Errata
Title & Document Type: 8407A Network Analyzer Operating and Service Manual
Manual Part Number: 08407-90038
Revision Date: December 1971

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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RN : i

Hawlorr-Pachnrd Company curn!ms Hwt fhis fnstrumonr mao| irs published spocmcanons

at. tho time of shipment from the loctory, Mewlelt-Packard Gompany lurther certifies that
Ms calibration measurements are ' “rhie to the United Staies National Bureau of

Slandards, 10 the extent allowad ', the Bureau's calibrafion facilily, and to the cehibration.

-’nches of other internstional bmndards Organization mambors,

i

WARRANTY AND ASSISTANCE

.} .
v

" This } ewlott-Packard pmduct is waorranted ngainst daiects in materials and warkmanship

lor a pariod of one year Irom the date of shipment: Hewlett-Packard will, ar its ophion,
repalr or-replace producls which prove lo be defective during the warranty period pro-
vided they’ are, relutned to Hewlett-Packard, and provided the preventive mainlenance
procedures in this manual . are followed. Repairs necessilated by misuse ol the product
are not coversd by Ihis warranly. NO OTHER WARRANTIES ARE EXPRESSED OR

% IMPLIED, INCLURING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
'MERCHANTABILITY AND FITNESS FOR ‘A PARTICULAR PURPOSE. HEWLETT-

PACKARD JS NOT LIABLE FOR CONSEQUENTIAL DAMAGES. i

" lhls product Is sold as part of a Hewlett-Packard inlegmled instrument system, the

above warranty. shall not be applicable, and this product shatl be covered anly by the

- systenm warrnnly

o

i

: Servlce contracts or customor nssls'ance ngreemu'ns are nvallpble for Hewlelt Pncknrd

Droducls ! S
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For any asslsmnce, conlact your 'nearest Hewlall Packard Sales nnd Service Ollice, |
Adbresses are pi cwided at the hack of this manua,. e _ ,
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‘i l\;iodel B40TA

':LSECTION | ,

General Information

GENEHJ\L INFnRMATION

11, DESCRIPTION | “;

NOTE

The Model B407A Network Annlyser: . .
may ke maintained using the modular
- exchange program provided by’ the e
.tory. See Porngruph 6-3 for dctnils, ,

”1-2. ’l‘ht, Mode} BlO?AﬁNetwork Anuiymr, to-

gether with un upproprinte plug-in dlhplny upitand .
Cthe level Js In the range rcquired for mnking
: :lnenburementb, ]

swept frequeney source, mehsures the phase and
amplitude tlo of RF signals in the 0,1 to' 110
MHz  range, “With approprinte neeessorles,) the
instrument. may also be used us u refleclometer,
mr.inhuring phase and’ mugnitude ol‘ n rufluu,led Sl
- hal, L

L
1 3, The B40TA measures phmse nnglcs from zero
to 360 degrees und amplitude ratios over n dy-.
namte range of 80 dB. These measurements may be
made at single frequancics or over swcp}. segmcntb
of the opernting range, ;-

1-4, Typical mcnsurements powiblt, with tlm net-
work unnlymr includes - _

1) Swept-frequency mspomseT mensureinents

~ of nmplitude and phose through a systnm,

' filter, or nmpliﬁer. R

"2) Group deluy mensurements for communi
eations systems.

3) Antennn testing. ’ C

, 4) Onmpnrison of nmplltudc 1nncl phnso of

+ mutched pmplifiers, 5

1.5, The Mdel 8407A converta;tl ) b RF sig-
nals being Aiensured Ao two 278-iHz signals that
have the same relatjve amplitude anid phuase g the -
roriginal RE signuls, These' two 278 kHz signals are
applied to the plug-in display Where/the phase and
amplitude information is detected and displnycd.
Operating power fob the plug-in displny s furn-
ished by the B407A, .

" 1.8, The network analyzer nutbmnticnlly tracks
the reference input signals. In, sweep mode, the
sweep . width s limited only by the RF signal

sigmed foy ‘'yse with the ‘HP Models 8601A and
’BQQOB/SGBBB Sweep OsLillntors.. The, BB01A

5 / | ,:" ;i' . !

syeeps the range- batw:znn 0,1 and 110 MHz and
the BGBOB/BGOBB sweeps 'the range hotween 0,4
snd 110 MHz,

1-7, The RF signal npplied to the reference input
of the B407A Is used to netuate the automatie
tuning us well as develop the automatie gain con-
trol (AGQ) signal for hoth reference and test chan-
nels, A reference channel level meter continuously

monitors the reference signal and Indicatos whother

1.8, Contmlh un the Model 8407A fnclude u refer-
ence channel level step nttepuator, display refer.

- ence (umplitude offset) attenuhtor, and amplitude
* and phase vepnier adjustments, The display refer-

-ence attenvators nllow a reference level truce to he
pluvcd at'n convenient position on thn plug-in dis-

phay,

1-8, The r.omplutn list of spectfications for the
Model B407A Network Analyzer s given in Table
1-1, Spcc}fiunlionb that include the plug-in display

! unit performance nre given in the Operting and
;Service Manuals for the display units,

1410, ACCFSSORIES FURNISHED -

1-11, A dctnchuble power eable, a rnck-mounting -
kit, a servicing cable, two 50-ohm terminations and
three BNC cables are sl,!pplled with Mndul BAOTA,

1:12, Rack Mounting Kit'

"1-13, The mnlcj-:'nounting kit containg all the hurd-

wire pecded to ndept the Model 8407A cabinet for
installation in equipment racks baving standard
18-inch spacing, Instructions for conversion Lo
mck-mounting are fncluded with tho kil ‘

'
1

114, Servicing Cabla *

"1-15, The sewiuing cable permits all necessiry
source being used, The 8407A is specificnlly de- 1

interconnentions to be made botween the Moadel
8407A und o plugin display -unit with. the unit
outside the pl'ug-in compartment,

' o L1
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 Table 141, ép:!clﬁcntlons- o c o

PREQUENCY RANGE; .
‘Olto 110 MHz,

TEST INPUT:

~ Directt ~10 to ~H0 dBm, signal range,
Attenuated: +20 to —b0 dBm, signa) range,
Impedance: 60 ohms, VEWR <1,08,
Option 008; 76 ohm, NSWR <1,08,
Damage Level: +26 dBmIBO Vde, '

o RBFERBNCB INPUT! |
’ Difept: —10 to ~60 dBm,
“yMjtenuated: 20 to —20 dBm,’
. Ix pedance; 6O ohims, VSWR <1,08,
B tion 008: 76 ohms, VSWR <1,08,
innge Level: +2(\dBm/50 Vde,

[ AMPL[’I‘UDE ACCURACY:
' Frequency Response, 'PEST inputs > — 60
dBm DIRECT (muy be ealibrated outh+ 0.2

1

o MH?z for DIRECT inputs(REFERBNCB level
o of-—lOdBm).

Display Referonm; <0,05dB/1 13 btep, totul
crror does not exceed 0,1 dB; <0,1dB/10 dB-
htLp, total error dons not t.XLQl!d 0,26dB,

lcvel ‘equols 10 dBm (conditions for hest

kb
?

. 1 . -' 1) W)

L 2] 1 AMPLITUDE ~ |
'r:". g 1.0 h\"";/ o g |
; E g': .1../ 7’1 g

E 04— R CHANNEL epse| B

c 3 L LEVEL ~)0dBm /.._ g

- Y - | i

! E | - g
g ?bb = 1,0* 8
1»06 . II y A .

! | . DM I"J/ f— t
L0 L A i
A UL .

TESTIREF RATIO WB)

) dB, 0,1 to 110 MYz} £0,06 dB over nny 10
.. MHz portion, Typleally, :0,06 dB, 0,1 to 110

S,

Crosstnlk When RB[‘DRBNOB CHANNEL -

' POWDR: ' '
66 Wntts, 50-60 Hz, 115/2.30 Ve 110%.
WEIGHT}; -
‘ Shippjing, 39 1 1 ,8 kg)

IR

signal-to- nolse rutlo), nmplltudc error due to
~ crosstalk und, residunl low-Jevel signnls Is <
that'shown op the geaph below,

| 1

Cfommon Moade Level Varution (AGC teack.
ing)t <0.6 dB/10 dB over 30 dB opernting
range, For minor source and transdncer varin |

1

tions (<0,06'dB), this error is neghigible, -

PHASE ACGURAGY: a
(amplitude reading must be onseale at llu.
10 dB/division setting on the B412A)

~Frequency Response, TEST inputs ' >-60
dBm DIRECT (may be calibrated out); %6
degrees, 0,1 to 110 MHz, £2 deyrees over any
10 Mz portion, 1 to 110 MHz, Typlenlly &2
degrees, 1 to 110 MHz for DIRECT inpuu,
(REFDRENCE level of -*10 dBm) !

