d?_-ﬂﬂll ) 1 CIODi‘lNR 5ylly 48 DO=35 Phe, 4% 20480 19020041
ALXAZ 1200-06%3 ) 4 BOCKET~1C JO~CONT DIP DIp«SLOR 51187 10-513=-11
ALIA) 1200-06%9) | 4], SOCKET-IC LO-COHT DLP DIP-ELURR 51167 Wesli-11
ALXAS 1360-069) ! 4 SOCKET=]JC LO~CONT DIP DIP-BLRR 5“07 10=-513=11
ALXAS 1200-0693 || 4 SOCKET~IC 10-CORT DIP DIP-BLLR 82167 | d0-513-31
/
A2 68)49-50010 | O / H 2-20 GUE AXPLIPIRR ASSENBLY 2480 08149-40010
f L (LIBCLUDES NIAS BOARD BEMDLY A, RF
JIRPUT B OUTPUT CABLE W4 L W3, CORNECTORS
JJ1 B 32, HEAT BINK, TRANSISTCR BLOCK D
. :' COBNECTING HARDWANE)
M2 Q8)49~60024 | & “ REBUILT=EXCHANGE 0!1‘9-!0010 28480 aR349-E0028
2=20 GHX ANPLIFIER ASKEMDLY )
M2 lOpt Q01) 08)ir~ecolo | 2 2-20 GHZ AMPLEIPIER ASSENBLY FOR FLLLIY Deyay-600320
OPTION 00} [REAR PANEL
. ) AP INRUT AND QUTPUT) )
LY CB39-60025 | 7 »'.( RERUILT-EACHANGE 08)49-60020 FLEE] 08)49~60025
_ / =30 Gtz AMPLIPIER ASBERDLY {0pr, 001) !
A2 {QPT 002) DHH-SOOZI‘ Yp 2~20 GH2 ANPLIPEER ASSEMMLY POR 20480 0!!4!;60011
) . OPTION 002 (REAR PANEL RP INPUT}
L% 0!“!-600?6 L} REBUILT=RXCHANGE 08143-50032) FLEY L 08349-60028

See Introduction to this section for ordering In formation
*Indicates factory sefected value




Replucenble Parts HP 8349A
o .
Tuble 6-3,  Replaceable Parts i
. 1 i o ﬁ
Reference PPart |c a Mir
t Descriptio Mir Part Number
Dssignaticn umber |p| ©Y Fiption Code
M 04349-6000) | 1 L [ BIAS pOAMD pusY as4m0 | o8349-s0003
DOEB KOT INCLUBE AO1«AJ06 OR AJKY-A)ES

A3CY olsa-4mdz |4 L1 | cARACETOR-FXD LOJUF s1ON LOOYDC CER 2n480 n{ao-ta:z

MCR oleo=4p)2 |4 CAPACITON-FAD 03U TLON LOOVDC CER Ja4no | oOleo-4832

M) ob0-4832 {4 CAPACLTOR-FXD 01U T10% 1OOYDC CRM 20400 | 0)1sn-4n2

MCi olk0-483% |4 CAPACLTOR-PXD ,OLUF Tlon SQOVDC CER wing | o}eo-amn2

Adeh "0l60-4832 |4 CAPACKTOR-PXD ,GRUP 10V LOOVDC CEl 400 | ole0-4812

MICK oiso-4pdz |4 CAVACLTOR-PXD ,DJUF »10% JOOYDC CER wmino | oleg-amiz

AXC? okeo-4p32 |4 CAPACLTOR-FXD ,010F FI0N JOOVDC Cxi 00 | odeo-dpdz

AYCEN sls0-4ad2 |4 CAPACLTCR-FXD ,DIUP 10N 1OOYDC CER 0000 | 0)£0-48)2

3¢ ojen-4632 |4 CAPACITOR-FXD .olur T10n J0OVDE CRR 10480 u{nn-lnl!

Adclo oro-4802 |4 CAPACLTOR-PXD ,0)UP T10W LDOVDE CER mmino | obso-48);

AL oleo-4832 |4 CAPACITOR-PXD ,01UF 3108 10GYDC CER 75450 | 0den-4832

ME12 ole0-t8d2 | CAPACITOR-PXD OJUF TLOM LOOVDC CER 16480 | oleo-4ad2

MEL odv-0i62 |9 4 | INBULATOR-XSTR ALUNENUN mino | oyee-oien

AIR2 0)40-b162 |7 INBULATOR-XBTR ALUMERUN amdio | o034p-0i62 .
AlE) 0)40-0162 |7 HEULATOR-KBTR ALUMIHUN aiso | ol40-0lE2

AL I EE NEULATOR-XBTA ALUNMINUN a84ge | 0)40-0162 )

.

AL LI%1-5267 |8 2 | CONMECTOR 40-PIR M pOST $YPE 20400 | 181eb2n)

M2 1250-5267 |6 CONNECTOR 40-PFIB N POST TYPE 0450 | 12815287

AINp2 151-2178 |7 2) | CONRXCTOR-BQL CONT HKT ,03-IN-BSC-B2 RND | 2m480 | 13813172

AP 0380~1245 |3 1 1 BIACER-RVT-OK 4-HN-LD 1,B-NA-1D 00000 | ORDER BY DESCRIPTION
Adnpd 1200-0173 | 2 | INSULATOR-XETR DAP-GL g | tace-oim

AIHPS ' 0JR0-3285 |4 % | BPACER-RVT-ON £-MNsLG 3,H-HN-ID €0000 | ORDER WY DESCRIPTION
AINPY 1255-21013 |4 30 | CONBECTOR-KGL CONT BKT .04-Li-bsc-gt RNb | 26480 | 2251-201)

AIPY 1251-9503 |9 4 | conn-post TYPE L10O-pIB-BPCE 24-CONT mino | 1a51-ms03

A2 1251-0503 |9 CORN-POST TYPE ,100-PIN-BPCG 24-CONT amine | ¥251-8803

Aol 1854-061T |1 2 | THANSIATOR HPR IN2219A BI TO-% pDepOONM olzss | mzaiea

A0 1854-0637 |1 THANGISTOR RPN 202719K B1 TO-5 PDeBOONW 01295 | Mizioa

AQ) 8540072 |8 4 | TRAMBISTOR HPH 28054 B TO-86 ppe2sy ses | mokd

A4 ie54-0072 |8 TRANSIBTOR NPN 25)0K& BY TO-66 pii= 134 ses | moss

Asas 1854-0072 |8 THANBISTOR NPR 28)0%4 BY TO-£6 phe 2% nses | mioss

ST 1as4-0072 | TRANBISTOR NPH 281084 BI TO<66 PO»25W waes | 084

AIRLS n | 16 | FACTORY BELECTED, NOT REPLACEABLE |

AJR2® FACTORY BELECTED, HOT REPLACKABLE

AIRYs FACTORY BELECTED, HOT REPLACEABLE

AR FACTORY BELECTED, ROT REPLACEABLE

AInse FACTORY SELECTED, NOT REPLACEAULE

AiRgs PACTONY GELECTED, HOT REPLACEAULE |

AJRT PACTORY BELECTED, HOT REPLACEABLE

AIREs FACTIAY BELECTED) ROT REPLACEADLE

AJRY» PACTORY BELECTED, HOT MEPLACEABLYE

AJRLg ; PACTORY EELECTED, NOT REPLACEARLE

A3RLLS PACTORY SELECTED, NOT REPLACEABLE

ARL2 PACTONY BELECTED, HOT REPLACEALE

AJR1) o7s7-048 ) (8 | RESISTOR 5,11k L% 1250 P TCA0:100 T ct-l/n-rn-&}ll»r
AIRYA 0757-0438 |3 RESIESON 5, 10K 1% 1250 P TC=0F100 546 | C4-1n-to-8i11er
AIRIB arsrenide |3 RESISTOR 5,11K IV ,125W P $C=03100 a4ase | ca-17e-70-5100-p
AIRLE 0751-0438 |3 RESESTOR 5, 11K 1% ,125 F TCOs)0D 2546 | Cl=1/B-TOB1Y1eF
AlRL7 o781=0438 |2 RESTSTOR 5,11k 1V ,1334 F TCs0F100 2546 | Cl=L/BTE=RINL-P
AIRLE 0I87-0438 |3 PEBIBTOR B,41K 1 1280 I TCn0v 100 24546 | C4~1/8-TO-S1)1-p
Alnige FACTORY BELECTED, KOT REFLACEABLE ‘

AJR20° FACTORY BELECTED, ROT RXPLACEADLE
C AIRZLS PACTORY BELECTED, HOT REPLACEABLE

AdR220 FACTONY BELECTED, HOT REPLACEABLE

AIR23e PACTGRY BELECTED, HROT REPLACEADLE

AJRIA FACTORY BELECTED, ROT WHPLACEABLE

AIRZ5 os98-8812 {7 4 | mEsEsTOR L v 139 P TCROs100 20480 | o696-88)2

A2RZE 0590-08)2 |7 RESIBTOR L )% ,L25W P TCeD3300 460 | oese-par2

AIRGY 0E90-08)2 |7 RESIETOR 1 )% ,13tW F TCw03100 20480 | 0698-p813

AJR2B nese-2edz |7 RESIETOR X 1V 1260 P TCe03100 20480 | o0638-8812

ALY 0E9E-3847 5 2 | mestaTom 3 sy e ¢ rCR0sTI2 okl2y | enlocs

AIRID ge9a-3547 |5 RESTSTOR 1 5% ,hW CC TCs0+412 . a2l | ¥sless

ARIL 0757-0442 |9 1L | REBISTOR 0K Iv ,)2% P TCe0+100 24546 | ca-3/n-r0-rooz-p
ARYZ 0137-0442 (9] RESISTOR 30K )% , )23 F T¢m0T100 usis | ca-1ze-ro-rooz-r
MR C187-0842 |9 - RESIBTOR' KCK 10,1258 P TCm0310) 24348 | C4-178-T0-1002-F
AR 0Is7-04)2 |9 AESLSTOR ROK 1% ,129W P TC#0%)00 24348 | ci-178-10-1002-F
AIRY? 0598-2192 |8 2 | mesteToR 20,7 1% ,EW P TCR0sT00 2ip0 | 0695-3392