Display Referoncer <0 6"/10 B bl(!p; Lotnl )
vrrorrnobnotuueedd, Y

v ’ ' ol
i ot

Crosstalls When REPERENGE GHANNEL |

level equals. +-10" dBm (conditions for best
, signnl-to-nolse ratlo), phnse error due to eyoss-
“talk und yesidunl low-level signals is < tlmt;
rshown on; th graph phove, i
Common uiode Level Vnrlution (AGC trucks
ing):'<0,8 710 dB over 30 dB operating range,
' For minor source and trahsducer: varjation
(<0 b dB), this error fs nugligible

DIMBNSIONS’

7-1/4 In, high, 18:3/8 In, dLup, 16 J/l inLhub
wide,

B
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 Madel 8407A AR f

1'-13. ACGESSORIES AVAILABLE -?}_
-17, 'l‘wo HECessOrY . kitu are designud spuull‘ innlly
for the 8407A and nre ns f()"OWb‘ | :
. 1) 116624 Ru[luntion-* ‘rnnbmlssinn l{lL
2 11G54A Pussive Probe Kit, 1 i

]4 ’l

-18 Other necessories nvniluhié ni‘u the 11234\
Activu Voltage . Probe, :the’ 10020:\ Ruaisti\ru
Elv{]der Probe, und the 1110A Clipeon Ourrcnl.
robe,

lil
£

i .
i 1
. Lo
I‘

"J

118, The 116524 Ruﬂection'l‘mnsnyissinn Kit
facilitates messurement of return loss, VSWR,
‘complex Impedanet: und ‘refleetion coelficlent, s
well us Lransmission mogmitude ond phise, Included
in the kit are the Model BT21A diru. &onnl brﬁdge,

. ot 'precision terminution und low- lunkugu mblqm e

i“l

»20 The 11054A Passive Prohe I{it ullnwe» prob-
ing directly Into cirenits with minimum distur-
bance, Mensurements may be made of elther volt
age or Lun'nnt Mth the probe ki}, '

1.21, 'l‘hc 511233A Autive Voltage Prabe is valunble .

for prohing Jow-level signols néeurntely, 'This pl‘ObL '

has b 220 MHz bandwidth (3 dB) Two probes are

i nwmmondcd for the BAO7A, '

) o

l1 22. ’l‘hc 10020A Reblﬁtlw Dlvtdur Probe allows’

‘matching vavious source impedances, Six division '

rptios from 11 to 1001 ure provldu Tvio probeb
are required for the -IO7A. _

'
" !
1{' . :,: i : - : P

l

1»23. The 1110A° f‘lip .on Current Probe {s conven-

fdnt. for simply “clipping on” sirchit lends’ for eur.

" rent measurements, Frequency rungc of the probe

is up to 40 Mll?. - )

1 3
il

. ' =| ’ i lj . i
1.24; DISPI"AY UNITS

125, All plugin display unlta d(.‘bigtl(!d for use
with the Mode) BA07A are caompletely intexchange:
nble, These units ure powered by'the Model 84074,
with al} necessury intercopnections made automati--
cnlly when the unit Is properly instulled, -

! ;',

' %‘ 'Gunurnl 'In fnrnmliun |

’ 1-26. Modal 8412A PhnseangnItude Dismnv

H ! I f‘}

1 27, 6\ he Modul BAL2A IE phed in el&hur trans-
mission” or refleation’ nwnmtrcmmu; bo dighlny
phase nd magnitude e chubaeteristios of o unit undey”
‘tost, Pwo tenees, one muphitude and the other
plmhe /tm shown simultaneously on 8 bublt-in vath-
ode niy tube, Magnitude s calibrated v dB and
phase’ in degrees, The BA12A nlso supphies simul-
tuncous 'external output vollages proportionnl to
the mugnitude and phase for use with o graphle
recorder, Marker signals spotintensily the trace for-
fruquenw reforence and blunking signals Llimhmtc
the tenee bctwem sweep intervulh.

1

128, Modal B413A Phose-Gain Indicotor

1129, The Moddl BALBA I intended for fixud- and
: swLpt froquency transmissfon or teBection mens

!

'/ urements, providing phuse and amplitude informa-

1

J

=_'.:' necording to the fupetion selected, while the ann-

" thon in two formst’ meter indieation und annlog
voltage, "The metey, indieates phase or umplitude

log voltuges are Lohtinuouhly prndumd by hoth
"'phose’ and amplitude  ejrenits, The rheter haos
center-zero seales with phiuse ranges of 3" £18",
£60°%, nnd +180* and pmplitude runges of td 110.
ahd #.JQ dB, Culibeated phase offset in 10° steps
allows any: phuse angle to be'rend on the hukt-
resolution ranje of £6°, 'The analog voltages con be
used. to obtain mlibrntud plots of phase nngle nml
amplitude ratfo ugainst frequency on a conven-
" tional dunbtrace oseilloscope or graphie recorder,
o ! :

! ! ]
1»30. Model 8414/-\ Polar Displny
l 1. 31. The Model 8414A dibplﬂ}'b ruflu.clion it
urements (impedanee, admittanee, reflection coef
ficient, return loss), It dibplﬂ}'b smplitude uned
phase in polar form on a built-in eathode ray tube,
and provides simultaneous voltuges proportional to
the amplitude and phose components of the dis-
play, Frequeney mavker mnd blanking signals con
be ‘applied to the Model BA14A, Murker signals
spot-intensi’y the trace for, freqhency reference,
. while’ blanking. signals eliminate the teace bhelween
sweep intervals when there s no RF poiwer, sup-
plied Smith Churt gratizule overlnys permit impe-
danee and ndmittnmc to be read directly from thc
dibplny. : I I

t
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L Genernl lnfurm,:}ﬁun o | . Modol BA0TA
. 132, SIGNAL SOURGCE REQUIREMENTS 1-34, INSTRUMENTS COVERED BY MANUAL
' ' . -.':‘.‘ ' - 'J; . ' P ‘ i : ;.. : i . .
133, 'The ‘Model’ B407A Nebwork Analyzer. Is B - _
* gpecifienlly designed to be usad with the I Model 136, 'Lhis manual npplies directly to instruments,
BB01A and: BGYGB/BCOBE Sweep Generstors, The baving n serind prefix imbuer Jisted on Lhe-title
BOOLA swueper: covers the RE bund between 0,1 page (Fest three numbers of sexial pumber), 1€ the
and 110 MHz ond the BGYOB/BUDBS has n yange serind prefix of your Instrament is other than those
hebween 9.4 and 110 MHz, A slgool from the inter- - listed, there ure difforences hetween the instrument
nal yoltoge-tuned oseillatoy (V'TO) In the aiw:eu'pcr i desgribed in this mununl shd  your instenment,
used s an’ Integea part of the B407A phuse-louk . These differences nre deseribed In Appendix 1 at
system,” The VTO swéeps hetween 2001 MHzond: + the venr of this manusl or in o Manunl Chunges
310 MHz and is frequengy- Jocked to the sweeper  Sheet, supplied - with this manunl, JE the Manual
RE output signal, The power. levels from the  Changes sheet 5 missing, the information can be
. sweeper are +20 dBm muximuim at the RF output  obtained from your nearest Howlebl-Packard Snles
und —3 Lo —~16 dBm minimum ot the VTO output,  und Seyviee ‘Office, (See lists nt the hoek ol this
‘ Flnthess of the REF output should be nt Jenst 0.5 manual,} ‘The Monuul Changes Bheet may also
dB3 aver the full range, hormopfes should heatJenst  include an exrala seetion which deserlbes mununl
, 30 dB below the earrler and spurlous signals al  correction informotion which npplles to the
.  Joaist 36 dB below the aurrer, o “manunl for all instruments,
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21, INITIAL MECHANICAL INSPECTION

2.2, The Nelwork Apalyzer aves eorefully i |
spected, hoth mechanienlly and cleelrienlly, ‘prior

to shipment, If externel dumnge to the shipping
Cenrton Is evident, nsk the corrfer’s agent to he
~present when the instrument is unpucked, Cheek

the instrument for externol damoge such ns broken
controls or connectors and depts or seratehes on

the pandl sopfuce, 1f damage §s evident, refer to
Parsgraph 2,5 for recommended clnim protedure

\ and Paragzaph 2+7 for repuckaging informution, 1f
) the shipping carton is hot damaged, check the
. cushioning ‘miterial and note any slgns of severe
+ gtross o5 on'indication of yough handling in transit,,
_If the instrument nppers undamaged, eheels for al) -
supplied aceessories, then perform the electriea)

check (Parngraph 2-8), . '

' 2.3, INITIAL ELECTRICAL INSPEGTION

. 2.4, Cheek the electrienl performance of the Net-

~ performing the Performance Test (Paragraph 6-8
through 5-21), The Performunce Test procedure
compares the electrienl performance Lo the speeifi-
-entfons of Table 1.1, 'This'test is also suitable for
dneoming quality control inspcc_t"nﬂ,‘ It the Net-
work Analyzer does not pert‘orn%'w{

claim procidure and Paragraph 2-7 for repueknging
[Information, . o

2.6, If physieal damage s evident, or if the instru-
ment’ does not meet specifientions when recelved,
notify the carrier und the nearest Hewfett-Packard
‘Sules and Service Offiee, (Sce list-ut buck of
-muanun),) The sales nnd -serviee office will arrange
for repalr or.replacement without walting for set-
tlement of o claim with the varrer,
] ,

27, REPACKAGING FOR SHIPMENT
2:8, Using brigin'nl Phckagipg b

Y .
H !

“ |

'_ ' 28, The same containers nr’n(_t"l_‘:nnterlnls'uéed n
fuctory packaging ean be ohtsined through 'the

thin the ipiceifi-
catfcns, refer to Parngraph 2-6 for recomtaénded

llmtullntibn

P
'
{ |

| SECTION II v o
; INSTALLATION |

\ [ . ‘ ‘ .' .
the back of thisimanuul, If the Model BJOTA §s

H
!

" work Analyzer is soon ns possille after yeeelpt by

bebg retumed to Howleth-Packayd Tor servieing,
attach n tog indicating the Lybe of serviee required,
relurn pddress, model pumber, and full gerinl
number, Also mark the container FRAGILE to
assure enreful handling, b any correspondence
refer to the fhsteument by model pumber and [l
serfa) numbey, '

210, Using Other P:nnkngiiig

C 211, The fdllo‘wingl gqpurhl inslnlcti’éhs should he

used for pepackoging with commerelally nvailnble
matexjalst ‘ P

n. Weap the instrumient in heavy puper or plns-
the, (LE shipping to nHewlelt-Pneknrd service office
oy eenter, nttach n Lng indlenting the type of service
required, ‘ot nddress, model number, and full

" orlal pumber,) .
o '

: b, Use strong shippini; contoiner, A double- -
»will earlon muade of 3650 pound test materinl i
ndequate, ; f 1

e,' Use enough shock-nbsorbing materind (3 to
A" layer) around nil sides of fstrument to provide
firm cushioning and prevent jmovement side the
container, Protect control panel with cardbonrd,

+d, Seal the shipping container seeurely and
mark it FRAGILE to assure emveful hundiing,

¢. In n.y vorrespondence, refer to Instrument
by model number and full sexial number,

2—12.-_??REPARATION FOR USE .
§-2'13. Pdwur Reguirements -~ ¢

2-14, The 8407A Nelwork Analyz: rcquim; T
power source of 116 or 230 Vaé £10%, 60 to 60
- Hz single phose, Power reguived is npproximately
65 wotts, ' ‘
o

2-16, Seleqgting 115- or 230-Valt Operation,
f g ) .

2-16, A rear punel two-position slide switeh per-

mits operation from elther p 116 or 230 volt e

power sobree, The pumber visible on the switeh

f

i

. Hewlett-Packard sales and service offiees listed nt ' 1 Indicates the line voltage to: which the' instrument

' A 1.b

i ! |. 2'1 . ¥

R R i . g
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 Dtaliation

[ o
.}|E=1_' l F ‘. '

! should be gonnedted, To prt.pnm the Modul BA07A
for operation, position the'116/230 volb slide
switeh so that the number. visihle on the siider cor-
responds to thc linu vwlh ;;e : i

UAU'[‘[ON 3 :
To nyold daruge to the fnstrument, set
the 115/220 volt swileh for the lne
'voltage Ly’ be used hefore unnnec.thm
‘g | the pow';r uxble. Vo
I

2 17. Powur Cnblo _
'2.1B, To r(oteut operating personne l, 'm Nutionnl |

Dlectr[cul Monufaoturers’  Associntion (NEMA) .

rccommends that . Insbrument. puncis and eabinets
be grounded, Ac:.ordimgly, the hutwork analyzes §s
equipped  with n three-couductoy power eable
whiel grounds the punel nrd sabinet when plugged
ity an uppropriate receptucle, The offset pin of
. the three-prong connentor s the ground pin, To
. preserve the protection feature when operating the
' Network, Analyzer fom n Lwo. -contpet ohtl:.t, use o
three-prong to twu'prang adopter (HP'Stock No,
1261.0048) und /vanne:.t the grcun pigtuli on the
‘ ndnpter lo gm}nu. '

e

!

219. (.ool‘ng L ' L |

t 290, C!enmnwb for vun‘.llution bhOUld be B tod

inches at the rear of the cabihet and 2 to 3 Incher.

" at: the sides, The elearanees provided by the plustie
. faet in beneh stneking nnd the filler strips i mek |
/' mounting are ndequate for the Lop md bottom |

cabinet surfoces, _ S
1 { .
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B 3 21‘ Emnnh Opu'ntion i!'-’

2.!2. The Madel B407A unb!nut hbg plnnlin Teot
and 1 folduwny tht stund for convonienes in beneh
nperation, The Hit stand’ Inelines the Inplrumen&

" for ease in rerding the met ep, "Uihe plostie feul pro- t

vide clenrnee for ‘gir vireulation' und make the
Model B407A rulttnligninp when staeled on pther ;o
Hewlett-Packurd full rm.lt widlh modulnr instru L

~ ments, Lo - .

i 1/_.

2.2, Rnul(Mounting .‘ i-/ |
2- 24. The ruck- mcunting kit contaiys all L hard-
wure peeded for ndapting the Mode? B407A enbinet

for installation in equipnient uulm having standard g g
10+neh spacing, Prepuration fof mek mounting is

iHusteated in l'quru 2.1, / ) o

f
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117,0f the cantrals und indfentors of the' Model B407A
"'Network Analyzor und deseribes Lypienl best setups
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Model 8407A

31, INTRODUCTION "

32, 'li\lh opcruting section uxpluins thc fupetion

for mualchby transmission und refleetioh menswre-
ments, More detailed test setups are contnined in

+the Operating und Serviee Mununls covering the
. individual plug-in display units such us the Mode)

‘B412A Phose-Magnitude Dihpluy or the Modef
B414A [’olur Display.

33, ‘OI’ERATING PRECAUTICNS |
3»4 Mnximum Input Power

K 3;5; Dn not apply more than +26 dBm or 50 Vde

to the front-panel reference or test chanpel DI-
RECT or ATTEN, input tonnectors or damage to

the input cirr..uits mny oceur, |
T

= 5-6 Over-\!olmge nnd Trnnsiant Promctlon

} . 37, Translents may trigied the 120V power sup-
" plies over-yoltage protection, 'l‘hib wondjtion wan

oceur §f the power, Is on whei e display unit s
cither removed or fistalled in the mainframe, The

overvoltage protection can also bhe triggered when

turning 8407A power on snd off very raplaly, To

reset the 20V supplics, turn the B407A power of €,
- and allow o minimum of ten seconds, tuen the

power oh and resume operation, If the over-vollage
“protection hos bheen triggered for an extended
perfod jt muy be necessary to tum the B407A
power off for nbout five minutms.

3 8, PANEL FEATURES

. Front and rear pancl fentures nre dL’hLl’ihEd in
[‘i urr-b 3-1 ond 3-2, Deseription l'lllmbl!l'b mateh
tﬁnnumbm on the illustrnt[on.

310, INSTRUCTIONS FOR MAKING
\ MEASUREMENTS

3-11,A general operating prowdure Is givun to

bhOW the principles of operating the network nhn-
' Jyzer, Sinee a number of input transducers may he

. Ub.!(.l and a number of plug-in displays are avallable,

"ho attempt has been made to cover nll combinn
thons - of iistruments, However, the peneral test
Frocedum given muy be adaepted for use with any

nput or, display equipment. For step-by-step
"Instructions, using .any specifie plugdn display,
. refer to the Operating and Service Manual for that
plug-in, Additional operating information for thn

Operation

1 ' !
. - i

SECTION ill.
OPERATION |

' Nchork Anulyrur, ns well a5 ernr analyses of -

mueasurements, is contained i the HE mapial “RIF
Nelwork Al&ulyhls with the HP B40TA", llVll“thlL
upon rcqueht. '- _

312, THANSMISSION MEASUREMENTS

3-13, To purfnrm n - typica} transmission mensure-
ment, use the following genernl promdum
1, Connect equipment ns shown in Figure 3.3,
selecling one of the slterpate test setups, Do |
termine the'npproximate bi{[lml levels at the
reference and test channel inputs and select
either the DIRECT or ATTEN input connee-
tor foy pach chmmul. L
2, Remove theltinit or units under test and ¢on.
" necet both reference ond test eables to the
signal ‘source for initin] colibration, If alter-

nate test setup No, 1 or 2 §5 used, connect the - .-

B4OTA inputs to the outputs of the power
splitter, If test setup: No, 3 or 4 Is used,
conneel hoth of the B407A. probes to the
 Input of the urit undep test,

3 Adjust the signnl squrce tf output level fur an
indication in the OPERATE rpnge of the REF
OHAN LEVEL moter,, Be' sure thot the -

UNGAL REDUGE INPUT RATIO light s pot, - .