AIRIB 0698-3392 |8 RESTSTOR 23,7 AV W F TC=04100 me80 | 0698-2197

AL 180-0316 |2 3 | MerWonk~pzs 16-DIP30,0K OHM X 8 o2t | nepron

,See Imtroduction e this section for ondering Information
6-6 *Indlcates foctory selected volup
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HP 8349A ; Co Replacenble Parts
. | 100 } R
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Table 6-3,  Replaceable Pans 20 0 v ;
. o
1 . . P
Reference PPart [c| o D Mfr - ‘ ' -l
escription’ " Mir Part Numhboer
Desighation | Number o] 9% escription Code | ' | '
N .
i L
ﬁ|j : i
Alg sig-00i6 |1 KETWORK=NES )B-DIP)O,0K ONN A B ' otizl, | depkay !
Ay Bio-03i6 |1 NETHORK=BES 18-DIP)0,0K GIIN X 8 LI A IR ITTIT
R ' |
Adxk 1200-0882 | 4 1| BXCRET=IC 40-CONT DEP-SLBR Imine | 1z00-0%83 ,
A
. 1. oL
Y nBA9-§0604 | 2 L | BIONAL CONDITEONING DOARD ASSEMDLY 28400 nulit—ﬁﬁnni=‘ y
‘{.
Y1) 0180~48%) 7 CAPACTTOR-FRD ,LUP 5% LOOVDC HET~pOLEP :anau] Altb-aaaz
McC2 0)Ro-09 |7 . CAPACITOR=PEL ,010PT 4200 FOOVDC CER - :E‘ ol oLeo-1n1y
Aic) ' 0)60-)8619 |7 CAPACITON-PXD ,OJUP T20M 00YDRC CER 2had0 | o)en-2879
Alch . 01803879 | CAPACIFON-FXD LOIUF T20% 0OYDC CEp 20480 | 0l60-)A7H !
AlCH ols0-3079 . |7 ; CAPACITOR=FXD ,01UP ¥70% J0GYNC CER HLTTT ﬁlno-'ﬂ?’
' {
AiCs ojso-3819 |y CAPACETO -r:o OLUP £20% LOGYPC CER 28180 | 0)1s0-2879
ACY i 0l60-38Ty |7 , CAPACLTOR-FXD ,DIUF $20% 100V CER Ahe | olco-dA7e
Alce i olea-383y |7 CAPACITOR=FXD ,0LUF T200 LOOYDC CER 34n0 | opso-1mry
Ade alsn-303y |7 CAPACITOR-FXD ,OLUF T208 00yDC CER anido | olst-3ng i 1
hicio 0iED-307% |7 CAPACITON-FAD ,0I0F T200 100VDC CER 2480 | 0lag-)07
FY 4NN piso-3n1y  f7 CAPACITOR-FXD ,OLUF &20% 10DVDC CRR :nzng,w o160~ )19 T
| Mciz 0l60-381% |7 SAPACLTON-PXD ,01UP T20M 100YDC CER 2848 0140-1879 | |
ACL) olsn-J8T9 |7 CAPACLTOR-FXD ,0IUP 320V LOAVDC Cpt 24H0 olan—ln;w e
Ay oten-1879 |7 CAPACLEOR-FXD ,O3UF T200 JODMDC CEA a8kn0 | opep-1ayy 0 S o M
Alcis 0l80-38T9 |7 CAPACLTOR=FXD ,0IUP F20% 100VDC CER 0480 ntnﬂ-:nv» x TS
MCYE pleo-plis |} & | CAPACITOR-FXD s.nur‘lnu WIS TA 56289 | LSQDER5XS0MB2 3"
McLT himg«0LLE |1 CAPACITOR-PXD 6,RUFTION JWVOC TA' ShERY | LSODERSXSOISNZ. . f
ety nea-013s |1 ) CAPACETOR-FXD 6,BUFT)ON JSYDC TA 56203 laonaoanuo;su: | W
. it :
ACR 1901-0%18 | n 3 { DIOPE-BN BEG BONOCTRY 480 ’E ~an1s '
MCR2 9a1-0510 | DIOPE-8K BIG BCHOTTEY 20460 | 19 {uasla | :
ACR) spk-0516 |8 DIODK=BH BIG BCIOTTKY 20480 01-0518 LU
ACR4 1501-0336 | & 1 | DIODE-GEN PRY 35V SONA DO=)% 2m480 9o| 076 oy SR
‘h;cua 190l-003) |2 . ¥ | DIUDE-GEN pRP LBOY 200MA DO-7 EITLIN SR tTI S PR ‘ ; !
Mchs 1ot-003y | 2] | vIoDE-GER PRP 1AOY 20OHA DO-7 480 | 1901-00))
hcay 1501-003) |2 DIODE-GRN PR 1ROV 200MA bo-7 28480 | 1901-001) - .
A 1251-4e88 |0 }o[ CORNECTOR J-PIN M POST TUPE im0 | oumsiesems 0 i
. . .
MPL 1251-m60) |9 COBN=FOST TYPE 100-PIN-BPLG 24-CONT an480 | 1251-Bs0) .o v
ALOL 1854+029% |7 T | TRANSISTOR-BUAL NPH FDs4n0NM “au480 | I054-0295 ‘ oo
M2 1s4-029% |7 THARSTETOI=DUAL NPH PDe 400HK dedee | InsE=029% } 0o
MDY 18530451 |5 4 | TRANSIETOR PHP 7H1799 Bl TO-1R Phe)EONW 01255 | M)I9Y :
Ad0d a5)-04%) | % TRANBESTGR PP 2H3799 5L TU-1G PheJ6ONM nLass | aNMIee
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AP 0¥60-0%35 [ n CRRMINAL TENT POIR® pC) 00000 OUDER WY DEBCHIPTION
“ASTPA 0360=-055% 0 WG TRST POIRT PCP gogog ORNER DY DESCNIPYION
TR ;1 0160=-0%)% n INAL TEST FOINT PCH gego} QRRER Y BESCRYPTION
ANTRE ! n)ﬂo-os)s 0 TRAMIRAL TEET POINT PCB 1 100000 ONDER WY DERCHIPTION
MUY 16-0877 ] 1 jey Immr-»m-vus L2/ po-3 prg M480 1826-0677
MU2 8260677 1] pe-y ROLTIC ADI=)r08 1, 2/733Y TR-) PEG 8400 18326-06717
T 1826~042) |4 o1 | 1e Y RaLTR TH-) :10}4 INILTR
A4 ! 1838-0k2) L3 1 ey liﬁl.'ﬂl T} 21004 (28811
MWRL j0%-09%n |2 DEGDE-ZNI 1QY K D0= 35 pbw 4 TCs,075% 480 902~0958
MVR2 902-095) |7 DIGBE-INR 6,2y 5\ Pa-3% Plie, 46 TCe+,053% | 28480 9h2-095)
ABYR]) 1902-)7158 L} DIODE~EHR 23,79 %% DO=15 Phe, 4w ' 8400 502=22548
MWVRL 907-)182 1] 1 PIOBE~#HR L2, LV M}PG-M Pom, i FLETL 9n2-1182
AAY RS #01-1310 1] 1 DIOBE=ZHR 44,2V 28 DO=3% Phe uh' FLET1] L%02~3310
YT 1502-2203  |% L | DIODE-ENR L4,IY KN DO=YS DDe 4R 480 { 1902-)20)
. 1 ) i
B as)i9-sa0p2 | O 1 ROTHRA D> ABBY 28480 on349-50002 :
M’ﬂ’! li)llﬂ-l!!il! a 5 BYANDOFE=PRESE=IN 16 BN LGt B X 0,5 Joana ONEER Y DEBCRIPTION
Aep) ECLTCTTTY I I 1 | cown-post TYPE )O-PIN-BPEC 24-CONT il 2mam0 | das)-masd
AERR 125)-0494 [ CONH-POAT TYPE )10-PIR-BPCG 24-CONT 28480 1241-n494
AR . 1251-n456 | | conh-prax 3vpe +)0=PIN-BPCS F4-CONT wan0 | xaslerand ’
1117Y] y\on=-s07 L] 1 BOCKET~IC Vg CUHT pp-ELBR 8400 1700+0%07
WISCALLANEDUS PARTS ,
CRL - , {wwmn 2 2 | PIoDE-GER PRP B0V I00MA pO-7 20450 30)-001)
CR2 e “1h0i-0032 ? DLOPE=UER PRP IOV 200HA DO-} FLELL] _90]-00!1
L B)69-20019 | b 1| NdULATOR-BMITCH - 20400 | ond49-200%9
Bll | a4b=-0345 T 2 INBULATOR-COHNECTOR J FLELL 5040=-034%
; Mo, Ni0-000k |8 L oeume s 2309 HTp e 23,35 UL ' 35915 | nazo0m
ri sis-o21y 7 QR RAT homnu PILTER 28480 | 9118-0217
g1 #6290-60605 | 7| ° 2 | CORMECTOR TYPE-N F NP LHPUT) i | amama | asavn-sooos
ua ‘B4290-60005% 1 COBHECTOR TYPE=N F (RF OUTPUT) : 18480 #6290-5000%
3y L250-008) { CONIECTOR=0P BNC FF {FDE X BLAN 18400 12hp-0p8)
Ty AT B CORRECTOA-KF NC P {DET OUTPUT) anine | 12an-0lte
. : , ) .
H ; onyds-oon0l | 3) 1 | enowy rsunn-bnm i | owdes-ponot
P2, ondg=-onoo0d | 5| 1 RORT Bup-p FLELT ] on)49-0000)
» o1I0-2248 |7 1 INE POWER OH/GFF K u 480 | 0)70-2248
Hp b L0Y0-he) 4 0 1 BEZEL=PB FHOD, .“DLG,.)!OH.;IHII!.JMJE FITLL) 0)70-09}14
_HP]'& 5020-0a815 1] 1 PROBT FRAME miio LUFLEY FLY
‘Nps | "anye9-o0002 | 4] i x| rrosy su -rmrt.. uppzn Jnipn | om)4n-noco?
NR? onyée-paniy | 7 i DIBPLAY WEINDU 28480 tnyeg=-2001)
MER L040-69)7 5 { WINDOW CLIpP 8480 A340-6917
1] 08349-n0005 | A CENTER BUPPONT 84080 08)49-00006
: P'IO‘ 89600027 . |} 2 PLUD RUTTON FLETT] 6960-0027
Np)L aoto-7201 |8 } | roor-porros 480 | 50467201
Hpi? 5001-0429 ] ? TRAIK BTRIP=BIDE PRONT 204¢0 5001-0419
‘HpL) 5040-720) 0 1 TRIN BTRIP-TOP ’ FI.EL Y] 5040-720)
Mpld 5040~7219 [] 1 [ COVER BTRIP~HAHDLE-PRONT 8400 s040-1219
HPLs Kdo-7220, |1 L | COVER BTREPrHANDLE-RENR . JNAR0 | h040-7220
121 5050-9802 1 1 NARDLE ' g ! o 5060-9802
:rn pe349-50012 | 2 L |. TOP COVER-PERFORATED 8400 on34y-500)2
pib , B8E0-997F | & L | BOTTOM COVER-PERYORATED za400 | Kosgessr2
Np1S pey4y=-200l2 | 8 1 PUBIDUTTON ROD 8400 onJde~20012
NP70 " npdle ;?0025 5 1 pUsiroD CLIp 28480 a04)8=-2002%
Rp? , 03803022 5 ! 1 TERNINAL ALOCK=RO 'K'I!N‘IINMAS FLITE) 0)63=-202}
Npi2 08)49-DQopa { ¢ 1 BRACKET~RF CONNECTU FLLE L n8)49-00000
Hp2) ‘ 00349-00010 | 4 i RACKET=RP couu;cmn {OPT, £OL/002) 20480 | 08)49-00010
NP4 ve34y-20008 | 2 A RANBISTOR BLOCK 480 | 08)é5-30008
np2s | ooad9-2cmin | 4 2 HENT n]nm. PMNTI,D FLLLL 08 X89-200)8
] 08)49-20007 | ) 1 RESULATOR PLOCK 28480 o8 )49-20007
| ¥} T190~01 20 ] 1' TAANBFORNER COVER ,8%6-DP 0480 T00-0120
Np28:, RIS ATERN ' | LADEL-SEREAL NUKnLR . weine | Mar-2300
NpP29 A020- !I [ ] 1 1 REAR FRANE 8480 h030-8816
121 , 084y=0L'04 | 6 1 REAR PANEL 28480 UA)49-00004 -
BpM ‘nnl!?-bnndr ] 1 BUIRLL i 8480 08 343~004937
. eIy 1251-8167 -] 8 TERNINAL-BLIP-ON 28400 1251~d)87
P RRRY, 02932-00018 | ) ? LINE HORBULE RETAINER F{L1 1] 01%9)2+000)8
| .
H ! ;
1
. [ ]
T See fntroduction Lo this seetion for ondering infurmation
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] HP B349A | Replacenble Parls
o ' Tahle 6+, Rvplau’uhlcl Ay ;
. . | Reference PPart el g Mifr
) t Description Mfr Part Number
Dasignation | Numbar [p| 9% I Code
L )
® ;
. Bl nok-a6 | L | sWLTCH-pR DRDT ALTHG 4N ZNOVAC s | ael-ae
1 5100-264% |8 L | TRANSFOBNER {INCLUNES TIWL) 2480 | Khbo-782%
.. Wl MYi9-800L4 { 4 L1 CAULE AHSENBLY-RENBON-DESFLAY ROARD 400 | anlv-80p)d
LF On14y=-h002 | 4 ;) CADLE AEHENDLY-LOAR FATT RBY4Y~n0032
H) 08)49-50027 [ 9 L | CARLERBLUNAL mﬁn-nran PANED, ) 400 | 0m)49-s0237
‘ ' 08)49-3000% { Rr CADLE«IRPUT [GENI-RLQID) : 20487 | ondds-20009
Wi [opr a0l uum-:ou{s : P CADLE~ERFUT {OPT, 00L) p8dM0 | ondg-uin
w4 [opr 002 on1do-200)4 | o WP CADLE~INPUT {0PT, 002 w400 | omdas-poold
. i Ws 08349=200%0 !6 1 AP CARLESOUTFUT IBENY=RLIGID) L1 1] a9~ 2n0l0
.;, gpTION BO)
. M on34v~600320 | 2 "y | z-20 wis MLTPERR nmum mm. 60}) 040 | ge)a9-so020
‘ LINCLUBES BIAS NOARD ASSENNLY A),
; \ nr Iﬂitrg b DULPUT CABLES h" L H'},
Y CONNECTORS J) b .r:. NS
. TRANBESYOR RLOCK, & Amcumu ' NARDWARE)
: LT DR IL9-RO02% | 7 luenmw-muimns 0n)ag-E00I0 ! JMJQ OB)A9-E00
. 2=20 GNZ ANPLEFIRER ABKEMRLY |0pT, 001)
L , NP3 08 339-00030 | 4 L | HRACKET-WP CONRLOTOR {OPT, numoa} a0 | os)e9-no0le
‘ i ©IDELETE NP22)
' We jopr col) 0B 9-200)5 | ) 1 HF CABLE=IRPUT (0BT, ﬂnli 20480 Q) i%=-2001%
. {BELETE BTARDARD W) ‘
. I OpTIoN 002
: ; A2 osdes-soo) | 3] 2°20 itz ANPLIPYER Aauznm.r ‘pw. 002} 46D | oRdig-6002)
- llNCLUDFB NIAS BOARD ABSEN ’
. F INPUT & OUTPUT cams m !
| ! : : cunnzc-mns JL s a2 m:
: \ TRAVSIRTOR WhotK b AEPRCHING” ununwnm
. Az DRXA9-E00U5 | B REBUTLT=RXCIANCE OB)49~8002) F8460 o8 Ey=60038
2720 GHE AMPLIPIERR ABEENDLY (OPT, 002)
. ‘ HPl) op)y9=-00n0l0 | 4 1 BPACKEY=RPP CONNECTOR [OPT, O00)/DD2) 26080 pA3A9~-D00}0
: Wi 0Pt Q02) GeYE9-200)4 | O 1 RP CABLE=IHPUT (OpT, 002) 204080 oBYde-00Ls
. ; } | ‘ IDELETE BTANDARD W)
' BRRVICE ACCREBORIRS
: 1 \
08)43=-p00ll | & 1 EXTEHDER BRACKRET=ROARD 28480 0B349~0001)
083149=-00005% | 7 1 EXTENDER BRACKET-HEATEINK 78480 08)4%-0000% R
' onm-sool; 7 L | AMPLIPLER EXTERDER BOARD ASSENBLY 8480 | omya9-500}7 , '
Q0349-60N2 5 1 POMER BUPPLY EXTEHDER BOAHD ASEEENRLY 28400 08)49-50021 !
9222-009% |1 L | DAS-PLETC EIp-LOCK mn 2sie0 | 9227-01%9
o | | »
' ! ATTACHING HARDWANR \
. 1 ospe-3adn |2 5 | RETAINER-PUEN OH XN=TO-BNFT EXT 20480, | osbo-1b4s
2 a515-0219 ] 13 BCREW-NACH N3 % 0,5 SNNsLG S0-DEG-PLY-)D 00000 ‘OROER BY DESCREpPTION’
3 [ ILETTY N ) 15 BCREW-BNT=lD=-CAP K) % 0,% ENM-LG 0C000 ‘| ORDER 1Y DEBCR]pPTION
. 4 LLILER ] T ki 10 BCREW=-BUT=UD-CAP K3 X 0,5 L1IMM-LG agano ORDER DY DESCRIPTION
b 2190-0584 0 18 ‘WABIER-LE WLCL 3,0 MN 3, L=NA-1D 8480 2190-0%84
. 3 ' 0%40-06)% 2 1 NUT=BINET=PLT 10~32+TID STL 20440 0590-~08 )9
" 26800172 |} 4 BCREH NACH 10=-32 ,)75-IH-LU 100 DEG 20480 2680-0172
. a Jola~0%50 ] ] BCREW=-BEXT PL ID CAP 8+)2 .315-!" LG A2 FLELE ] J0)a-pesn
9 JO50~1188 R 18 WABNER BHLOR RO, 4 ,12=IH~ID 28400 Josc: X ine
) 10 j050-0305 s 8 | WASHER-PL MILC N, 4 S125-ihelD 26480 | 10%0-0)0%
P 0515-0478 8| - & | BCREN-BKT-ND-CAP M2,% X 0,45 L2MN-LG i | osls-pan
. 2 ﬂSlg-O!M P9 4} SCREW-BET-HD-CAP M1 X 0.5 LiMy-L0 HLETT] 05)15-096%
1) i 0%15-0966 -0 2 BCREW-BKTIDCAP R X 0,5 BNN-LG 84ED 9535-0968
{& 05)5~0947 !l - 10 BCREW=BET+)ID=CAP N2,5 X ©,4% ERN=LG 18400 0515=-0957
. 5 2199-080) ¥ 14 | WASHER-LK HLCL 2,5HN 2,6-NN-ED 2400 | 2190-0%8) .
_ 16 ! 72000043 | o 4 | BCREM-MACH 4-40 ,375-IN-L& PAH-HD~pOTE 400 | 2200-014)
. L7 2260-0003 |} 16 | HUT-JEX-W/LRWR 4=40=THD ,094~KR-THK 00000 | oBDER BY n:scmmon
. i 1] o4150~20004 [ L 12 CONNECTOR PIN=THREADED FLELL] 08)%50-20003
15 | 0160-0037 |7 1 | TERMINAL-BLDR LUG PLeNTG POR+)E<SCR 20480 | D)60-u037
N . 20 0)60-0042 |4 P | TERNERAL-BLDR LUG PL-NTS FOR-)6-BCR 80 | 0)60-0032
. J" ! } B i
. b Sew [ntroduction to this seclion [nrun!vrmuInfurmullnn
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HP 8349A