BENNY |1 § 4 (A 1 Iit. the ratio between the test

" channel and the reference channel signals

', must be changed, The reference chonnel signol

levul may be incrensed efther by the REF

CHAN LEVEL ADJ switch or by changing

the rf input cahle from the ATTEN.(40 dB)

connector ‘to DIRECT {nput, If the REF

CHAN LEVEL meter fndicates shove the

OPERATE range, reduce the rf signal leyel

from the sweeper, The signol ratio between -

channels mnay also be reduced by reducing the

signal level into the test channel, This may be

done by changing the input rf cable from the

test channel DIRECT connector to the
ATTEN (40 dB) input or by reducing the rf

-~ signal level from the sweeper, .

4, Adjust the plugdn display: unit (84124,
B413A, or 8414A) for n cohvenient zero ref-
) erence, If an 8412A is used, ndjust for center
sereen, The B407A DISPLAY REFERENCE
CAL thumbwheel contrals should be set. to

: H H " 1 :

a1
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1 REF OHANI!BL DIRECT Input Conncctor.
Reference channel RE fnput for signul in.
puts in the range of —10 to —90 dBm, If the

input RF sigual is greater than ~10 dBm, -

the: ATTEN input should ,be used, In this

o cuse a 5Q-ohth, termlnatlon must he . con-

neeted to DIRECT input,

~ 2,UNCAL REDUCE INPUT RATIO light.

B CHANNEL LEVEL ADJ attenuator switch

F

This 35 un overload Indicator that monitors

- signal levels of the test chunnel within the
* Instrumeht. When an overload oceurs, cither
- the reference chunnel signal must be in-
~creased, or the test channel signal must he
" decrented, The reference channel, signal may
. he Incrensed by cither ddjusting the REF

or by changing the RF input eable from

ATTEN to DIRECT input, The test chunnel |

. signal may. be decreased by changing the RF
input cable from DIRECT to ATTEN input,
or by reducing the RF signal lwcl from the
Kweep oselllator,

|{. !

3, REF CHAN LEVEL Meter, An indieation in

" the OPERATE range of the: meter shows
that the reference. channel input aignul pr:del
is in the correet rnngt. lu make signal i ps-

un.ments. i i

4, REF CHAN LEVEL 'ADJ 'Switch, The

Switch is n three-positioh nttenuator In the'
yeferenee ehanhel +, Ench step Is 20 dB, The
“switeh allows the reference uhnnnul signal to
be ndjusted jo produce n REF CHAN
LEVEL meter IlIdiLntion in the OPERATE
runge, -

5, DISPLAY RBFERLNCB (dB) Ten dB/Step

* Bwiteh, This switeh offsets the umplitude -

trace on the plugdn display by ndding or
‘reducing gain of the test channel In 10 dB
stepb. '

6. DISPLAY REFERENCE (dB) One dBIStcp
Switch. Tl'lib ;switch offsets the nmplitudL

;-

A

oL Figire 3-1." Front Pane} Features (1 of 2)
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Model B407A

A : J Operation

o1

!

.-~\

rcducing gun of the test channel v 1 dB
htt.p‘i, N

N2 Plvoting lwur ]h ..111' w;tnlm, and extracts
the plug:in display umLh

]

B.ZDIBPLAYf REFERENGE CAL Thumb-
* wheels, These thumbwheels set the sesles

-ond 1 dBfstep switahes, This ollows the
seales Lo be set at zero dB for the calibration
position of the switches, When measuring

; tude trnce may pe returned to the ealibra-
‘tion point on the graticule with the DIS.
PLAY REFERENGE switches, This allows

under test to bé read direetly from the DIS-
 PLAY RBPERDN CE scnlcs.

!

9, AMPL VERNIER Cohtrol, Uncalibrated test
channel gain vernier with at lenst 2 dB of
continuous range. Gain iner Cases with clock-
wise rotution.

10, PHASE VERNIER Conhol Uhcullbrnted

at Ieabt 50 degrces. v
1L POWER ON/OFF Switch, Combinntion line

lighlb when inbtrument is on,

trade o the plug-in display by ndding ot

faln . or attenuntion, the displayed wmajmi- -

the total gain or attenuation of the unjt

vernier ndjustments of the ‘phase between,
reference and test channel signnls. Renge Is

for the DISPLAY REFERENCE 10 dB/step -

i
|

power switch and power indicator, bwitnh_ |

[
'R

FRONT PANEL FEATURES © |

12, ’l‘BB‘P CHANNEL ATTEN (40 dB) Input
Connector, ''"Test chunne)! RF input that
attenuates the RF fnput signal by 40 dB-
greater than the TEST CHANNEL DIRECT
input, Signal input ranyd for the ATTEN in-
put is between +20 and —60 dBm, If Lhe
input RF signal is less thpn —60 dBm, the
DIRECT input should he used, Dnmnue loyel
is nbow +20 dBm and 50 Vde,

13, TEST CHANNEL PROBE I’OWLR Lon-
nector, Provides power for nclive

test-chunnel necessory probe, \

Lt TEST GHANNEL DIRECT Input Connee.

tor, Test channel RF input that is used for
eignal -inputs in the range of ~10 to —90

! © dBw, If the input RF signal is greatey thay -

»—10 dBm, the ATTEN ipput should be
used, In this case, u 60-ohm termination
must be connected to DIRECT input, Dam-
age level is above +2G dBm and 60 Vde,

16, REF C}IANNBL ATTEN (40 dB) Input
Connector, Reference chminel REF input
that nttenuntes the RF fnput signnl’ by 40
dB greater than the, REF OHANNEL -
DIRECT fnput. Signul Input range for the
ATTEN input s between +20 and —50
dBm. Damage level is above +26 dBm und
60 Vde, .

16, REF CHANNEL PROBE POWLR vonhee-
tor, . Provides power for active reicrence. -
chunnel accessory probe, |

'

; b : ; Figure 3-1, Front Panel Féaturgs (20f2)
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1

“tuned oselllator  (VTO)  signal

om
sweeper, VIO signal fequency shoulc\be
in the range of 200,1 to 310 MHz Lpd

V'I‘O lN Connector, lnput for \ml‘nge
!

‘power level should be between —b n%d.

~15 dBm nominal, The VTO signal is [
quency locked to the sweeper RF output

* signal,: The HBP 8601A or 869013/86931\'
Sweep Osclllator VIO output provides thc\
L

propcr signal,

REAR PANEL FEATURES

it

information 'present on the RF input siy
nal, Amplitude range is 0 to nbodt 1 volt

p-p

4, Line Voltage Sclector, Permits operation

‘1 from 115 or 230 Vae, Number showing on

- the slider is the selected dperating voltuge,

5 Adjacent; number on the panel Is the cor-
~ rect line fuse rnting. .

6. Power Line [‘useholder. Fu;se shduld have

S— .,...:...,.,m.. I"IT"""""'I"‘"I""“‘ e

[N |I Irll;?\l-llﬂ;illll-|l|l|\ umnlml.m EUN TR T TR ‘.‘| - 1

2, J‘-IF REF Conntctor. IF reference channel rating shown adjacent to the number on
~ signal output, This signal is o 278 kHz sine - line voltage selector,
wave wlth tixcd amplitude at ubout 1 voit
pp , g, Au LINE Power Cnble Connector, NEMA
P © type with offset pin connected to 8407A -
3, IF 'l‘BST Cannector, IF test channel signol cubinet, Power requirementst 115 or 230
* output, This is » 278 kHz sine wave signal V-c £10%, 60 to GO Hz, npproximately B5 -
conmining ull the nmplitudu nnd phase N : .
-‘:: u : '_}’ il‘ i & . .-s. ‘ | A ; |
R ; !':"‘: o C ) '
by :}‘!l;-=r !
. EP i ! F i 1
Lt . ] f:‘ ! i
{ }l ] : i ! i'.l'\i' oy i \ '
o i L oy
! ;I;i‘ - l.:f ‘ .i “- '1 , . ‘ . v . } o L
Loooh a0 Figured-2, Rear Panel Featutres |
34 2 ‘r [y . . s -}.
x ':j\?;i . ) Iy rfj!'-li, He, , ‘ , L
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Operation
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‘Operation

i

i

i
1

" gero dB.for the calibraton setting of the DIB-
- PLAY REFERENGE switches,

GR

Reconnest the unit under Lest into the test

. The nttenuntion or gain may he determined

by 'adjusting the DISPLAY REFERENCE
switches to place o, pelected geotion of the

‘trace:on the calibmtion groticule, The attenu.

ation op gain of the unit under vest may then
be rend directly from the DISPLAY REFER-
 ENGE gwitch seiting, : :

¥
|

314; REFLECTION MEASUREMENTS,

3-16, "I'o perform n typicxil reflection mensure-

ment, use the following genernl procedures

1, Cohnect equipment s shown in Figure 8-4,

2,

L

Conneet the RF short Lo the LOAD port of
the : directionn) . hyidge, Set the REF CHAN
LEVEL ADJ switch to the middle position,

Adjust the signal source RF buéput Jeyel for

an fndication jp the OPERATE range of the

" REF CHAN LEVEL meter, Be sure the tost,

channel ‘UNCAL RERDUGE INPUT RATIO

setup snd make o triansmission mensurement, -

!