Replucenble Parts
! Table 6-3,  Replaceable Parts
i
1
‘Rofarence PPart |c A Wir fr P
art Numbaor
Designation | Number [o| Gt Desription GCode Mir
1 ouu-{hn 5 L | TERHINAL-BLDR LUG ;.-m-c FOR=§ )/B-BCH 480 { 0360-1350 !
}] oM0-3422 |8 3| spaceR~Rnp 20~ [ -nn o HMN-oD AL | 2sdmo | sdeo-)e2d
FH] 0);0-0006 | 2 | thsuLaTon-p u-uaun Jn]:u 0)90-0006
24 osEs-nnas ’ T mucu )X 0,5 i -G _pANID aninp | 083h-00%%
2 oske-0uie |8 2 | HCREW-RACH RA X 0.7 BOMN-LG PAN-ID andnn | osihe0las
2 osih-odsh 4 2 | scpEw-NAcH m.s X 0,45 N4-L3 vm nn mano | onys-0lhu
3 gsis=0338 |7 2 | ECHEMNACH N3 X 0,7 TOMN-LG PAN-H andmo | c0hi8-0128
a8 oays-0004 |3 2 ur-]rx nu;.-cum n: X905 2 M- -rux 0u00n | OPBER WY DESCREPTLON
2% 0535-00086 A | BUT-HEX DRL=CIIAN B4 X'0,7 3, 3NH-TIIK 6ogoo | opbER b¥ nEsCRIFFION
10 2190-000% (O B | WABHERSLK EXY T HO, 4 ,116-1H-ID 00 2150-0005
n 90-00{9 Y 4 um un- K Exr A NO B L ine-IR=iD 38180 | 31v0-0040
32 2 po-pols |3 2 | Masien R INTL T )/8 38, J17-1K-ID misn | 290
N 29500001 | B 2 ur-nun-nnt.-mm m 32-miD ,m-:nvﬂlk 30000 | ORDER nv  DEACRIPTION
' i J050-0239 |7 o | WAspER=FL WL1=IR=tD , 378~)R-0D 20407 | 10%0-p21
¥ l080-013% |8 3| WABHER-FL NLSC NO,B ,LY2-EH-10 an4nd | loso-0ide
. H
o 2950-0002 | 2 | wur-nex-perecian 370e=2n-Ti0 094-En-mx | 20480 | 29%0-01)2
. 20900008 | 0| . 2 1 WABRER-LX ENTL T 2738 BB ,039-MN-1D 80 | 2190-r104
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HP B34YA Replaceable Parts
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HP B349A

Munun) Backdnting Changes

SECTION VII
MANUAL BACKDATING CHANGES

1

7-1, INTRODUCTION

7-2, This manual has been written for and
npplies  direetly to  instruments with  serinl
prefixes lsted i the st paragraph on the title
page. Earlier versions of the instrment (serin
prefixes Nsted in the second paragrsph) muiy be
sHghtly dilferent in design or appenrance, The
purpase of this section of the manunl is 1o
document these differences, ‘

7-3, With the Informution provided - in this
sectfon, this munual ean be corrected o that it

7-6, MANUAL CHANGE INSTRI/CTIONS

1

1

npplies to any earlier version or conliguraion of
the tnstrument. Later versions ol the instrument
(with serin) numbers prefized higher than the
ane fn the fiest paragraph of the tite page) nre
documented i n yellow Manund  Chanpes
Supplement.

T4, To adapt this manunl 1o ap earlier
fnstrument, reler to puragraph 7-6 and make the
change Jsted,

75, For additional information about serin
number covernge, refer 10 INSTRUMENTS
COVERED BY MANUAL n Seetlon ],

77, Page 848, Figure 8-26 (Major Assemblies (2 of 3)), ndd the lollowing note

Witen W2 s replacad (conxinl enble from A2 1o Ad), the SMB connector soldered
on the Ad signal conditioning board must he removed and the cannector supplied
o with W2 soldered in its place,

7-1/1-2
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Service

SECTION VIII
SERVICE

B-1, INTRODUCTION o

B2, This sectfon provides instruetions tor
troubleshooting  wnd  repaieing  the  Hewletl
Packard Model B349A micrdwive amplilier, 1t
begins with an overnll deseription and block
dingram ol the amiplifier, Following this is theory,
troubleshooting,  companent lnyout dingrams
and schematies Tor eneh of the live major
assemblies, - o

8:3, CAUTION NOTES =

B4, "The CAUTION sign denotes o possible
huzard 1o the instrament. It ealls artention to an
aperating,  mainiepance, or repair procedure
which, il not correctly performed or ndhered to,
could result in damage to or destruetion of part or
all of the instrument. Do pot proceed beyond n

- CAUTION sign until the indieated conditions

nre fully understood and mel

o | WARNING | |

' "Maintenance describvd [n this
. section |s. pevfarmad with power
" supplied to'the Instrument and
with the protective covers re-

i moved, Such maintenance should
be performed ‘only by service-
trainad personnel who are aware of
the hazards involvsd, Where main-
tenance can be accomplished
without power applisd to the instru-
ment, the power should be removed,
When you have completed a repalr,

- make sure all safety features are
Zintact and functioning, and that all
‘protective grounds are connected,

85, SCHEMATIC DIAGRAM SYMBOLS

,AND TERMS

~ 86, Symbols and terms used on the schematic

diagrams are vxplained in Figure 8-2, Schematic
Diagram Notes.

8-7, SERVICE AIDS

B8, Two extender brackels, HP piart numbers
OB349:-00001 and O8349-00005: and two extender
bonrds, K12 part pumbers 08349-6001 7 and 08349-
60023, nre supplied with the HP BI49A, They nre
shown in Fligure 81, The boards and brackets
epable one to ralse speeflic assemblies up oy
tronbleshooting while maintaining necessary
connections, S

B-9, THEORY OF OPERATION
B-10, The operntion of the HP B3YA Is de

seribed to nssist with troubleshooting procedures,
An overnll block dingram, apd schematic and
component  dingrams  Tor the  varjous sub-
assemblies, sre supplied.

8-11, TROUBLESHOOTING

812, Troubleshooting the HP B34YA bepins by
performing the Operaror's Check (Seetfon I11)
nnd the Performnnee Tests{Seetion [V), o prob-
bem persists, frefer to TROUBLESHOOTING
PROCEDURES luter in this seetfon, The
TROUBLESHOOTING PROCEDURES nre de-
signed to help the teehnieinn isolate i problem to
the defective component.

B-13, RECOMMENDED TEST EQUIPMENT

B-14, Equipment recommended to test nnd
maintein the instrument i Usted §n Seetfon I, -
Genern Information. If the equipment listed §s
not avalable, equipment that meets the erftien)
specifications listed may be substituted.

' i

8-15, TROUBLESHOOTING EQUIPMENT

B-16. In addition to the previovsly recommended.
test equipment, the tools listed 1n Table 8- are.
necessury for disassembly and troubleshooting

|
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EXTENDER BRAGKET

EXTENDER BRAGKET
{SIGNAL CONDITIONING BOARD) {BOTH HEAT SINKS)
08340-0001 1 00349-00005

| BEGULATOR/SIGNAL BIAS EXTENDER BOARD
CONDITIONING EXTENDER BOARD 08348-6001 7
03349-60023 |.

Fignre 81, Svrvice Aveessories Supplied

Tahle 8+1, Tronhleshooting Equipment

Quantity Description HP Part Numboy

| 25 mm Allen Wrench BTI0-5I81
! 3.0 mm Allen Wrench BTy
| Large Posidrive B7)4-09(0)
J . Medium Posidrive ; B710-089%
] 5716 inch Open End Wrenth 810-0015
| 3/8 inch Open End Wrench BT 6
! 916 inch Open End Wrench 8720-0025
| 3/16 Inch Nut Driver ~ B720-000
| 14 fnch Nut Driver §720-0002
I 1/2 fneh Nut Driver 8720-0007
] 3.5 mm Nut Drfver : B710-1 220
| 7 mm Nut Drlyer 8710-1217
I Needlenose Pliers 8710-0595
! Wirecutters 8710-0592
| Wire Strippers B710-0052
1 Soldering Iron 86Y0-0220
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817, ?ENEHAL MAIMTENANGCE
B-18, Microoirouit
GAUTION

}

Service

B-21, Rapnirs on tho Clrcuit Boords

K23 Compunent pounting holes on the e
cult boupd ape plated throngh o both skdes off
the bonrd, Beeinse o this, you enp solder or
unsolder from elther slde,

trica

~ When working lnaldo';hn amplifier

ko vary careful not to touch any of
the oxposod pins coming from the
micracirouit. . The microcirouit is
oxtramaly static sonsitive, and may
ke domaoged or destroyed hy
chorges typlonlly carried during
ovoryday nctivities, When working
noar the microcirouit, olways wear
a statjc grounding strap, This strap
provides o path on which static
chargas may travel theraby remov-
Ing, most of the dangor, Tho strap
should have a sarjes rosistarico of
no less than 1 Megohm, and no
more thapn 2,6 Megohms, Altor-
nntivalr the operator may ground
himself bef |

plifier by touching ony grounded
ploce of squipment, A work station
aquipped with an ontl-static sup
face should bo used, Never touch
the center contacts of the RF
gonneators, '

Tests at Hewlett-Packard have
revealed that repsated selectro-
static charges as Jow as 260 V gan
destroy microwave devices, Or-
dinary activities around everyday
materials 'can generate tehs of
thousands of voits, Materials con-
ducjve to static bufld-up include
floor sarpeting, nylon clothing, dry
air, poper, adhesive tape, styro-
foam, and vinyl, Use of the pre-
cautions described here will

considerably reduca the probability

of demage from elactrostatic
dischargaes,

8-19, Riglid Cables

8-20, If you must loosen or remove one of the

riglid RF cables, be very careful not to bend ft
Bending onc of these cables can ¢l

] characteristies,

beforo working on the am-

e j1s elec-

8"23»

GAUTION

Do not use o high-wnttoge solder
ing Iron on tho otchod circuit
board, Exorssive hoat cap lift the
printed wiring or burn the board,
Also avoid using shorp metol
objacts to clenn solder from plated-
through component mounting
holes, You may damaoge the Blnting
ond cause an open circuit. Use an
antl-stotic type suction device or o
toothpick for soldor ramovel,

Use onIK mildly active rosin core
solder (RMA) when repairing the
ajrouit bosrd, Do not ottampt to
clean exaess jlux from the solderad
connoctions, os this can relenso
chlorides thot will couse corrosion,
Always use o soldering lron with a
ground tip and work at an antf-
static work stotion to prevent
static discharge damage during
rapairs,

square pad indieates the following

i,

b,

Cuthode of o diode,

Emitter of n transistorn

Source terminal of nn FET,

Pin one of un ilitcgrxtlc(l elreuft.

Pin one of un integrated eireuit socket.

Pin one of a cable connector,

Printed Circuit Board Markings, On
the printed elrendt board, 1 square pad is etehed
nround one pin of some components to Fuellitnte
identification of the component terminals, The
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BAslc COMPONENT §YMBOLOGY

L6 C Pnsistanee Is Ip nhims, =)= Pin Erpn Conpaging “|. FET: Flald Etey Tran
indugtane is in migh it of P husnl, @‘) slstor INhianna)),
frins, ;:mm;:nmniu 3
Iy mierotards, untiss bmlizates wire or gnbin t .
. : Sinle) ETh 3
- athinwise hotat, ‘ enlor gide, Color gogh (}:B] SSI:.&I":JN"H '“],::"":rm'
s s resistor gobor chinel)
Mo Part of, i an ;:mlln, First numllmt - '
nilicates hase golor, (} it
¥ Indicatus o fnciory sub seeamid antl third e Pual Trnsisgir,
ecind eompommt, mbi g Initlicnm
rolarnd stripes, )
O~ Panul Comral, : Transislor NPN
Q Indientes shinlding cone
/] Serwedrivar adjustme, -1, tigtor tor cabls,
Transistny PNP
Enclosas front pajwl Indieatus o plug-in
= desighation, < ¢ conmegtion,
L Eluetiolytie Capneltor,
o Englosns tear paim Intleates a soldered or L Y ’
133 (lﬁllunﬂliﬂlb i =0 mechanical connection, — Tornie: M"“n”tic core
: induetar,
— e Gitcuit assembly horelr Connection symbaol im
: line, ¢ tieating o male con-
' netion, Operational Amplitier,
o Qther assembly bordar - Uperation I
! N, ' Caonnection symhxal ine '
| -~ dicating o femate cons
Heavy Hine with arrows nection, R Fuise
| s Intlicnbes path aned din
| uction of majn signal. e Rusistor, }_ Pushbution Switch .
l Indicates path and dipr .
| g = tction of main foed: - Variable Rusistor, LN .
’ hack, I Togile Bwlich,
i . Guenaral purpose dioe
|e L Earth ground symbaol, Ll '} -@-— Thormat Switeh,

Assnmbly ground, May th} Step recovery diode,

v} he accomponied by ] @
nlumlmr or lekter o spuee (3] Schottky diode, Summing Polnt,
ity o porticular uruunxl , _
' Oscillptor;
n Chassls ground, | Breakdown Dinder Zaner @‘ RPG (Rol’my Pulst

Generplor},
n Represents n number Lipht-Emitting Diode,
o ol transmission paths, ‘ Fan, Motor,

SCR {Silican Controlied o~
Tust Paint: Terminal
?_ p:;vldgdnl:)r ;}ant,;?r‘:;hn, \ @ Rectifivr), @ Toroldal Trnnsiormer