Model B40TA

fram the signal source or change the REF
GHAN LEVEL ADJ switeh position until the
Jight goes out, } : P

. ) E .
8, With the RF short jnstalled on the LOAD
port, the reflection voefficjunt s 1,0 nt 180

dogeees and the relurn Joss Is zero dB, Adjust
the plug-in display unit (84124, B413A, or

'B414A) for n convenient zero yeferehee, If an
B412A s used, ndjust the B40TA DISELAY
REFERENCE and AMPL VERNIER controls
for a maymitude teace pn the top paticule Bne
of the B412A CR'T and ndjust: B407A PHASE
VERNIER tu position the phase bnee ob
convenient gratioule Bne, If an B413A bs used
with an oscllloscope for, swept opertion,
ndjust the oscilloseope nmplitude Ltruce to the
top graticule on the CR'T and the phase ruee
at 0 conventent center seple position, I an
B414A s used, ndjust the B407A DISPLAY
‘REFERENCE, AMPL VERNIER controls to
“ndjust Lhe dot to the cenley lefl edge of the
UR'T, b .

© 4, Remove the RF short from the LOAD port of

‘the directionl bridge and conneet the unit
“under test to the port, Make the reflection

Might s not 1it, If it 5 lif, redude the RF pownr measurement,
g : ! o L ! : . ) a i
R . ’1 ! .
l REFLECTION TEST SETUP ' L
ot ; g SWEEP OSCILLATOR o NETWORK ANALYZER ‘
" HP BAOIAOR ! . PLUGS IN DISPLAY
© P BOBiBER . . ‘ HP BAOTA tHP BAL2A, BALIA BALAA)

, e g T
& @ @ _ ‘ : pirecr|hS— |4‘| > ‘
= ! DOUBLE* ' : ;.'ol s “5 /

. 0000 SHIHDED oo B W S BILE : :
sweee]  [vio (RF o |comn ‘ ATTEN WITH VIOIN  (ShEeP iy
oo our] four faur OB Rt -0HM * 18126 ONLY)
R : i IR mn&ous ) :
POWER . ON UNUSED PORYS
spLiTIER™ JREFLECTED,  unpy :
T f UNDER TESY , i
| o i =) ggtﬁlntfn ’ ]
b ' ]
; . g W o
, DIRECI}I!?,NEJ;E&RIDGE nam . | ) |
! { ’ ! :
r 3 : !

» PART OF 116525 REFLECTION-TRANSH1SS1ON KT s o

3-6
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Model BAOTA

41, GENERAL,

| '
4-2, 'The Model BA07A Netwark Analyzer converts
¥t input signals to 278 kHz IF signals, while retuin-
'ing the amplitude und phiase information of the
original xf Input signals,’ An nutomntic gain control
cireuit levels the common-mode signal varintions,
allowing recirate monsurements of nmplitude nnd
phase difference between the reference nnd test

channels, The 278 kHz IF signals are applied to the *

input of a plugn display, where the signals are
deteated nnd displayed on a GRT or meter us phnm
and magnitudc informntion, |

4-3, The B4U7A contains precision attenuntors in
the test chonnel to focllitate amplitude mensure-
ments, Built-dn input signal attenuators in both test

and reference channels ollow o wide range of rf 5

input signal Jeyels,

A-4, A simplified block dingram of the B407A s
.shown in Figure 4:1, A more detailed block din-
.gram is shown in Figure 7-7 and detailed theory of
operation s presented in: Seetion VII opposite the

fndividunl schematic disgrams,

45, SIMPLIFIED BLOGK DIAGRAM '
'DESCRIPTION.

4-6, As shown in I“igurf. o b1, ,thu 2 reference and the

test signals may be sppiled to either on attenuated .

or n direct input, The direet inputs are for rf signals
in the range of —10.dBm o' —90 dBm and the
nnttunuated inputs nccomodate signal inputs of +20

~50 dBm, The 0,1 to 110 MHz rf test ond
refcrcnce signals nre cach mixed iy sepurate IF
mixer circuits that ore driven by n common local

oseillator, signal, The output of the two IF mixers

isa 2'?8 lkHz reference and n test IF signal,

447, The local oscilator signal applied to the IF

mixers js derived from the differenuz between the

199,722 MHz osclllator ond the VTO signal from

the sweeper, The VTO signnl from the sweeper s
200 MHz away [rom the rf input test and reference
signals, -In order to hold the 189,722 MHz vscilla-
tor on frequency, the 278 kHz IF signal is com-
pared to a’ 278 kHz crystal oscillator in 4 phase
detector circuit, ond . n resultant edrrection voltage

is applied _to thp 199,722 MHz oscillnto:}. ‘These,

: .
ot 1 . I

- Principles of Operation

N " SECTION IV
" | PRINCIPLES 'OF OPERATION

ojroutts form n phnsc-loulc‘: loop to hold the IF at

278 kHz, When the IF signal §s wot nt 278 kiiz, the

© 109,722 MHz oscillator seerches nboye nhd holow
that frequency to attempt to phase Jock the -

coming ¥f signal, When 278 k2 Is sgnsed from the
IF, the oselllator stops searching und loeks with the
incoming f signal, ‘

y ot

48, An nutoﬁmtic level Lontrol efreuit maintiping n

constant Joeal osefllator (LO) signnl Jevel to the 11
mixers, Holding the LO signn! constant is necessary
to obtain high-necuracy nmpliludc mensuteraents,

A9, The reference channel IF hfg:ﬂll JISELS
through a step attepuator that provides 20 dB/step
of nttepuntion, This accomodstes a wide mnge of

reference channel signals without overlonding the
_xeferance chunnel LF amplifier, The sitting of the

reference chinnel step attenuntor does, howaver,
nffect the test channel smplitude, singe the gain of
the test channel AGC, IF nmplifier 1s nonlrolled hy
the common AGC feedbnek nmplifiey which aper-

ates from the rcference chanpel slunul.

4-10, The AGO IF umpliﬁcrb in the reference nnd

test “channels, together with the AGC foodbnek
amplifier, level the IE  stgnals “to climinnte
common-mode signal. luval varjntions, This nllows
precise amplitude measurements with an upjeveled

ef sweep osclllutor source,

v,
Vo

4-11, The refercncu-chnn_nel contuins o phuse shift
network that allows. the phase of the reference

channel to be changed npproximately 60 degrees
by the front panel PHASE VERNIER contro), The
output fram the phase shift eireuit js npplied to the

plug-in display und to the rear pnnel IF REF OUT

conneetur.

4 12 'I‘he test chonnel signal from tlw IF mixer
passes through' the AGC IF nmplifier, leveling the
common mode varjations in signal level, The out-
put of the test channel IF mixer and the output of
the AGG IF ai'iplifier both are monitored by over-

E loud detector circuits, These cireuits detect signal
levels that are nbove a preset Jovel und light the

UNGCAL REDUCE INPUT RATIO light, When this
light is lit, the signal level passing through the test

v : - \ C 41




Peinaiples of Operation

channel IF stoges is too high to make nceuente
mensurements, 1L the overoud ocours in the IF
mixey, the test channe) xf fpul signal must be
reduced to eliminnte the ovirlond, Howaver, If the
overlond veeurs In the tost chnpne) AGG IF ampli-

fler, the overlond may he diminaled either by .
reducing the ef npub sigoal to the test channel op

, by obtaining n higher AGC voltage nto the tost
4 thunnel AGG IF omplifier, Inereasing the AGC
\": voltuge will reduce the gain of the IF amplifier und

i+ eliminate overlond in that stage, Higher AGQ volt-

' pge s obtained by incrensing the signnl lavel
L through the reference chunne) IF amplitior, This
mny he necomplished either by changing the REF
't CHAN LEVEL ADJ to n higher position or by

~ Incredsing the RE input signa} level nt the reference
chinnel input, : '

42

P Madel 8407A

‘ j
418, 'The 278 kHz test chanpel 1T shgnnl from the
AGQC IF amplifier passes throogh n 10 dB/step nnd
n 1 dB/step attenuptor controlley. from the front
panel DISPLAY REFERENGE switehes, These
switches nllow up to B9 dB of smplitude offset for
copvenience {n setting amplitude veference Jovels
and making nmplitede mensuroments, The AMPL
VERNIER contral also works through the 1
dB/step 1P atlepuator for fine adjustment of the

 omplitude tence on the plugin display, ‘

. A14, The output from the 1 dB/step IF attenu.
ntor is the test chunnel mnplitude apd phnse signnls
fox the plugin display, The test channgl slgnnl is
nlso applied to the rear panel IF TEST QUT vane

+ heotor,
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.
- B2, This seetion proyides instruclions for perforn-
- hee testing, enlibration, and troublesliopting of
the HPBAOTA Network Anplyzer, Test equipment
reqguired for these procedures is Jisted in 'Tnble 5.2,
If the test equipment recommended Is Yot avail-
able, other equipment. may be used Jf jts perform-
ahge meets the “Critlen) Spociffentions” Jisted in
the table, :

6-3, PRINTED CIRCUIT BOARD EXCHANGE

. B q The BAOTA is unique I that the printed eir-
T " eult hoprds of the instrument have heen carefully
+ des\aned to be independent of ench other 5o that
-problems can be ensily fsolated to the banrd leyel,
HP eheonrnges the use of the troubleshooting tree

7 . in Ser._f\io_n VIL for isaluting problems to the honrd
[ o level md has made xebuilt-exchange printed clrenit
bourds \ available to complement this repajr

. Bpproach, The rebuilt-exchange hoards nre avpfl. .
-ubale i n ueh reduced cost from 1 new bonrd, The
o Jower pride [s dependent on the return of the
77 defective biord to HP, A replabement board should
be ordered by the rehullt.exchange stock number
Misted in Table 6.1, The honrd can be ordered
1 through the nearest Hewlott-Packnrd Soles and Ser-
i vice office lsted in the back of this mepual, The

! exchange board will immediately he sent directly
-+ [from our stock of serviee purts, Upon 1eceiving the
replacement bodrd, the faulty honrd should be
returned fu the same specinl enrton in which the

hew board was recelved, Do not return n defective
board to HP until the replacement board hus been ,

v recejved,

6-6. If o defeetive exchonge board will not be
returned to HP und the ordered hoord fs for spare
parts stock, ete.,:n new board should be ordered,
using the new: assembly stock number listed in
Table 6-1 or 6-1, ‘ '

5-6, MAINTENANCE PRECAUTIONS .
. ' CAUTION

Do not apply greater than +2¢ dBm RF -
power vr 60 Vde at the RF input connee-
tors.of the 8407A or damage to the inter.
nal components may result, -

i andel 8407A g 3 ;o _ Muintenanes
S K |
. S N SECTIONV
e "~ MAINTENANCE
| 61, INTRODUCTION 67, PERFORMANGE TESTS

68, The procedures in Table 5-3 test the perform.
anee of the B407A, These procedures may be used
during incoming inspection, periodie eyaluation, or

- nfter repnir or alignment, The test mny e pers
formed without access to the istrument terior,
The specifications of Tuble 1.1 are the perform-
nhee standoyds, ‘ . :

60, ALIGNMENT PROCEDURES

'6-10, Alignment procedures are givet In Table b5,
These procedures should not be performed as o
routine maintepance procedure bhut shoyld be used
(1) niter replucement of a part or component, (2)
when the performance tesl shows that the spees
' fleations of Takle 1-1 cannot be met, or (3) when
instructed to do s0 in the troubleshooting tree
(Figure 7.5), Before nttempting nny ndjustment,
allew 30 minutes warm-up time for the BA07A und
plugdn, '

i
i
]

611 Table 5-2 lists the test equipmdht required
for ulignment, Table &-4 lists the nlignment controls,
and Figure 7-4 shows the location of the controls,

b

512, TROUBLESHOOTING -

5:13, 'The troubleshaoting procedures nre glven in |
Figure 7:5, They should be performed in the order’
given, sinve each step presumes the proper readout
In preceding steps, The troubleshaoting tree should
'solate trouble to u defective printed efreuit honrd
or chussis-mounted part, If further fuult fsolation i
desired, use the individual schemntie dingram for
the defective bourd and troubleshoot, using the
waveforms and voltages on the schematie diugrom,
The troubleshooting tree ussumes that chrasls
wiring and cablinlg is not defective, If this type of
trouble oceurs, use standard troubleshooting tech.
niques to loeate trouble, : !

6-14, SELECTED COMPONENTS

B5-16, Some component values are selected during
manufacturing in order to, uchieye n desired elreuit
performance; The typleal value used in n efreuit s
shown on the schematic, along with n stay after the

o - 51
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Maintenunce - ]

i ‘ _ . 3
‘sighnl aboye n predetermined level passes through
the test chonnel converter, ABR20 Js selected to
abtain  the cormet LF, test channel output,
AL1R24 Is geleated to obtain n specifie IF refor
enuve ehannel output signal, ALARAT is selecled for
n specifie phoseocked osefllntor output,

v Model B4107A

yalue, These components are Jsted f the ports st
us “fuctory selented,) . S

6-16, In the B407A, A4REB, ABR20, A11R24,
amd AL4RAT are faclory selected; A4RHB 8 ses
loctetd o produes an, overlond indieation when a

i N 1
! ]

Tahle 5-1, Rebuflt-Exchange Assembly Part Numbers

Assembly '+ Now Part Nt;; . - Rebuilt-Exchange Assy Part No,
A1 Front Panel'Switch Assembly | . 08407-60014 . 08407-60143
A2 Front Panc] Assembly 08407-60022 0BA07-60144
. AZA1 Phase Veryler 08407-60052 0840760115
. A2A%' Amplitude Vepnior 08407-60053 08407-60116
| A3 et Channel Convorter 08407-60083 0840760101
’ A Test Ghannel Converter - 08407-60092 (A3 and A4 Matched Set und W10 Cable)
- AB Rectifier Assembly. . 08407-60026 08407-60117
© ' AGMoster Board 08407-60015 None
A7 Programmable IF Atlenuator |  08407-60011 . 0B407-60103
AB Post Charmel AGG An"nplifiér ‘.' 08407-60006 ‘l (AB (-’]&Bi(:)l'?l%?:t%‘lted Puly)
A8 Test IF Bandpass Filter 08407-60006 - 08407-60106 .
A10 AGG Feedhnck Amplifier © 08407-60010 ' 08407-60106
- Al1 Reference Channel AGC 08407-60004 08407.60104
Amplifier i . (AB & A1l Matched Pajy)
AL2 .Refe:mncn IF B':llndpnss Filter | 08407-8000({ . 08407-80106 1
'A13 Automatic Level Control | 08407.60002 08407.60102
14 Phasg-Lock Oscjllutor. 08407-60123 08407-60107
. A16 Local Oseillator Mixer ﬁ§407-60012 03497.30i1d
. A16 VTO Amplifier | 08407.60001 08407.60112
A17 Pover Supply 08407-60013 | 08407-60113

5'2|‘ 1 .)’ '
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© Model BIOTA

' ‘Mufntenmen
Table 52, Rt.’nuhlnll.’ndﬂda’l’dﬁt Equipment ‘
. » ~ e wille ; © Recommended
. Insteament Criliu;l Specitientions | I Mol
~ Dunl Trace Osclio- Vertieul Ampliﬁcr: Dual trace . | 180A/1B01A/1B20A
seope with 10 pI° Bandwlidtht EQ Mllr minbmum . \
1011 probes ‘ Harfzontal Sweep Itntut 0,1 uBfem
Vertienl E‘Lm siivitys 6 mVjem
DC Digital Volumeter Aucunll )y ) bB% ' J43DA/3440A
L | Input Impedaneer 10 mogohins minimum
Autprjatic Range Belection: Range to 160V
Bweep Oseillntor Range: 0.1 to 110 MHz 860LA(0,1~110 MHz)
_ * RF Outputt +13dBm 84G0OB/86HEB
:  VTO Cutputt Pracks 200 MIIz from RI‘ Oulputbignnl. (0A—-11OMH2) +
Speetrim Anblyzer Prequency: 600 kiiz to 360 MHz B6BAL/BB62ZA/1418
Plug-In Indicator No substitute | ot | Ba12A |
0-120 dB Step | Attenuntioh. 0 to BO dB in 10 dB steps 355:0, enlibrated by
Altenuntor “Input and Qutput Impedanee; 50 ohms Standards Laborptpry
(calibrated) Calibrations Amplitude nt ench 10-dB step to BO dB, -
| ) _ Phase at B0 dB referenced from 0 dB position, i
' . v | Calibratjon Accuracy: £0,3 dB, £1'degree
o Calibration Frequencyt 10 MHz and 40 Mz
012 dB Step ! Attenuntiont 0 to 10 dB in 1.dB steps 366C, ealibrated by.
Attenuator ‘ Input and Output Impedance; 50 ohms - .Standards Laboratory
(calibrated) : Calibrationt Amplitude at each 1.dB htap to 10 dB, oy
4 referonced from 0-dB position, - -~
J Calibration Accurncy: +0,1 (B e x
o Calibration Frequency: 40 MHz '
Transmission— Includes; ! 116562A
Reflection Accessory Power Splitter, [ll’ 1165260008 : L
Kit ! Directionn) Bridge, HP 8721A *; '
; " BNG Short, HP 1250.0928 o 3
1 .. 3 Double- Shielded conxjal enbles L
; BNC 50-ohm load, HP 11652-60001
' Plug-Plug Adapter, HP 1260-0080
_ BNC Elhow , HP 1250-0076
BNC Tee Impedance: 50 ohms 1260-0781
o Connectorss BNC (UG274 B/U)
650-ohm Termination lmpednnce; 50 ohms ‘ | 1260-0207
(2 required) Connector;’ BNC , S
Sub:ﬁinlnture RF Impedance: 50 ohms ! ] 1250-0838
Tee Adaptor, Typet Subminiature conxlal o
Jack-Plug-Jack ’ : ‘
Subminiature RF Impedance; 50 ohms 1260-1113
. Adapter, Plug-Plug Type: Submininture conxial
Subminjature . Impedance; 50 ohms ' 1250-0831
Type: Subminintum conxial and BNG b