Figure 8-2,  Schemuic Diagram Notes
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HP 8349A OVERALL DESCRIPTION

The major nssemblles of the FIP BM9A are the Al display bonrd, the A2 nmpliier, the A
bins honrd, the A4 signnl conditfoning bonrd, the A5 repulntor bonrd and the A6
motherhospd, The A2 nmplifier tkes the stnnd ot the REINPUT and amplifies b to
produce the RF QUTPUT signnl, The A3 bius honrd further regulates the poser supply
vollnes prmlncUd by the A5 pepulntor bonrd 1o provide the bins reguired hy the A2
wmphiier, The A4 signnl conditoning bonrd recefves the deteeted RF QUTPUT signal
(VDET) from the A2 mmplifier and converts it to o signal (VRISP) which §s proportional to
RE power In dBm. The Al display board recelves VISP Tram the Ad board and vses it 1o
display the RF QUTPUT power on the front panel POWER LEVEL displuy, The A5
regulntor hoard generates the de voltuges required by the P B349A, The A6 motherbonrd
acts ns the interconpeet for the major sssemblies in the HIP B349A,

8-6
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A1 DISPLAY BOARD, CIRGUIT DESGRIPTION

The disploy board s essentially o e dighal voltmeter that mensures o wining voltnge
(VDISP) Trom the signal conditioning bonrd and eonverts it 1o n front panel power readoul.
The purpose of the display honrd §5 to display the smount of power at e RF QUTPUT of
the HP 8349A,

A~ ABC

L with Jts ussocinted efrenitry forms o dunlramp, 3172 dight Analog-to-Digint Converter
(ADC) thnt converts an nnalog input vollage 1o o correspomling B-4-2-1 BCD owlput once
eueh mensurement (conversion) eyele, The deviee containg CMQS dightal Jogle providing
counters, Iitehes, and multiplexing clrenitry us well ns CMOS sunlog ejrenitry that provides
the operationnl ampliliers und compurators required for n complete ADC, UL also has an
internil cloek whose frequency is set by R7 a ahout 66 kHz

i
During eaeh mensurement cycle, the offser voltages of the internal ampliliers und
campirators are compensated for by the internnl eireuftry of UL,

Maonsuremsnt Cyale

The ADC (Ul) compares the unknown in}ml voltige VDPM ('TPI) to the reference vollege

VREY 10 produce the BCD outputs YO through Y4. For u VDOPM of +02Y, which

L[:{C.)SI'I’CS[JOII{KIS to +20 dBm, VREF I5 +2,0V, The reference voltage §s set by precision resistors
and R, ’

VREE, Ul pin 2, ulso functions as o reset for the ADC, When pin 2 is switehed 1o Vee, the
system is reset by Internnl circuitry 1o the beginning ol » measurement eyele,

The entire mensiiement eyele. requires slightly more than 16000 clock perlods (ap-

proximately 250 ms), Figure 8-5 shows the integrator wuveforms at Ul pin 6 for typleal
mlsilivc und negative Input voliages, with the eycle divided into six segments as deserfbed
clow. ‘ '

In ri_cgm'cnt I, oifset enpacitor C3, which cnmpqhsmcs tor the input offset voltges of the
buler and Integrator nmplifiers, Is churged during this perfod, and: integrator eapaeiior C4
is shorted. This segment requires 4000 cJock perfods,

In segment 2, the integrator output deerenses lo the compurtor threshold voltuge, At this
time n number of counts equivalent to the fnput offset voltage of the comparator is stored in
the offset latehes for Inter use in the auto-zero process. The time for this segment s variable,
but Jess than 800 clock perfods §s required,

Segment 3 Is identical 10 segment I,

Segment 4 Is an up-going ramp cycle with VDPM as the fnput to the integrator, Figure 8-6
shows the equivalent configuration of the analog cireultry of UL, The netual configuration
depends on the pelarity of the input voltage during the previous conversion cycle,

Sc;zmc?.-,l 5lsn dowu-goin{g ramp with VREF as the input to the integrator, Segment 5 of the
conversion cyele has n time equal to the number of counts stored In the offset storage
Jatehes during segment 2, As a resuit, the system zeroes automatically. :

Segment 6 is an extension of segment 5, The time perlod for this portion b5 4000 clock !
periods, The results of the conversion cyele tre astermined in this portion.

Service
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START 2 : b END
l | I ‘ TIME
! K] 4 ] - BEGMENT
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|
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) TYPICAL
POSITIVE |
: INPUT
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N .
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NEGATIVE
INPUT
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THE TYPICAL Vppp 15; OV 10 0,2V
| Figire 85, itegrator Waveforms
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o |
: R COMPARATOR
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i 1
|  Figure 8-6, Equivalent Analog Cirenfnry of A1UI
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FIP BI49A : . ' Service

End of Convarsion

The end-of-conyersion (EOC) ontput st Ul pln 14 produces i pulse at the end of ench mensure
ment eyele, The pulse width Is one-half the perod of the system cloek, or 7,6 us,

Display Updoto

I positive edge §s recejved nt Ul pinY (DISPLAY UPDATE) priorto the pamp-down portion,
new data will be strobed into the ontput latehes diring thal conversion eyele, Sknee pin 94
wired 1o the EQC output (pin 14), every conversion §s displayed.

Digit Select

The digit seleet ontputs of U) are 252 throngh DS4, pins 16 through 19, Ench diglt seleet out-
put goes high os the corresponding digit fs seleeted. The mostsignifieant digit(the half digh) bs

turned on immedintely aller the EQC pulse, followed by the remaining digits in the sequence -

from: the most significant digit (MSD) 1o the least signifiennt digit (LSD); that {s, DSI, DS2,

DS3, D34, A blunking Hime between digits of two elock perfods Js fneluded to ensure that the
‘ BECD dun; has setled, Relative thming among diglt seleetoutputs and EOC signals Is shown in

Figure 8-7, ~

BCD Data Outputs
The multiplexed BCD dotn outputs of UL are Y3, Y2, Y1, and YO, During the digit select thmes
D52 through DS4, the numerie disFluys AIDS2 through AIDS4 displuy the full digis 0
through 9. The most significant dight s displayed on AIDS) during dipil seleet dme DS,
However, only segments b, ¢, and g of that numerie display are conneeted, so A1DS) enn dis-
plniv} ‘?n by 2" 1% wminus sign, orn blank. Note thut segment gis not lighted by any decoded sinte
ol U4, )

Displdy Section | | } ;

!

The Displny Section Includes BCD-to-Seven-Segment Decoder/Driver U3, resistor pucknge
U4, Digit Driver U2 and numerie displays AIDS) through AIDS4,

[
¥

CYCLES SETVREN
—--[ |-<—Euc 1/2 CLOCK CYGLE EOC PULSES
| }— 18 CLOCK CYGLES ""'7 ; ’
bs} I ' :
112016IT I

(MSD) -—-l |~a—2CLOCK CYCLES

Ds2

053

DS4
{LSD)

Figure 8-7,  Digit Select Timing Diogram
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i numerde displays ALDSI through

B~ SEGMENT DRIVER

Al the end of the mewsurement eyele, the BCD dati outputs YO through Y3 ol UL are transmit-
ted Jo Decader/Diriver U3 a5 datn inputs 18 through D3, The decoded outputs, U3 pins Y
throug) 15, nre conneeted to the uppm/{wiutsu:4 segment anodes 1o display the decoded numbers
1154,

'Figure 8-8 shows the pin conpeetions to U3, the seven segments ol s pumerie display, and n
truth table, The Lateh Enable, pin 5, §s wired to ground (Jogle Jow), The Blanking Input, pin
is conneeted to the TTL output ol s comparntor, When VISP §s less than =0,6, the volinge i

pin 4 chunges from ulogle high 1o o Jogie low and the display is blanked, The minus sign wned

the deeimni point remanin Bt The Lamp Test, pin 5, mni' be grounded at TP3 to test the mumerie
displays by Hghting )l seven segments of ALDS2 through AlDS4 and, segments b and e
(numeral 1) segments of AIDSE The Lamp Test does not test the minu$ sign, segment g,

The minus sipn §s displnyed on A1 DSI only when VDPM is negative, sinee the voltnges corres-

ponding to 0 through =2 dBm are all negative, When VDPM s negative, o logie low at Y2 s
npplied to the base o' Q1, turning Q1 on, A Jogke high Is then applied 1o AL DSI pin 3, which §s
the anode of segment k. and the minus sign §s 1

C - DIGIT DRIVER

Digit Driver U2 §s o Durlington trapsistor array that comprises seven Durlington pavies, Eoch
Darlington parir is shown os an ipverter on the schematic, and r sehematic of the petun) con-
figuration is shown in the schematic notes, o

The digits are seleeted In sequence, starting with the most significont digit (displayed on
ATDSIE) A Togte high on o digit-seleet output oy Ul (DS) through DS4) §s fnveried through U2
to place i low on the segment cathodes, pin 1 or pin 6, of the corresponding numerie displny
A1DSI through ATDS4 (pins | and 6 are conneeted internally: the sehemutice indientes the
external connections), Since the displays are of the common-eathode type and the segment
anodes corresponding to the decaded numbers recefve logie highs from U3, the segments ire

it 1o display the power corresponding to VOPM,

D ~ DISPLAY

The POWER LEVEL displuy rendout consists of four 7-segment numeric displiys, A1DS)
through AIDS4, AIDSI, the most signilicant digit (MSD), is conneeted to display only the
pumeral | or the minus sign (which Is it when VDPM goes negative), The decimal point s con-
neeted to the +5V supply thebugh RIS and is always Jit ,

. i . . !
Figure 8-9 reates the decoded stais of YO throtgh Y3 1o the POWER LEVEL readout for djpht
selecttimes DSI through DS4, Note that YO through Y2 might be efther high or low during DSI

since the decoded states 0, 3,4, and 7 are all displayed ns" 1%, as explained in the discussion of

MSD codes. -
MSD Codes

Only three segments of the MSD display AIDSI are connected. The anodes of segments b
and ¢ (the numernl 1) are driven by U3, while segment g (the minus sign) s driven by QI

Only three sepments ol Al DSI are comnected beeause of the limited logicin the ADC, Ul, Asa
result, four decoded outputs of Segment Driver U3 cause Al DSI to blunk. und four decoded
ovtputs cause Al1DSI to display numersl I, A

Service
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Figure 8-9, POWER LEVEL Display Timing
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HP 8349A | |

During digit seleet thne DS) (Figure8-7), when A1DS) §s driven, omiputs Y3 through Y0 of the
ADC might be decaded g5 nny one of efght states, The following states conse AIDS) 1o

be blunked.
v v b B Dy
| 0 O 1 Blank
vl 0 i ) N Blank
} ) | 9 14 Blank
| ! ! } 15 Blank

I

Sinceonly segments b and cof Al DST nre conneeted, the decoded states 0, 3,4, and 7 nll appens
as 1 as shown in Figure 8-8,

v n e | ke | B

o o | ) 0 |

. 0 0| | 3 |
: 0 | 1 0 | o 4 )
0 | 1 I | 7 )

A1 DISPLAY BOARD, TROUBLESHOOTING
Basic Checks

Verily that 8V, +5Y, +5VF, —10V, and ~4,9V power supply voltages nre present on the
assembly, The DVYM should be relerenced to D GND when checking the +5V and +5VF sup-
ply voltages or A GND 2 when checking the other supply voltages.

Verify that VDISP is present on the nssembly, Note that VDISP should vary from OV for un RF
QUTPUT of () dBm, to approximately 5,0V for an RF QUTPUT ol 20,0 dBm. For the same
output power range, YDPM should vary from 0V 10 0.2V,

Ground TP3 (Lamp Test) to A GND 2 and verily that all the segments of Al DS2 through DS4
are Jit. [Fthis doesn’t oceur, suspeet either the displuys or A1U3, Note that the minus sign is not
lit during this test It is only lit when VDISP poes negative, '

8-15/16
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A2 AMPLIFIER AND A3 BIAS BOARD, CIRGUIT DESCRIPTION

+ The A3 bias bhourd provides independent draln and gate bias Jor the elght FETSs in the A2
amplifier. This assembly Is powered by the +8Y and =10V power supplies,

The A2 amplilfier contains eight FETs which umplily the RF {nput sfgnal, At the amplitier's
oulput stage, n portion of the RF QOUTPUT power §5 coupled ofl; detected, and then sent as
VDET to the A4 signa) conditioning board. On the A4 nssembly, VDET Is converted to i
signal which is used to drive the Al display board where the RF QUTPUT power i displayed
in dBm on the POWER LEVEL displuy,

A~ DRAIN BIAS

The Drain Bins for the FETS in the amplifier is provided by six post regulators whose voltage s
set by fuctory seleet resistors, R1 through R12, which are connected to o terminal strip on the
blas board, QI's nnd Q2's collector-to-emitter voltage is sel by resistors Rl R2 und R3, R4 re-
speetively, Resistors R37 nnd R38 nre current limiting resistors whieh proteet the FETS in the
first stage of the amplifier [n the event of an overvoltage condition,

Q3 through Q6 are configured ns Vbe multipliers, The collector-to-gmitter voltage §s n nop-
integer multiple of the Vbe diode drop where Yee =1 + Ro/Rb; R = R5 und Rb = R6 for
trunsistor Q3, F ‘

R25 through R30 are current sense resistors which ean be aceessed from test pofnt connector J|
1o imeusurc the drain currents, The drain voltages can nlso be mensured at these test
points, |

B - GATE BIAS

The FET gate bias s developed by resistor ratios set by faetory select resistors R19 through R4,
When one of these resistors Is not londed, the corresponding gate bins Is set to zero volts,

C - SUPPLIES/GROUNDS .

| |
The instrument hes two anglog grounds; A GND, a high current ground, and A GND 2, u low
current ground. Both grounds are connected to chassis ground through the serews which
secure the A3 blas beard to the microcirenjt ;

For troubleshooling. A GND, A GND 2, and the power supply VOltugcs cin be peeessed at the
test point connector J1; o :
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A2 AMPLIFIER AND A3 BIAS BOARD, TROUBLESHOOTING
NOTE

The A2 nmplifio:r is extremely stotic sensitive. Any
troubleshooting of this assembly or the A2 bias board should
be done at an anti-static work station,

NOTE

While troubleshooting the A2 amplifier and A3 bias boayd, the

chassis ground conndction must be maintained, If the as-

semblies need to be removed from the instrument for

troubleshooting, they should be placed into thejr service posi- |

Eio|n. Refer to the Service Position Installation Procedure
slow, ‘

‘Baslc Checks !