' RF to BNC Adapter

] ¢

i
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Mointenonee iy e oo o Model B407A
ch s ! o \
T ‘_,lf,‘:.""_,_! b b, S
ot LA RV . Table &5-3, Performance Test
BT B i | : B
L :.,(.:.‘;"-, D ) .
TEST| | PROCEDURE | | - | ’
' ‘ '.;Y.'i*i‘! il : ‘ !
SO R NOTE . ,
o L 1 . The sweep oscillator RF blanking should he off for plliperformunce )
Aoy e LGAUTION D
oL Do not apply geater than +20 dBm RF signal or- 60 Vde to nny of:
N the ‘B40TA Input conneetors or dumage to the fnlernal components
R - muy resull, '
o RF INPUT GONNECTOR VSWR -

SPEOIF[OA’P[QNS& Post and reference chonnel input connectors huve VSWR <1,08,

DESCRIPTIONt A reference leve) s oblained by applying o signal at the SOURCE
.+ input of the direetionn! hridge that will produce o #20 dBm RF signal ut the LOAD
 output of 'the: bridge; This signol Is reflected huek to the oseilloscope Lhrough the
' REFLECTED arm of the bridge, With n BNC short connected to the LOAD connector

~ of the bridge, the reflection coctficient of the LOAD port s 1,0 and all of the signul is
veflocted, This refekence signal Is noted ut the oseflloscope os n reference, Theshort is
'+ then removed, the dircetionnl bridge connected to ane of the BA07A input ports, and
_ . the reflected signpl from the input port Is noted, The yoflection voefficient (p) may he
' “vnleuloted by dividing the yeflected value by the reference value,’ The reflection
' coefficient Is cnsily converted to' VSWR muthematically,

'TEST SETUP: ' | - ;

osmﬁ"ton : NETWORK ANALYZER
- . : P | v .
m : TERMINATION™ T~ (=i
! - ' i ’ wibLETIIR
, BNC PLUG- e
J | - |PLUG CoupLER .
. i W i
' ) l .
; © DUAL-TRACE
" J ] . OSCILOSCOPE
O ' '
HRQ
i '
-4 1
i ' Qe 0.0 .. O
‘ ; . 'DIRECTIONAL ‘ ‘ : ' l OX
v i BR) DGE ‘ : ) 9‘3'.:. :g |
.. ) o y O _pOg
: ’ E VERT N
f I
1 : ' : i .
] ! ! I -
| ! , | @
ot l , ,
o :
> s ) ) \ - !
5'4_ ’ ‘| : 1 il. . : | '
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“Table 53, Performance Test (cont'd)

"

‘Maintenanee

| TEST

" PROCEDURE o !

‘ H
feantl)

EQUIPMENT REQUIRED:

Sweep Oseilintor, HP B601A oy
BGHOB/BHBB 1)
Directionnl Bridge, HP B72LA (Pat BNG Plug.Plug Coupler, HP Stock No, 1260-

| o {0 a1

of

Oscilloscope, HE 1B0A/1IBOLA/IB20A

. . , . 1 . )
Parl nf ItefectinneTrananlsston Aregssory i, B L10B2A '
! |

' PROUEDURE:

i,

o !
Two 50-Ohm Terminntions (Ine, with B'IO’?A%}
BNC Tue, HP Stock No; 1260-0781 (UG2741 BfU)
BNC Short* ‘

. 0216 , -
0—120 dB Step, Attenuator, HP 366D

Rit)» '

! 1
1

J

1 . ' ' 5
) _— '

CAUTION

Do not’upplf' greater than +26 UBm RF signal or 50 Vde to any of
the BAOTA Input conneetors or damage to the internal components
may result, ; S . ‘ |
; . : o ! . 1

Turn B407A on, Set sweep osejllator pi 40 MHz for CW operation, Connect BNC
short to direetionnl bridge LOAD connector, Set 0—120 dB step attenuntor to 30
dB, Set oscllloseope Lo most sensitive range, Adjust sweep oselllator RF output for

a four centimeter P-P.truce on oscilloseope, This is the reference level nnd
represents n reflection coefficient at the bridge LOAD portof 1.0, |,

Set 0-120 dB step attenuntor to:zero dB, Disconnect the BNC short from bridge
LOAD porl and connect LOAD pott of bridge to B4Q7A input ports, one nt n
time, When measuring VSWR of one port, connect n 50-ohm termination to the
‘other’port of the same channel, The tahle below gives the oscllloscope indieation .

. Ymits for u VSWR of 1,08'with the uncertainty due to the 40 dB direetiyily of

. the directionnl bridge, . : 1 :

Oscilloscopc_lﬁﬁlcntion (P-r) . VSWR of Port s Within Toleranee

i

Loss then 4 em - : ‘Yuos
}Uncurluin
! No'

4toBuem

Greater than B em |

5 i o : . L

b

-

f

CROSSTALK
SPEC[F[BA’I‘ION: Crosstalk and msic‘luuzl'low-levul signals are below —90 dBm, -
| , f % :

NOTE L P e

a The amplitude and phase error due to erosstalk and yesidunl low-level
‘signals will be Jess than or equal to that shown on the graph in the
mb(llcduf specifieations when the level measured in this test is below
» —80dBm, o ’ ’
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o unik, | |

EQUIPMENT REQUIRED; - SR = v
Sweep Oscillator, HP 8G01A or

Matstenanes B ‘ Model BA0TA
| | i i ! B P : !
\ " Table 63, Performanice Test ;’éonl'd) I o ‘ |
' ' b ! - . R I :
| TEST 'PROCEDURE o I |
h DESGRIPTION: Thoe input level to hoth channels s sel Lo ~10 dBm, Ayuf,urunéé-luvel
teanty - I5 obtained on the display unit and the test channel mput sial s disconnected, With

RF signol spplied only to Lhe reference chunnel, nhy sighal present in the test chonnel
s due to signal lenkape between ehunnels (crosstalk) und test chanhe) residual low-leye)
- signals, The test chimnel signpl with the input discon\nuuwd is mensured on the display |
‘ f . ' I

[

TEST SETUP

oschunon
’ - BNC JEE
AR [ bouie- ] |
SHIELDED P |
= =gl chBLe®, [ . |
ENCI DAL o _ 1 i
SWEEP| ’ ' |
our|
. J |
| . DUALTRACE
O5CILLOSCOPE :
i -. o : . N .
W
D A LA I '
i 1 ' 1 J )
' \——{ } : : ' gl "’

| ' 1

0~ 120 dB Step Attenuator, HP 356D |
(ealibrated fn amplitude & phaose nt 40 ME2z)
Two Double Shielded Cables (Part of

. Accessory Kit*) | ) !

Two 6G-Ohm Terminntions (Ine, with B40TA)
' BNC Tee, HP Stock No, 1260-0781 (LIG274 B/U)

8690B/8GOBB _
Plug-In Indicator, HP 8412A _
Oseilloscope, HP 180A/1801A/1820A
Power Splitter, HP 11652-60009
Part of '‘Accessory Kit*) \
 hant of 1P llti‘li'll\' ‘Aceessory Kit

i ‘ 1 ) i |

\ !

o1

PROCEDURE: 5

‘. Conneet equipment os shown dn test setup, Adjust the sweep oscillator output

| level for -4 dBm, (Minus 4 dBm leks the power splitter insertion loss of 6 dB =
! —10 dBm ot B407A input), Connect both power splitter outputs to the,BA0TA:
DIRECT Inputs, | e ) : ¥

! 1 ' o po
b, Set sweep oscillator for fu.l bandwidth' sweep between 1 und 110 MHz, Set RF '\
2 blanking and markers off, Set 8407A REF CHAN LEVEL'ADJ switch to lower

position, Set 8412A BW(kHz) switch to 0,1, MODE switch to AMPL, and AMPL - B
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Mable 59, Performdiiee Test (cont'd)

| —
| TEST

P i ]
i .

PROGEDURE -

A
teupihd)

E

' DB/DIV switeh to 10, Adjust BAOTA DISPLAY REFERENCE switehes und AMPI,

VERNIER' control to place the B412A amplitude trnee on the Lop gratienle lne,

7 The displayed tree s the —~10 dBm reference, - - o o

e, Disconneet the test chunnel fnputb sfgnnl, Move the 10 dBsstep DISPLAY

REFERENCE switeh one position up, The hottom L412A aratfeule e is now
~100 dBm, The displayed trace should be helow the --90 dBim graticule line,

1 . i

" TESTSETUR; ¢

R our
X O] - | smieLoeo

f ; L
| H C N

| COMMON MODE LEVEL VARIATIONS (AGG TRACKING) = ..

. BPECIFICATIONS: ‘Amlplitudo change Is <0,6 dB/10 dR step nnd phase uiilll!gé 5

<0,8 degrées/10 dB step over 30 dB operating yange, !