Verify that +8Y und =10V power supply voltages are present. ‘The 8V supply ean be
measured by probing across A3J1 pin 2 and A3J) pin 1 (A GND 2), The =10V supply can be
mensured by probing across AJJL pin 40 and A3J1 pin 1,

‘Verify that RF INPUT and OUTPUT connectors und cabling are not defecive, Meosure the

output power directly at the output o' A2 1o verily that W5 and J2 are not at funlt. Measure the
fnput power ot the output of W4 to verify that W4 and J) are not at fault

. Bias Checks

8-20

The following tests will determine if the binsing to ench stage of the amplifier Is correet. It un
incorrect bias [s found, further troubleshooting will be required to determine I the biasing
problen is due to the bins cireuit on the A3 bius board or the A2 amplifier,

With the DVM referenced to A GND 2 (A3J] pin 1), measure the drafn voltages nt the points
listed below, The mensured values should be within 30,3 V of the values given,

D! (A3} pin 29) - +4,0 V ;

D2 (A3J1 pin 35; -+40V

D3 (A3J1 pin 33) - +55 V

D4 (A3J] pin3l)-+55V

D5 (A3J) pin3h)-+65Y

D6 (A331 pin2]) - 465V :

Attached to the Transistor Block is a lnbel which gives the bias currents, 1D3, ID4, ID5, and
IDG6, required by the pmplifier (see Figure 8-12), ID3 through ID6 are the bias currents for
the A2 amplifier's third through sixth stage and can be mensured across R27, R28, R29, w3l

R30 respectively, Since these resistors are I Ohm sense resistors, the voltage drop across these
resistors corresponds to the bios current. For example, the bias current shown for ID3 In-

Figure8-12 is 86 mA. To verify that stage 3 of the nmplifier Is binsed correetly, the prsitive lead
of a DVM would be connected to A3J1 pin9 and the ground lead copnected to A3J) pin 33, The
DVM should indicate 86,0 mY £4,3 mV which corresponds to 86,0 mA £4.3 mA. ‘The 4,3 mV
(mA) bins varfation corresponds to 5% bins range over which the amplifier may be sel.
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06.02:19318| ]

A '] A\ 2\

1D3 (mA} 104 (mA) ID5 (mA) NG {mA)
Third Stage - Fourth Stage  Fih Slage  Sixih Slage

I
2,

® -

000000003000 0000000000000000000000+

Fignre 8-12, A2 Am}rl(‘ﬁur’,s' Bias Currents Label

\i!cril' that the nmplifier's bins currents are correet by measuring ncross the test points
listed below,

ID3 - A3J1 pin Y to A3JL pin 33
ID4 = A3JI pin 25 to AJJI pin 3l
ID5 = A3JI pin 23 10 A3JI pin 37
ID6 - A3J) pin 3 1o A3JI pin 21

IFthe bins currents nre found to be fncorrect, further troubleshooting will be require * to deter-
mine i the bins efreuitry or amplitier is ot foult, 15 Q3, Q4, Q5, or Q6 Is found to be aefective,
follow the replacement procedure given helow,

Q3, 4, Q5, and Q8 Replacement Procadure

Upon replacement of Q3, Q4, Q5, or Q6, verfly that the bins current lor stage in which the tran-
| slistor was replaced §s correct (see Bins Cheeks nbove), If the bios current Is Incorreat, remoye
the npproprinte resistor (see below),

ID3 - Remove R2]
ID4 -~ Remove R22
ID5 - Remove R2)
ID6 -~ Remove R24

Determine the value of the resistor removed and replace the reststor with u potentiometer sel 1o
the sume resistance, Slowly ndjust the potentiometer while monitoring the bins enrrent. When
the blus current given on the label s nehieved, remove the potentiometer, mensare its re-
sistance, and install 1%, 0,25 W fixed resistor of the same vilue in its place, Verify thut the blus
current {5 now correct, '

' Service Position Installation Procedure

Turn the HP 8349A LINE switeh off snd disconneet the line cord.

Remove the top und bottom covers{only the rear serew on the top needs to be removed 1o
remove the top cover),

_Remove the four serews seeuring the heat sink on which the A2 amplifier and A3 bias
“board are mounted (see Figure 8-13n), '
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5,

10,

11

HP B39A

Remaove the rear two serews seeuring the hent sink on which the A5 regulntor board §s
mounted (see Flgure 8-13h),

Loosen the two serews seeuring the center support of the HP B349A (see Flgure 8- 3¢),
SHde the rear panel awny from the front panel,

Disengnge the A3 hins board from the motherbourd. Reimave the A2 amplifier, A3 bins
board and heat sink from the instrement. Disconnect the detector eable, W2, Irom
the A2 amplifier,

NOTE

When sliding the rear panael forwsrd in step 7, ensura that the
LINE switch s reinserted through tha front panal,

Slide the renr panel toward the front panel and reinstal} the resriwo serews which seeure
the heat sink on whicls the AS regolator board |5 mounted Seeuring this hent sink to the

rear panel reconnects chissis ground,

Conneet the extender hourd, HP B/N 0B349-60017, 1o A6J1,
Mount the extender bricket (HP P/N 08349-00005) t the front panel using two of the
serews remaved in step 3, Conneet the A3 bins board 1o the extender board Installed iy
step 8 and mount the heat sink to the extender bracket (see Figure 8-13d), Reconpecet the
detector cable, W2, 1o the A2 nssembly,

Ensure-the LINE switeh bs off before reconnecting the LINE cord,

Reverse this procedure when relnstulling the A2 amplifier, A3 bius hoard and

" heat sink. ( |
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LOGSEN TWO SCREWS

¢) HP B349A — Top View

i

VIEW OF RIGHT SIDE VIEW OF LEFT SIDE .

d) A2 Amglifier, A3 Blas Board, and Heat Sink in Service Pasition
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Figure 813, Service Position Installation Diugrams (2 of 2)
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NOTES

I. UNLESS OTHERWISE INDICATED;
AEGISTANGE IN OHMS (0)

CAPACITANGE IN MICRUFAHADS{ 1R
INDUGTANCE IN MIGROHENRIES

jH)

2. PIN CONFIGURATION FOR A3J1:

TOP VIEW
PG BOAHD /
1 /
| -
79° °23 /
g sy A0
looo 000

J1

3. THE A2 AMPLIFIER |S EXTREMELY STATIC SENSITIVE. CARE
SHOULD BE TAKEN WHEN PROBING THE A3 BIAS BOARD,
TROUBLESHOOTING OF BIAS T0 A2 AMPLIFIER SHOULD BE
DONE AT CONNECTOR J1, SEE A2 AMPLIFIER AND A3 BIAS
BOARD TROUBLESHOOTING FOR MORE INFORMATION,

i

- -

A6 MOTHERBOARD

+8Y

1)/

Ji PIN 40
n34
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Figure 8-15,

A2 Amplifier/A3 Bias Board, Schematic Diagram
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A4 BIGNAL CONDITIONING BOARD, CIRCUIT DESCRIPTION

The two output signals genernted by the signal conditioning hoard are VISP and DET QUT,
YDISP s used by the Al display bonrd 1o drive the POWEY: LEVEL disphay which displays
the HP BI9A'S RE output In dibm, DET OUT Is copnected directly 1o u year panel BNC
(DETECT'OR QUTPUT), which ean be nsed to drive the externa) ptomutle leveling control
efrenit (ALC) of un RE source in order to level the HP 8349A RF autpul.

VDET from the A2 nmpliter is split into two paths on the signal conditioning bonrd. The first
path Isto the Detector Quipul(Block E) where VDIET i divided by two, bulTered, and then sept
to the rear panel. The second puth is through o sealing eirenlt, u dunl slope logger, o gain and
temperature compensation efrenlt, and Mnally o perk detector elrenit. The resultant signal,
VDISP, Is proportional to the RF onipul,

L2 senses the detector voltage, VDET, differentinlly inverts VOET, nnd divides it by three, This
Is done to set the output (TPL) within the range of the Dual Slope Lopger,

B~ DUAL SLOPE LOGGER

- RI40DBM ADJ, adjusts the fnput of the Jogger to muteh the deteetor diode’s scnsilivillly inthe
¢

"square” Jnw reglon. CRI elamps the positive output voltage of U3 100,3V 1o prevent destrue

tive' reverse buse-to-emitter volluges on the logging transistors,
Q3 nnd Q4 are contigured in ndjustable current souree efreufts which genernte Ib) and Ih2 (see
Lug Converter Deseription below). Q5 s also configured fn o current source elretift which sets

 Ahe zero output voitage of the eirenit This current is set 5o that un owiput voltage of zero volis
equals an ouiput power of 0 dBm,

;; Log. Convarter Description

Diode detectars charneteristienlly exhibit twe distinet reptons of operstion, Atlow power fevels

- (<0 dBm), the detectors pre in-thejr "square Jaw region™, In this reglon, the detector's output
vollage s proportional to RF pawen, Athigh power Jevels, the detector output voltage i propor-

tonal to the square root of the RF power, "The purpose of the Jog converler 5 to convert the
detector's output voltage into u de valtage which corresponds lo RF power in dBm, For the log
conyerter to secomplish this, the log converter ouiputs, over its entire range, o voltoge propor-
tional to the Jogarithm of the fnput voltnge. However, when the detector s operating in fis
"linear” reglon, the Jop converter's gain §5 wice that of when the detector Is apernting In s
“square law” re ion.\Tﬁis doubling ol gain in the* linenr® reglon ensures that the log converter
output Is lognrithmically reluted to s Snput aver the entire mnge,

Figure 8-16 illustrates u simplitied single slope log converter, The *log” funetion §s necom-
plished by Q2a using the transistor charneteristie that the collector eurrent is the exponentin)
afthe base-to-emitter voltnge, U3 nmplities the detector volinge, sinking the collector current of
Q2u until it equals the input eurrent developed by Vin ucross R7, Q2u's emitter voltnge i then
the log of the Input voitage which passes through Q2b (wired s n diode} 1o the oulput.

" 'To implement n *Jual-slope” log converter, o second palr of transistors with bias eurrents §s

ndded as n Figure8-17, Bias currents Ibl and Ib2 are constant and nearly equal, Q2n and Q2b
curry the Jogging eurrent Ein, and Qlaund Qb enrry bl nnd 1b2, For low power levels (square
law rc%ion) assume L << Ibl and o (oflsel current) << 1b2, QLa npd Q1 b are then earrying
" essentintly identical clirrents and thelr bose-to-emitter volinges are fdenticn), Also, the emitter
of Q2a is nt the sume valtage us the emitter of Q2b and the efrenit nels like the single-slope

f

¢ .
ot i ] - " L _m:" & L UIC LR PRI
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) -~ loggerof Figure 8= 6, For high powerlevels(Oinear reglon), Hin >> b1, Q2o and Q1 a now enrry
the snme eurrent, In (Ih ean be fgnored), and the base voltige of Q)i varies twice ns mueh ns
the emitier of Q2. Thus, the gain of the logger I doubled when the detector is by its Hinenr
region, and the Jog converter onipuls a vollnge proportional to deteeted RIEF power over it wide

range of power levels,
5

HP B3R9A

Figure 8-16,  Single Slope Log Converter Diagrim
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Figure 8-17,  Dual Slope Log Converter Diagram
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C - TEMPERATURE COMPENSATION/AMPLIFIER

U4 bufTers the high impedanee owtpiitof the Dusl Slope Logger and has femperatire sensi-
tve guin to compensate for the tempernture diift o the logeer, A pabn stage US Tollows the tem-
pernitre compensntion stape o rul’sc the oniput voltoge (TP3) to 250 mV/dRm, CR2 and R5)
elmp the negative output voliage of Us 1o =6V to prevent US from satirating when the output
ol U4 (TP2) §5 zero volts, R22 (10 DBM ADJ) ndjusts the gabn of US 1o obtaly the 250 1mV/DBM
output wt TP3,

D - PEAK DETECTOR

The Penk Deteetor is incorporated onto this assembly to maintain o constant dis Way of penk
RE power on the fromt panel POWER LEVEL display dusing square wave maduluifon of the
RE Input It also maintains n cor=tnt display during the RF souree’s retriee and bundswiteh
points i the HP B34YA's renr pi...o POS Z BLANK connector is connected to the RIF souree's
positive z-nxis blanking output.

When the Input voltge of U6, is higher thun the voltage nerogs CI, the outpul of Uo poes high,
turning Q6 on and eharging up CI, When the voltage neross Cl equals the input voltage, the
output ol Uo goes low, turning Q6 off, When the input voltage goes Jower than the voltage
aeross Cl, the Joop stays open until the fnput again rises phove the outpul, ,

CR4 Is 1 Jow Jenkage diode whieh minimizes lenkape current. R27 determines the deeny rate off
the penk deteetor (disehurge time of C1) and enn he switehed in oroutof the eirenjt by the Dis-
play Hold elreultry, U7 s set up as p buller and has high slew rate and Jow input current to
minimize the leakage and fmprove the response of the efrenil. The Guard Trace }s conneeted to
the negative input of U7 1o keep fts ntcnlrul the snme ns C, 'This minimizes the leukoge o) C)

when R27 is switched out of the efreuit. ‘

The Display Hold efreuitry is used to maintain o constant display on the front panel POWER
LEVEL displnwluring retriee and bandswiteh points of in RF souree (only I'POS Z BLANK
is conneeted), With zero volts or no connection at the HP 8349A°s rear punel POS Z BLANK
BNC, Q8 s forwurd binsed, FET switeh Q7 is closed, nnd R27 §s i the elrenft, This allows Cl to
diScharge through R27, With -5V a1 the POS Z BLANK fnput. Q8 is reversed biased, Q7 Js
open, ind R27 Is out of the eireuit. This reduces the deeny rate of C1and maintins o sthle
POWER LEVEL display, g
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A4 SIGNAL CONDITIONING BOARD, TROUBLESHOOTING

Desaription

In this troubleshooting procedure, the Ad signnl condiioning bonrsd §s [solated from the Al
display bonrd by disconneeting ribbon eable Wi from the motherbonrd. 'The voltage belween
VDET and VDET RTN fs set to 300 mV and then viarious points on the Ad bord ure probed 1o
determine {1 the de voltage st the probed points is correet.

0P BIBA
DIBITAL
VOLTMETER MICROWAYE AMN:CI!H
EI: -l IEJII :3 * ﬂu‘“D
1310 3 " + < >
:::JGEE: 8¢5 i T POWED
L
Im:? F - i
DBCILLATOR  PLUB-IN i For
I)-_-E e Im = ‘ )
IR BHEE, X
CRTTRIINOIIN || !
Burput
i i

Figiere 818, Troubleshooting Test Semp
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Procedure oy ]

5, Remove top and bottom covers from the HP 8349A. Disconnect Wl from the mblhcr-
board. Before switching the HP B39A on, make sure that W1 s not making contnet
with nnything '

2, Conneetthe equipment ns shown in Figure8-18 (reler to the Service Position Installation
Procedure lor extending the A4 board), Set the sweep oselllptor to CW, 10,0 GHz, internnl
leveling and o power level of =50 dBm,

3 Priuss the HP 8349A LINE switeh on and allow the ‘equipment to warm up for 30
minutes, ' \
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Conneet the DVYM's positive lend 10 YDET wt RS and pround Jead 1o VRET RTN nl R6
(refer o the Component Loention Dingram and Sehematfe for the Ad bonnd),

1 |
Adjust the output power of the RF plug-in ontil the DVM rends =30 Y k1 mv.

il i
Conneet the DVM to the rear panel DETECTOR OUTPUT, The DVM should ensmre -

=150 mV 5 mV (one-hall the voltuge set fn step 5), , vy

] N
U

} . ¥
Connect the DVM's ground Jead to 'TP5 (A GND 2), Conneet the DVM's hositive Jend
TPL The DVM should rend 100 mV £5 mV (one-thivd of the voltage set iy step 5),

1) . R
Calibrate the power meter and then adjust the power of the RF plug-in wpti'the pover
 meter repds 2008 dBim, o

1 i

‘ ‘ AN
Prabe e points lsted n Table B-2 und verlfy that the mensured voltages clp_rrcspmul m
volthges given In the tuble, Note that the voltages ot the polnts probed are affected by the

nd}lustmcnts on the A4 boord, Refer 1o puragraph 5-11, Displayed Power, Leve)

Acjustments, i the measured volluges do not correspond 1o the voltiges piven, l}
, o II! ' :|
I“ J
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Tahle 8-2. A4 Sighal Conditiontng Board Tronbleshooting Voltges

1

Measuremont Paint
ASU3 pin 6
; AJUS pin 3

Typleal Voltage
ZBV ( ' ; "l» ‘

~110 mV 10 my !

Serviee

1.

AVTP2 =220 WY 20 mV .

AT 17V Y C
. ':3

AT AFTP3 volpe Y

]
Service Position Installation Procedure |

I

5 Remove the four serews that seeure the Ad signal conditioning hoard to the HP 8349As
center support ‘ ‘ _ \
2, Using one of the sercws removed in step 1, attaeh the extender brackel, HP P/N 08349-
00011, to the standoll as shown §n Figure 8-19,
1 i

3. Conneet extender bonrd, HP P/N 0834960023, 1o the Ad board and then conneet the
extender board and A4 board to the motherbonrd.
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Servive ' P BIYA &
; b, Using one of the serews and two of the fber washers removed by step 1 ttich the Ad @
v 3 ‘honrd to the extender broeket ns shown in Figare8-19, One fiber washer should be plieed . :
R i between the hend of the serew and the Ad bonrd nnd the other one should be between the @
& extender bracket and the Ad bourd to ensure thit the bracket or serew is not shorted
B to the board, . e
: "l! o . o . N .
/ B Reversedhis provedipe for disassembly,
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HP 839A

,’:i j
AB REGULATOR BOARD, GIRCUIT DESCRIFTION
NOTE

The AB regulator bourd scliematic dosuments the power line
module, front panal line switch, and transtormar, in addition to |
tho A6 assembly itsolf, The following section opplies to chassis
mountod parts (not part of AB} associated with the line
power airoults,

FL1 POWER LINE MODULE, 81 LINE SWITCH, T1 TRANSFORMER

The Powey Line Module ineludes the primary fuse, lne lilter, and voltage selector, The fuse,
K1, proteets the primary Side o the trnsformer spainst drawing teo mueh current. 1) s neees-
sible from the renr panel, The lne Nlter reduces holse wnd transients on the power line,

The front panel LINE on/oft'swileh, 81, contrals power 1o the transformer primary, The LINE
switeh Is o plunger style switels with the pushbutton on the front panel snd u plunger sunning
baek to the rear panel where the switeh §s loeated. This type of switeh £s used to keep the line
vollnges at the rear pane), . !

The volinge selector §n the Power Line Module configures the instrument 1o run op 100Vae,

120Vae, 220Vae, or 240 Vae line power, The position of the voltuge selector deterinines which of
the virious laps ol the transformer primmry windings are switched in or out. For the procedure

on selecting the Jine voltnge nnd Juse, see Figure 2-1, paragraph 2-8,
NOTE

The followinﬁ sections apply to the A6 regulator board
nsseb_mbly. All reference desighators ar2 sssumed to be part
of Ab, .

The AS regulitor honrd provides the regulated power supply voltuges for nl) assemblies in the
fnstrument. There nre fone Independent repulated voltages bn yll.

! | NOTE

M) four rectifier circuits on the A5 regulator board assemaoly
are of the same daesign, While component values change
slightly-for different voltages, and diode 'and capacitor polar
ities change for different polarities, the circ:its are essentially
identical, The 20V Rectifier Is described in detall, For othar
rectifier description dotails, refer back to the -+20V Ractifier
dascription,

A~ +20V RECTIFIER
CRY, CRIf, CRLI, and CRI2 form n full-wave reetifier for the +20Vde supply. C3 filters the

full-wave ripple from the rectifier, C22 Is n low impedanee path Jor high [requency pulses,
The +20V Reetifier output §s nominally +29Vde before regulation,

B y e e - L

Service
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Service , HDP B349A

B - OVER VOLTAGE PROTECTION

The Over Yolige Protection blows Jine fuse Fl 1o protect the instrument from excessive line
voltages, I the volinge from the 4-20¥ Rectiier exceeds +44,2 ¥, Zener diade YRS conduets,
turning SCR Q5 on through R2Y, Q5 cunses exeessive cuprent o flow in the transformer and
blows $ine fuse F1, R34 holds Q5 ofT unless VRS conducts, C28 prevents fast trnsients or nojse

from Siring Q5

" C- +BV RECTIFIER
D~ +5V RECTIFIER
E - ~10V RECTIFIER

' The +8Y Rectifier, +5V Reetifier, snd =10V Reetilier provide the unregulnted voltages for the
+8Y Regulitoy, +5V Regulator, and ~10V Regulator respectively, Thelr nominal output
voltngg,s nre ns Tollows: *F8Y Reetiler ~ +13V, +5V Reetifier = 13V, and ~10V Reetifier
= _14 3 l ’ : I

. NOTE o
H

All four regulator circuits on the Ab regulrtor board assembly
are of the same design, While component values change
slightly for different voltages, and diode and capacitor po-
" larities change for different polarities, the circuits are essen-
tially identical, The +-20V Regularor is describad in detail, For
- other regulator description datails, refer back to the +20V
Regulator description,

F~-+20V REGULATOR

The +20V Regulntor regulates the +20Vde from the 20V Reetifier to produce the +20Vde
power supply voltnge, U3 35 an adjustable three terminul regilator, Tts oulpul voltoge fs
nominally 1,25Vde above the voltage on reference terminal U3 pin 1 RI1 and RI2 determine
the regulnted output voltage. C17 improves power line ripple and nolse refection, und also
causes the power supply voltnge to rise slowly and without overshool. Input bypuss capacitor
€9 reduces high Ireguency nolse or trunsfents into the regulator, C10 reduees nofse sl the out-
put. CR2I prevents the regulnlor’s output voltage from becoming >0.7V ubove the input
voltage, CR22 preventy the adfustable terminnl voltage from becoming >0.7V above the

. regulator's oulpul voltage, CR27 proleets the regulator from  pegative voltages al
the outpul. '

- The Crowbar elreuit provides aver voltnge protection for eireuits driven by the 420V Repulator
i U3 of CR2) short I1'the output valtage rises above 23,7Vde, Zener diode VR3 conduets and
lires SCR Q3 through R27, This shorts the output to ground und blows fuse F3 (Block A), shut-
ting down the power supply, R32 holds Q3 ofT unless VR3 conduets, C26 prevents st tran-
sients or nolse from liring Q3,

Test point TP3 (+20V) is available to monftor the output voltnge. R23 limits the current {1 the
test point §s shorted, LED DS3 turns on when the output voltage is nbout 16V or greater, YRO
sets the voltage nt which DS3 Hghts, R3 limits the current through DS3, Note that the LED and
lest point nre physieally loented near each other on the bourd.

i
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G~ +8V REGULATOR

The +8Y Reguintor provides the +8Vde regulated power supply voltage for the instrument.
Besides the ehnnge b voltage, there are only three differences between the +8Y Regulntor and
the 20V Regulator, The differences are ns follows, In the event that Ul or CRI7 short. fuse
AS5T) will blow, shuiting down this supply, Whea troubleshooting the 48V power supply, this
fuse may be removed to §solate the +BY Reetilier from the +8V Regulator, R6, R35, and R7
determine the regitlated output voltage, R35 (+8Y ADJ) allows adjustment of the regulated
output to exactly 8V, LED DS) turns on when the output yoltage is approximately 2.5V
or grepter, !

H - +6V REGULATOR 4

The +5V Regulator provides the +5Vde power supply voltage for the fnstsument. Besides the
chunge in voltage, there are only two differepees between this regulitor and the -0V
Regulator, The dilterences are as follows, In the event thig U2 or CRI9 short, fuse IF2 will blow,
shutting down this supply, When troubleshooting the +5V power supply, this lbse may be
removed to fsolate the +5V Rectifier from the +5V Regulntor, LED DS2 wrns on when theout-
put voltage |5 approximately 20V or grester, : |

|~ ~10V REGULATOR
The ~10V Regulntor provides the —1)Vde power st:ppie' voltage for the instrument. Besides
|

the change [ voltage and polurity, there are only two dilferences between this regulutor and
the 420V Regulntor, The diflerences are ns follows, R13, R36, and Ri4 determine the regulnted

routput voltage, R36 (—10V ADJ) allows adjustment of the regulated output to exactly —10V,

LED DS54 tirns on when the output voltage is approximately 3,2V or greater,
J - GROUNDS

Semviee

A GND (annlog gropnd) and D GND (digitn) pround) are referenced to chassls ground

through J0 ohm resistors RIY and R20 respeetively, The chassis pround conneetion Is made
through the standolls and serews which mount the A5 assembly to the Repulator Block and the
Regulator Block to the heat sink. When troubleshooting the A5 regulutor bourd, A2 amplifier
ussembly, or A3 bias assembly, it is exitico! that chassis ground be connected.

A GND (annlog ground) and A GND 2 are used as the ground for the 20V, +8Y, apd =10V
supplies. These supplies power all the nnalog eireuitry In the ipstrument. D GND (digitid
ground) and D GND & are used as the ground for the +5V supply which powers all the Jdipitnl
cirenitry, Both A GND and D GND ape used for high currentapplications while AGND 2 and
D GND 4 are used for Jow current. Huving independent paths for several grounds improves
power supply regulation,
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Service ! LD B349A

AG REGULATOR BOARD, TROUBLESHOOTING
NOTE

' Tha A5 regulator boord schematic dosuments the power line
module, front Ennul line switch, and transformer, in addition to
the A6 assembly Itsalf,

| | NOTE

While troubleshooting the AG regulator board, the chossis
ground conpection must be maintained, Ifthis assembly neads
to be ramoved from the instrument for troubleshooting, it
should ke placed into its service position. Refar to the Service
Position Instaliation Procedure bhelow, '

Basic Checks

Check that the sear panel Hne voltage selector | set for the correet line voltage, Verily that line
fuse F1 Is not blown and that it is correet for the line voltage selected. Check all fuses on the AS
regulitor hourd, ' ‘ .

Transformar

Remove translormer secondary eads conneetor (P1) from the A5 regulator board, Probe the
following pins und verily that the corresponding signal {s present,
1

Pl ,;:ﬁns S uand 6 - £20V p-p
Pl pins | und 2 - 28V p-p
Pl pins 3 and 4 - 25V p-p
P1 pins 7 and 8 - 210V p-p
|
Rectifiers

Check reetilier outputs for the required voltnges, 1" the voltages are missing or Incorrect, sus-
peet the rectiliers, ASFF1 and F2 may be removed to fsolate the +8Y Reetifier and the +5V Ree-
Hhier, respectively, from the regulators for tronbleshooting Cheek thut the Over Voltppe
Protection is not firing :

Regulators -

Check that the voltage differenee between the outpul and regulation (REG) tcrminm.s' s
approximately 1,25V, These lerminals are avaflable at feedthrough holes (not test pofnts) on
the AS regulator board. Verily that Crowbar efreuitry hus not lired,

To eliminate the possibility of other assemblies in ¢ HP 8349A londing down the supply
voltanes, remove major assembifes from thefr conneetors, or disconnect the A5 regulnior board
from AGJ3 (physieal connection of A5 board to hent sink to renr panel must be mofntained o
ensure ehnssis ground connection), :

P I

'
| v
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HP BIYA Service
Tuble 83, 'l’m;'ur b‘ﬁpply Vélmgu.s and Toleranres

O I T O
A FY UNREG ) 23N -, A4
C BV UNRJG 13 11-157 —_ ; ’
) +5V UNRIG 13 B11.2 - AS
2 =10V UNREG K 12-164 - AS
F +NY 20 19.9-209 Y A, AS

G +RY Ko 79-9,) I Al A2, A3, )\4, A5
H Y s 556 03 Al AS
1 -0y —)0) 99106 o) Al A2, A3, A, AS

Service Position Ins?_llation Procedurs

b
2!

Turn the HIP B349A LINE switeh ol and disconneet the line cord,

Remove the top amd batlom covers (only the rear serew os the top needs to be removed to
remove the top cover),

\
Aemove the four serews securing the hent sink on which the A5 regulator board fs
mounted (see Figure 8-224),

Remoye the renr two serews seeuring the hent sink on which the A2 gmplifier ny A2 bins

bonrd nre mounted (see Figure 8-22Db),

L josen the two serews seeuring the eenter suppont of the HP 834‘)1\ (see Flpure B-""L)
Slide the renr panel pway from the front panel,

Dimngngc the A5 regulitor board Tfrom the motherbonrd nnr.i'dimonmd the teans-

former's sevondary lewds conneetor P from ASJL, Remove the AS assembly and hentsink
from the instrument. g

NOTE

When sliding the rear panel forward in step 7, ensurae that the
LINE switch fs reinserted through the front pana,

83
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HP B349A

Shde the rear punel ioward the front panel and refnstall the rear two serews which seeure
the heat sink on which the A2 und A3 assemblies nre mounted. Securing this heat sink to
the rear panel reconneets ehassis ground,

Conneet the extender boird, B /N 08349-60023, 10 AGJ3,

Mount the extender bracket (HI* /N 08349:00005) to the front panel using two of the
serews removed i step 3, Conneet the AS regultor bonrd to the extender board installed
in step B and mount the heat sink to the extender bracket (see Figure 8-224d),

Refnstll the transformer’s secondary lends conneetor Pl to A5J), Ensure the LINE

switel By of1 belore reconnecting the LINE cord,

E.everse this procedure when reinsinliing the A5 regulstor board and heat sink,

!




HP BI49A Serviee
-0
REMOVE FOUR SCREWS ;
| )
i
a) HP 8349A - Left Side
x
L 1
{
\
REMOVE TWO SCREWS
b) HP 63494 - Right Side
' ] 5
Fignre 8:22, Service Position Istallarion Diagrams (! of 2)
\ \ B-4)
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HP BoA

' o LOOSEN TWO SOREWS J -

)
¢) HP B349A - Top View

VIEW OF LEFT 8IDE . VIEW OF RIGHT SIDE

~d} A6 Regulator Board and Heat Sink in Service ll’osition

8-42

Fignre 8-22. Service Position Installation Diagrams (2 of 3)
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HP BI49A Service

A6 MOTHERBOARD

The A6 motherbourd interconneets all the mojor nssemblles fn the HP BMYA, Reler 1o the
Ovcrn!l Black Dingram for a dingram of the connections petwenn the motherbonrd and the
rest of the instrument. o
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Figure 8-25, A6 Motherboard Campbnéng Locations
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HP 8349A
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FRONT VIEW

o

{LOCATED ON
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o Flcphcomont of Fuu ‘
L Pry apen PO\VER MODU' " cover door,

2. Pulioutmcarricr, L -
3, Insert flse of proper ming.”
4, Repllce carrier in POWER MODULE.
- woeuonompmﬁng Voltage
+ ‘1, Pryopen POWER MODULE coverdoor, . '
2 Remove the can} from the module. ‘

3 Rotate cam 10 desired vollage so that the volmge
s visible through window whén door is closed.

-”4. Inscrtcam bnck inte the module. :
' 5 Close coverdoor. ' i
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:-‘fj_-w" o Page 42 Piragraph 410 N o
“ , Under“OUTPﬁTPOWEH.GMN.AHDMTNBS"replncenllnfthcinfomnlionwilhPnrnamph-hlo "OUTFUTPOWEH,
- 'GAIN, AND FLATNESS (ERBATA) contnlned in lh{n change uheel, .

Pn;e4-9.l’mmph4-ll: L C _
! Stepi:Chnnse“!OGHz”to“lBGGHz." o = SRR

ST Page 4940, Table a4y . '
st Replace Table 4.3 with Table 4—3, HP 83491! Tm Rmni (ERRAT 4) eonulned in this chnn;e theet,

ERR hm-w,mles.s; o L T
AT ClunlctherefemneednlmwrMthoMRTl.‘ STy R

) Puc 6-9, Table 6-3; ‘
.- Change MMPJ to HP and Ml‘r. Part Number 0380-1713. CDS (Recommcndcd Rep!ncemenl).

Pneﬁolo lele 6% . ‘
SRR Chnnle ASVR2 to HP and Ml'r. Part Number 1902-0048. CD I. DIODE-ZNR 6,81V, (Recommended chlnec-
i -1 e ‘ . - o menl) . ’1" b .
.+ . i Change MP3 10 HP lnd Mfr. Part Nimber 0370-3068, CD l.a A -
Chm;e MP22 1o HP and. Mfr. l’m Numben 08349—000[7. co i, nnd 08349-000!8 CD 2, (Rccomme..-ied

::jn;f ."':- . Repmﬂ“) o - - ‘ . ‘ ‘ .

Pm&ll T.Hf&s: PR R l P .
_Change 51 to HP and Mﬁ'. Pm Number 3101-2779. CD3, (Recommended Repincem.m) S
. OPTION 001, Add HP and Mfr; Part Number 08349-20035, CD 5; PLUG-HOLE{!DELETE MP10; RF IN PUT),
OP'I'ION 002, Add HP nnd M, Pnrt Number 08349-20035, CD 5, PLUG-HOLE (DELETE MPIO 2 PLACES).

l’nes-:n Tableg2 0 R S ;
Di:eclly u:mu from “MUJ pin A undx:r “kall anhw," bhnnae lhemluc 1o rend' -BV. -

f-mes-nIB-MFisunB-ZI (MSehemulc Diemm) P _ ok
" Changethe value of R8 to 511K ohms, - "1 L I o
: “oo 7y Changethevalue of RI710 237K ohms, . /. 0 ;
_;'.’-;;_,?’- W Chnnlethemfmpeedesimmrklhonﬂ. c N R
Pue B43/B-44, Figurs 824 (AS Schematlc Diggramy ' | | :
Chmne the color-c:ide Wire connections as noted in’ P/O Flgure 8-24 AS Rmuia:or Board Schrma:fc Diagram

(ERRATA) she in this change sheet, - . _ o ‘
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cunnae1 B G o
This chlnv.c moglltm the Ad Sisml Condllfonin; Bourd nnd uplnm the +35¥ supply, crowbnr diode, with a new:
anue, A L o | | RR
l—‘mm.'r.mes-s; S ~ S

A1 100 Change Ad to HP and M, Bart Number 08349-60034, CD 8, SIGNAL CONDITIONING BOARD. |
: ~)" " Add A4CI9 HP and Mir, Part Number 01600153, CD 4, CAPACITOR-FXD 10000 pF s 10% 200VDC POLYE,
©0 - AGdA4R25, HP and Mik, Purt Number 07570346, CD 1, RESISTOR 10 1% ,125W F TC=0:2 100, 28480,
', 'v . Change A4R27 to HP and Mit, Part Number 0698-3157, D 3, RESISTOR 19,6K 1% 123w FTC=100, 28480,
.. Change AARAT to HP arid MFr, Part Number 07570438, ¢ ,CD3, RESISTOR 5, 1K 1% J25W FTC0 100, 28480,
" Md ARS255, HP and M, Part N‘:)smber 0370442, cu % RESISTOR 0K m 18W FTC 03 100, 28480,

Pue&lo,mlcs-\; o - |
ChmgeAsVRzmemrr.pmi&umbermzms,cnI,DIODE-ZNM.BIV. e

5 = . Pm&JJIB-M. gure 11-20 (A4 Component Locatlons);
s  Figure 8-20/{ith Fligure 8-20, Amml Condlrfanmgl?oard C‘omponem Locations{C‘iMNGE 1) from
ischnn;eshet. A EE

Puc s-ss}s..u (A4 Schematic Diagram); ‘ '
e Chmh the Ad SICNAL CONDITIONING BOARD partnumber in lhe top le!‘t hnnd comer of the Ad Schematle
L . 10 08349-60034, " ;- Ay o
P AddlheSERlAL PREFIX 2424A'to ihe bottomleft hand comerof the page, coe
Add’l‘?&tothclﬂlll}!llnelnmock?. : E Foo Y
- Insert 10k ohin resistor, RS2 in series with TP), T '
 ‘Insert n 1Lk ohen Tésistor, RS3, In series with TP2, RIS
: _!nmulﬁkohm resistop, R$4, in series with TP3, T B
Inscrt a 12k ohm reslitor, R23, between Cl and ground number 2.0
HmnlOODpFupucilor.Cl?.lupmllelwithP26. % T U R
Connect one end of 3 5,11k ohim resistor, R47, to lhe cmiu:r onﬁ. Conm:ct the nlhcr end lo the +20V nUpply. S
_Chmwthevnlueofaﬂmw.ﬁkohms. T 'w‘)~ :
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e resistors and nddins potentiometers for fine tun s nl‘the bias cumnu. B _

U Pages . ; .5 ST
R OTRTL Addlherollowinnlolhebotmmoflhcpdne. C -
. .) g “ l'j;\l . i , l NOTE . : ‘ ,‘
L e Mhﬂmmm"iemﬂmMMhm ONLY JFTHEBIASASSEMPLY
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Py jﬁMnkc the following changes to the previously factory selected component

O Rt “ A3RI, R22, R23, and R24 to HP Pant Number 0757-2088, CD |, RESISTOR- FXD %,09K 1%.125W, .

N K AddAJR-iO R4l, R42, and R43 HPPmNumber2l00-3094 CD 4, RESISTOR-VAR. J0OK.

S T P Delete the rollowin;: o | } J o .
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o !. ) : _4 Aaxl ) . 3 ) . |
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ox The FET gate bias for stages 3—6 Is developed by the divider network rmwd by lhe combination of a fixed
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o ? Pqul; S | R o g
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FE uph:idh)mm(&c BmChechtbove) lftheblucumntis incorrect,udjustmcnppmpthlepountiomcter
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N Delcte lll\cefmmulo hand-nicctinund rephcin; milton. o
l'lse 825726, Figure 8-14 and Figure 8.15;

- Replace Figure 8-14 with Flyure &4, A3 Blas Board Companem Lotalfon.! (CHANGE 2) from this chmn sheet,
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SR f L PugE 40, Table 63
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-;‘inlgnit?r ~ Pan Number,
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’ CMPH4: - 504)-6819.
T
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Thlu chnn;e documenu lhe rcplmment of some inch ubinet componnnu with melric mblnet cnmponenu.
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;- ‘minimum.power point.on th, Hetwork anal;ner’s swept display, The source is set up forCWat ’
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*".connected to the HI? 8349A's RF, NPU’f angi thc Unlevéled Outpm Powcr ls mensurcd atthe '
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i i - ;,“5'1- ae" PRI

RN :.H _‘,"E;, : ) N Jo e }

et a. i ) LA )
F LT E R ARSI R A




II .“.i ' _j...'u:':
. v ‘ i- .’ - l?)i]‘ . (!ll:“: ./| E | | s | .
o 08349-9000&,:‘, ;}'.;’:"?‘ )-,;‘ e S . HPBMYA
7 ".I‘ R ‘ . _‘ !ti R |E.| ;E ks ' ! B - N l
[ - : L ' . I.!.H . ?!! . :.l . 3 U . . t L ' ) !
L Ul ETETLARLIE . - ; )
“.y7 :'#10, OUTPUTPOWER, GAIN, AND FLATNESS (ERRATA) (Coni'd) =
i e hf“ a0 s J.y_\ ' '-f' ' 'jl{i - .'5,1‘ .‘
'| ' B . L : P : F -
} . oy e B : P )
! . : ‘ o N . . :
RS N ) . | g | |
. o w s e ‘
s 14 PLUSIN E:;:: PJEIE . bV
:_.z':= o - . ( 5 5 BoPH v
A4 Ik 'nsci"fﬂ;in FE |
of l., ! o ’ Ll ©OUSCALAN » !
4. S | emawechame NEIWORK ANALYZER |
A mﬂ' = peTECTOR nhM:F ) : C
g ‘ ‘m{?;,u ﬁ SN WL’(-) F‘? L asarren S L
SR LN o )
o I o Y TOAPRAEN o
SRS R J-1oee ; . Y
i.f“':‘ o : ‘ AR L5 ey OUT e ' —rT :
* 1' . . : ) . ’ s ] v ' '
(AR T S " BIRECTIONAL \ 18 JB ATTENUATOR -
, - T - coupLER _ g G _ ! |
1 | . . ": . ! ' i .
. e i : ' :
f:- l.. i 3 [ ‘
B a PowEn
[ : “SENEOR ‘
' 'Il,_‘: Fl . ; )
3 o ) l - - : 3 oo
: i b i ] i . 1
. . . ) ) . ,; i . . . . . :-‘§}}~ ] !‘l . i
ot vy . Figure4-I, Small Signal Guin Test Setup ERETE
Y IR 3 e . : ) o Vo Y -
" I N N R TR ' ' .
Lo EQUIPMENT. A -
B TR RN N Lol Zi'!‘, ) Y : - .

' _,;“‘ l' ; -;'SWCCP'OSP"lﬂmruainn»‘nrn’nnnni;nrnnn‘k-nnnn,rpn HP BI50B
b --E‘;.:.;;". ".':;‘_IR.FPIUS‘IH-H»Lrltlrbh_bﬁnnnﬂn&g_nrn.npnnn_p_.olu_nnn HP33590A} 4
. 2 "K":'sc_ﬂlﬂr_thwork_Anﬂlzyerb'}.yp,-‘)nnnbn'nn.ob'n):b_'npn;'ppopp-op»t:HPB.’SGA‘,
'\}"_".Dﬂteictor_;:b;brbrb»»nrfnbnonnnnnnbn‘t‘bnb'privgb,nbun HP[lﬁ&B v
i ‘j"Ipowchel‘_rtho‘r'rr'v.b;pbr_)'bbrr.bri_p‘nipb't;»b»t;ppbbotb»frotr»nnb HP 436A :
"',.;;.:1_;13"'_ C #‘_._PowerSenlor...'n....;..'......'......'.n».....'..n.n‘u.......:HP8485A ¢ J
.‘\F" . ",a?Amnuﬂt_ﬂhn;_t:»r.»'»‘l_rn-Innnn’)n'unnnn.nnpp HP3493C0pﬁ0n010 ' i

: ‘f'_I.'Dcmmrnno»u'ppnprnv-nn_n»n‘n.'pNnn-_ns;nnnnnnn HP 8473C :

S Directionnl_Co_uplcr_n..»;'nn...‘n».'nn.........nn» HP P/N0955-0125
Do Adopterst o v c
.'fj» ‘ TYPGN(N;-APCP3.5(D(2 l‘%‘QUil’Cd).‘é..‘.nn.n.. HP P/N 1250‘;1744

P T C bl’l’ypeN(m ""APC‘B.S(m)n‘ugrn-’Hp.rnr,rrnnr» H‘P P/N |250'l743,

oo aties S - ' o ’
SRy .SMA(m)bboh'b"»»rir‘b_b_"blm-b&'nninﬁbryn'pﬂntu»rr»nHPP/NB‘20'3124 :
o} ",l‘-.”_—‘.:}(. i BNC(m;(48 [n..J rchiI'Cd)rn'nnnnnn,mn.ornn'unn'_&jHP”l?oc C

SR BNC(m (2‘4 in.)‘_.i';.i.-y vy NN le“ZOB ‘
. ',I T i R _:‘_l.“. . } ; Ei




. "Sweep . Time: :
Fo Sueep Trlg?er: Internal

Smell .Signal Gein 2,0 to 18,6 GHz \

";.(1.J,COnnect the equipment as shoun 10 Figure 4- I.uith the coup]er output

, connected to the 10 di attenuator,

2. Set the network analyzer to disP1BY»thB pover measured on the A i"pUt’-
‘ Placs the

" Set the reference Jevel to -15 dBm and scale te 10 dB/DIV.
*-reference line on the center greticule. | o
B y :

3lilset up the sueeg oscillator as follows: . -

- Svart Frdquepcy: 2,0 GHz
Stop Fraquency: 18,6 GHz
0,5 sec
- Power 'Leve dBm - v o oy
- ALC Mode; ~ External: | -

+27.8 kHz Square Wave Modu]etien; o SN -

- i-i, Display Blanking. G
: "tf:AdJust the power Tevel to center thelwaveform on. the -16 dBm réference .

]ine' R _ . ) - :‘

:,;30 minutes.

1 o i o U

'ifﬁﬁtzuchange the scale on the network anelyzer to 1 dB/DIV end adjust the eut-
T, put-power of the: p]u? -in for the flattest waveform about the -16 dBm
L, ;reference (use the sio :

pe. feature of "the pIUg in if. necessany). 3

- ﬂfﬁ};;Store the waueferm into. the netunrk analyzer 5 memery. L
IK;COnnect the counler to the RF INPUT of the HP 3349A and the 10 dB nt---

_'tenuator to the nF OUTPUT.;

. the-waVeform on the display,: Determine the dB value of the minimum

‘-f_" Epinti(HP 0349A's minimum small signel gein) ' The measured Vaiue_sheu}d

e;215 dB S

r _— s !

3me1] Signel Gain’ lB 6 to 20;0

| L

Dieconnect the NP 8349A’s RF INPUT'and RF OUTPUT from the test setup,

cOnnect the ceup1er‘eutput direct]y to the 10 4B attenuator.
10. Set the network ena]yzeu to disp]ay the power measured op the A input

reference 1ine on the center gret(eu €,

. . ! k i 1 v - ,'
_.:l‘" -II- ‘.':“ B li ‘i!.:lll o :
EREPRE ) i R |\' \.,— :‘;H ,
' . D K i ‘i! I--i:».ji s "\.\\-' % ! o
a .:') I SRR 1 TN -
B . ! ! - ot N f . ! f T
L gt ot =’ ‘ ' L
S - L v G o
Bh ; b fi SPVLEARI 3. \ ¥ ot I

J:"Press the WP 63494 ane switch on.. A]lew the equipment to wari, "P f°r

;QSet the network ena)yzer to displey measurement inus memory end set the
‘reference to 420 dB, ‘Adjust the reference to p]ece the minmum point of

- Set the reference level:top -15 dfm: aqd scaTe to lO.dB/DIV, Place the Lo

mm . II D - o B :1 ! 08349-9000)
-Mo. OUTPUT FOWER. GAIN. AND FLATNESS (EHFIATA) (Conl’d)
PROGEDURE: e : . s

{_.
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_ 4-10. OUTPUT POWEB. GAIN. AND FLATNESS (EBHATA) (Cont'd) ;
£l ' T . oy
;;?‘fvﬂ}t§; !1. Set up the sweeP oscillator as fullone: | | o
it \ CStapt Frequensyr 18600z o [
oo b Stop. Frequencﬁ 20,0 GHz ' ‘ : ‘ - ;o
Lo Sweep Times 0,6 sec T . '
AT ?Swneg Trig?er: !nternal = L - |
Wyt cPowar Levels . »B dBm b co , { o
oo U1 ALC Modes, External . : ‘ o
S i 07,8 iz Square Wave HeduIatiunt o - = I IR
R h S Display B?ankingz aOn Thea S S b S
?5_“fﬂ7-gﬁ='f‘ L ??Just the pawar Ieve1 to center the Naveferm on the -15 dBm referelce - :
FEAETIN ‘_ ne, - L
if7i‘~ ‘12, Change the sca)e on the netnork analyzer to } dB/DIV and ‘adjust the out-
b _->,:‘; i put ‘power of the plug-in for the flattest waveform about the -15 dfim
C ::;(s . ‘reference {use, the slope feature bf the plug-in §Ff, necessary) '
.yf_“ '* 13 Store the waveform'into the netmork analyzer?s memory. N o
ﬁxrﬁﬂhmff' 14 ‘Connect the cou iler to the RFINPUT of the HP B‘#BA and. the 10 dB/at- ’ | {.?
LRSI tenuater to: the RF OUTPUT. N b i I o

RIS EATI. !15 Set\the netwerk analyzer to. disp]ay measurement minus -memory and set the
"is;s-:ye ' “'reference 't +20 dB.” Adjust the veference to place the minimum point' of :
the wavefol ' on the display, Deternine 'the dB value .of the mipimum. | L
spoint (HP 8349A°s minimum sma11 signal gain) The measured value should -

e be, 212 dB. - N _ "
’ * Untevalad, Output Poner (z o - 18 e auz) Co R
.fﬂ*_ﬂlﬁ-QSe1ect dBm mede on the power*meter and calibrate. ’El: j-" - ' ;L€ ‘: 1'431
chi 317. Ee;angect the netnork ana1y2er te the eutput of the COUp1er as shonn in | .
B e ';:::emz"%lz:m:".s*zmm":cezemfrsmset' he ‘"P,"t' Y

AT “ls.zSet ‘the, sweep osci11attr s stop frequency to. 18 6 GHz, Set the plug~ oo
wosim b ints output power to +5°dBm ang then adjust it te center the neveferm on, -
IR i B the netnork ana1yzer 5 referen e line, L . , g
"JChange the. scale on the n!twork ana]yzer to 1 dB/D[V and readjust the '
< -output power of the ?1ug- n for the f]attest waveform about the .
';reference (use the slope 1eature ef the pl Ug -in if necessary), !

_.Store the waveform into memery.: ;

'rReconnect tne coup]er to’ the HP 8349A’s RF [NPUT and the network an-
‘1a1yzer to the -RF OUTPUT. R A . S

2 "Set the natnork analyzer to disp\ay measurement mminus memory and tne 7 :
.+ reference to +15 dB, Adjust. the reference to~p1ace the minimum point of 1
_‘the waveform on. the disp]ay IR e ,

i . ! [ : ’ ““ | I
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ed’uutput Power and Hatnegl {2-- 38 6 GHz) 3 . -;1;;,-" o Sl

s tiaty

e

ﬁnhgét th?“ﬁ Uipment as'Vshaun *n Figure 4.2 with the power sensor con-‘;;\. . a

; necthd to, !the HP 8349A’ s RF/ OUTPUT (attenuator no; 1nstalled) E o i
§ oy ! 1 il /5 ; iy ] 5 . .r.;,‘ . . 4 !.’r::‘ﬁ
5 fthe swaep oscﬂhtor as =fo]1ous. i *;“- L =
i«, R i "”l l | ,“3“- l.—l ‘- _
W) :Start F're uency* 3.0. Ol-li { ‘ . Lo AT
_.;Stop Fre l;hrc 20 0. GHza* R EET i W T
: HGG Lok aﬂua & ‘jl ’.{: . : 0! I]‘ 1 I|:' "A ;:’I —

" ALEY odn"z'Exte\'ns I PSR R bt :
: }gowerr Lave):";19.dBm T L T I T Y
i

eiha\ieeﬂodulation'f 0ff~ R R AL R
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'ﬁT, | ) ;:Jj, : ‘ Lo
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NOTE o Lo L el
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ln:ordcr,to 19%.1 tha\HP)a§49A at $19.dBx, 1t way - 3 =..? ‘ﬁ’:- R
"7 b necessary,to adjust th& RF plug»in 5 front panel: il / Co—
”'m.'.ﬂ‘c “L ndjustnont. L o S PRI i) =_' | "f) I/ N '!"=

Hhﬂe’monit‘.qring the Pﬂh‘er meter, ad.ju$t the mam!a] fr'equency from 18 6 Sl

GHz(to.2-GHz: and deternine. the frequencyof the minimum power point S ot

,‘f(minimum point will typically' occur at the highar, frequencies). Return
he: sueep oscﬂ,lator tu the frequency of the minmum pover, point.

'Adjust the CAL-:‘FACTOR % on the power metar to the Vawe'gi\ran on the, - L
_{_sensor for-the’ frequéncy selected and: then adJust thel output power O
i fin foria 1-19 dBm_power,meter raading. ey _ T




~ 08349-9000)

;'_f Connecf he 10 dB ettenuetor netween the uhenter and the power sensor 8BS
' hshown. in.Figure 422, - While: moBltorlng the power:meter,: adjust the man-
o s,l‘freqUenoy from 2:.£0 18,6 ‘GHy and'determine the frequency of the
I makimim power:point, Retdrn the speep oscillator to the frnquency of
; ‘}the maxlmum,power polnt.l,g\. . ‘ C \

39, Adjust; the CAL FACTOR % on the' power mater 'ta the value given on' the j
T ogwer sensor for;, the frequency selected, . Subtract 9'dBm) from the veluear Pl
'S gonn on,_ the: eo?e .meter to deteymine - the le eling flatness of the' HP
*5349A. Thls ue. should be <2 6,dB, i S b

7d meet. leveling reﬂulremnnts, the unteveled 1nolcator on tha, RF plUg o' N
*;V:.should remain’ off during forward sweep, Set:the sweeg -0scillator for a o
b’ sacond sweep, from 2, c:xo 18,6 GHz and verify that"the unleVelod ln--- AR
_x¢jcntﬂr remains off durl g forward sweep..- " R TEEEE

'Levelbd Output Pouer end Fletness (lB 6 - 20 0 GHz) lll}'J : f_ R S B

'”‘iConhect the equlpment a5 shown in. Figu[e 4 2 wlth the pover sensop con- . -
ected_to the HP:8349A'ofRF QUTPUT (as enuetor not installed). ;\,*_ - :'_’_1*H

);l'_".. :

up'the sweepfoscllletor as, follows'

At

stert Frequency: 18: 6 GHz L ;”P'-fh;f“-- T
Iop ?requencyt 20,0'6 ,,.'“i‘ SRR IO S T T B
Tlme' -Manua): ;JQP* e e
ALc (] e.f.Externel sl
Power: Level: 16-dBm o,
Square: Heve ﬂedoletlon: ;

: momwtmunlmemeuuatnswmitmy o V’s:j”'ag
ﬁ,;be necessary. to:adjust the L7 plug- 1n's front penel o
‘ TEHT‘ALC CAL edJustuent, i | S ;.l'v :

”'thleqnonltoring the power meter, adJUSt the msnual frequency frum 20

GHz 'to 18,6 GHz and datermine the. ?reqnency of the minimum power point -
(mlnimum point will’ tygicelly occur at the higher' frequencies).'=ﬁeturn .
th ssweep oscilletor t the frequency of the mlnmum*poner polnt, - o

A k 5 I ..
45'Adjust the CALFACTOR % on- the; nower neter to the. value given on'the
power sensorfor -the. frequency:selacted. and  then: edJUst the output péner ST
f the plUg- “f r.a 16 dBT;power meter reedlnu. e_“-,. T : _rd;-* Sy

Concect the 10 d ettendetor between the ada ter and tne poHer sensor es j;;;ojsfg
own' in- Flgure 4- 2'_ While monltorlng the: power meter, adjust the. man- ST
uafwfrequencysfr?m lB 6:t0 20 /GHz* and :determine.the frequencv of. Lhe;: ;g., =._’ s
maxi#um power, point; . Rethrp’ the: sweep osclllator to the frequency of e

tne-naximumepowerepolnt T ERCEE ﬂ’ AR S
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AIN, AND FLATNEBS ieunm\) (com-d) -
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4-10. OUTPUiT)POWEh,é

6“ Adjust thq CAL -FACTOR % on the power meter to the vnlua giVan an the [
& i power: sensor oy the :frequency selected, Subtract 9 dBm from the valun

'
t

: * shown Pn the) powar metel to determine: the leveling flatness or the HP
e 1 'BIA9A, hiﬁ value should be ¢2,6 d8, e L
47. >Tu) i eveling requirementr. the’ unleveled 1ndicntor on: the RF plug in
d]d remain 'off during forhard sweep, - Set the: sweep osci113tnr,for A
5. spcand ‘sweep from 18,6 to 20,0 GHz and. verify. that the un]eve]ed i
dicator remains off during fontard isweep, , S
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0834990001

JHE nl\mtt Plnhrﬂ Mndal B430A
' Mlcmwm Ampllﬂar

aodul Numhar

[

- Dale;
.

~ Tested by:

vl S;.;i-?f!',eiluudn'nma .

l'.i llp 1

_Tmcoﬁﬁlunm o 's'pjciucallnn . Menlu}éd V-lue

| 410, Smalt Signal Galn'; |

| :Frequency Rapge: R o
2.'(‘),%0 chzGHzgc 4 I15dB VORUUNNORY . | : |
' InputPowerSdBm" R s S

S '5-‘10, Sﬁ;i}l,s_kml Galn "

‘Frequency Ramget | -
18610200GHz . 12dB

dB

Input Power; ~5 dBm‘_

4-[0. Unleveled Output;
Power S

" FrequencyRange -~ -~ . L .. ] 1
s 2.0?0 chzGHzg ' '
..‘|. Input Power; —5 dBm

20dBm __dBm .

B ,4-10. Unleveled Oulpuk
~4: > l ¢ Power

- | FrequencyRange: -~ |~ ¢ op
1{..18.610 20,0 GHZ. 17dBm | - e dBM.
~ Input Power; $dBm -~ " | SN .

~","4-10 Oulput Pawer -
. Flntnm, veledjf':.

‘ .-;'z.o 10186GHz < r £1,25dB |

requency Range} -, ol O ST
cy B I dBpk'pkh

:_4-[0. Output Power

thneas, v:led‘ |

@Minimum Output; l9dBm &
| FrequencyRimge: -~ | o [
18,60020GHz " - ~.0 . b x125dB | _dB pk-pk
";MinimumOutpuL lﬁdBm'- g na ) DA

_'4-11. InputSWR )

I Coerate
AF Ly

H

| 4-1: Output swa

2

: '20 Bm. Leveled

tput Power B P 52,.?

4-12. Specml Purily' I
Harmonlcs h

14

20dBm, Leveled ~ +

OmputPOwgr;. T, _'.520.dl§c"*‘ - "‘dBc

4-12 Spectral Purity'
.Non-Harmonic
. Spurious

20dBm, Leveied | SssdBe | dBe

Output Power; -
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