DESCRIPTION: The n'dinmon-mode sweep oselllatoy, signal ié ud}u:sléd tl{roﬁgh no

30-dB range end the necompanying change in the pmplitude nnd phase Leave §s observed
bn the display unit, : Vo ‘
o .

i . \ " ’
oo L ; o
ke o . L
OSCJULATOR ¢+ . NETWORK ANALYZEN 7

1 , v BNC TEE pirect]l
| T | o o[

g [ ]
DOUBLEr < DIRECT IL. U'

1
‘Ht

]

5 camer [0 [ amn<llegl® o :
XXX i 5oty [Sezbadlenn

el our — — LI
i . - '

© PUALMTRACE '
- O5SCILLOSCOPE

J " POWER ' | S
o o | |
1 ! t -

EQUIPMENT REQUIRED: S b

Sweep Oscillntor, HP 8601Aor .~ Two double Shielded Cables (Part of Accessory
. B690B/BBOBB o Kit*) : -

Plug-In indicator, HP 8412A :

Ogcilloscope, HP 180A/1801A/1820A '~ B4074A)' ' . o

Power Splitter, HP 11662:60009 »  BNC Tee, HP Stock No. 1260-0781

(Part of Accessory Kit¥) (UG 274 B/U) L |

*Park'of NP l}ﬁb:h\i\ueuurylm o S

Two 50-Ohm Tesminations (included with', o
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[ Mutntenanee ST L S o Mede) BAOTA

i

v Tavle B, Petformaiee Ten fent'd)

p—

i

| TEsT PROCEDURE '
| PROGEDURES . |
teninl)

ooy, Conpuol wipment us shovm iy Lost setup, Ad{usl the sweep osullintor outpul

leve) for =4 dBm, (Mihus 4 dBm Jess PuWur spiitiey Insextion loss of G d) = —~10
diim ol B40TA Input,) Connedh holh power splitler outputs Lo the BI107A
- DIRECT Mputs, S : | A

b, St sweep opelllator, for miplmum sweep width at any rrur{uenuy I the BIOTA

_ opol‘ulllml‘uni(e. Sel B40TA REF GHAN LEVEL ADJ switeh to Jowey position, Sel
U BALZA BW(kHz) switeh Lo 0,1, MODE swileh to DUAL, AMPL IN3/DIV swileh Lo
! 0,26, und PHASE DEG/DLY switeh Lo 1,0, _

e, Adjust the BAOTA DISPLAY REPERENOE switches and AMPLITURE VERNIER
~ eoptrol Lo place the amplitude (race on nomejor geaticule line, Adjust the PHASE
VERNIER control Lo place the phuse trace ohn major gratienle line, :

. d, Reduee the RF output from the sweep osailator by 80 d)3, one 10 dB step bt o

~ time, and note change in phose and smplitude tree position at each 10 dB step,
The amplitude traee should not moye more thun 0,6 dB and the phnse: tenee should
not move moke than 0,8 degrees for ench 10 dB step,

T
b

. DISPLAY REFERENGE 1 dB/STEP AMPLITUDE ACCURAGY

", SPECIFICATION! Amplitude Accursoy s <0,06 dB/1 dB step, totn) error does not
exceed 0,1 dB, - : K .

DESCRIPTION: The uqui'pment is‘sut up to abiain o zbro dB indication (zero yolts on
DVM) with the 8407A 1 dB/step DISPLAY REFERENCE switch ol the top position,
The nceuracy of each 1 dB step is mensured separntely using the display unit 50 mV/dB

1l

;j“‘ : loutput, The test chonnel Input Jevel, BAGTA 10 dB/step DISPLAY REFERENGE

~switeh and AMPLITUDE VERNIER rontrol are used to establish o new zero dB
referepce after each 1 dB step, By making ench measurement ovey the same 1dB range
of the display unit, any error in the display unit will appenr as a cobstant exror for each
DISPLAY REFERENCE 'itep and may be calewlated'out, - v




: ‘,mml._ma»mm * Maintenmyen
e by Pable 5oit, Parformanse Past (eont'd)
| ' .- ) I’ .
| vesy PROBENURE I |
A - : [ v " ‘ i -
i B s Lt .
Al s EEYUME z b
| teani) o o
J . o ‘ '
‘ ostle " - NEIWORK ANALYZLR
) | o WNCIIE ey ni
: ¥ i kR . ho! - - . .‘”‘ .’- '[]' l l
Ui ‘ /() , puum[.{-’ Sl Djliecy :
’ | ~-—-:Q© o i T R
] Y | o e CABL / CIO | ooy
“ 0 yio [pr q wﬂo o [ AWML
| i O (U s [plaasiel Coowdm [y
2 EE 5"umu_' TIRNUMOR) | TERMINATION —
X — @ | DUAL TRACE
- L ! ' r 0SCIL0SCOPE
1 '\,}—' ' . . !
peoioMvoNeER o !
. o QB | @ ||
H‘ . r'; ﬂ_"v
1; L

 BQUIBMENTREQUIRED: _—
- Bweep Osullntor, HP 8601A or 'Two Double Bhiclded Cables (Pirl of

DG Digital Voltmeter, 11P SAIOABANBA -
Power Splitter, HE 11852-60009

(Part of Aveassory Kit*) .
' Pyt af DI VIIBRA Accassary KL,

‘BGHOBBOOBL Accessory Kit#) _
Plugin Indientor, BP BS12A "Two 50:0hm Texminntions (Ineluded with
Osullloseope, HE 180A/LBO1A/1820A. " B40TA) - :

BNC Tee, HP Stoek No, 1260-0781
(UG 274 BJU) .
0 —12dB Step Attenvator, HP 366

. PROCEDURE: . |
' | ~ NOTE : /

1 i " : i

L Whan ,il‘sinﬁj an B412A Phose Mugnitude’ Dhﬂ}lny Unit, perform the

Jowlevel adjustment ns follows, Make this adjustnent with ns muceh

wreelsfon as possible, Adist the oputb power Juvel from the sweepur mnd

1 ’ )
g he BAOTA REF CHANNEL LEVEL ADJ. DISPLAY REFERENCE 1

dB/step, osnd AMPLIPUDE VERNIER' control Lo obtain w zerowvoll
ndication on -the DVM with the 10dBfstep DISPLAY REFERENCE
switeh nt four positions down from the top (+40), Move the 10 dB’/ntep
DISPLAY REFERENGE switch to the bottom. position, Adjust B412A
* front punuel AMPL CAL (LOW LEVEL) conlrol for =2V on DVM, Repeat
this adjustment until the zero and —2V- indiealions are os precise os
possible, \ \ , 4
"l

it . it

"5




o o LS b S T
Mulntonanes ST Y ) " Node BOTA
_‘.\:} IR ol (. ?5| Pt '!: r ‘ ,'! ';.-1' L P \
v o b ! S ; ' . b TR :
ST bl B Paforymes Test o) T
AR 1 ] 4;':: , 1 : H L : ;
R . ) . ‘ i ,: ; o
CLTEST [ pROBEDUAE . o 0 L
6 | u Conmont cquipmont ik shown iy the lest satup, Connect the slep ilonuatar
o) | helwaen the pawer splittor and BLOTA Lest chennel DIRECT input, ‘
| e Bub the BIOTA REF OMAN LEVEL ADJ fo the middh posfLion, St the sweap ‘
ofuilintor for minfmum sweep widlh at sy rrcguunu{v i the BAOTA .operating \
A REP AN LEVEL meler o

;ﬁum;u. Adjust the RF: oulput Jevel for ap BAO
n

¢, Buolthe 3407}\ DISPLAY REFERENGE 1 dB/step switeh Lo the top pasition ppa
‘ ndjust the DIBPLAY REFERENGCE CAL thumbwheel for 0, . :

oy Adjust e test ehel pipat level (zero Lo 12 dB3 step atlepuntor al the Lest
uhhne) lput), BAOTA DISPLAY REFERENGE 10 dlijstep switch, md AMPLI
'TUDE VERNIER For zoro £0,5 mV oh DVM, R |

|| e hokench DISPLAY REFERENGE LAl step s followst
(1) Bulthe DISPLAY REFERENGCE 1 dB/step switeh one position down,

(2) The DVYM indiention shonld be 50 mV, Record the difference hotwens ~G0
mY and,the mensured vollage s showh by the table helow,

(3) Adjust the test chunpel faput Juvel (1 4B stuB attenuntor ab the test chunne
input), B407A DISPLAY REFERENGE 10 di3fstep switeh, and AMPLITUDE.
VERNIER vontrol for zero 0,6 mV.on DVM, S B

. (vl_) Rupeat Lhe shove steps to eheek the remaining 1 dBfstep pmﬂtlonsi |

' | ¢ .

yoi , (6) 1 the DVM indientjons are nll out of tolepunee op ope side of —50 mV, the
differenue bétween —80 mV and the mean of ol the readings may he s
i displny unit error, Repeat this test using n secohd disply unit, enlelite th ¢
mean and eprreel each reading to the differepce botwesn e mean and th
mensured value, ' ‘»- : S

aention iy the middle of the OPERAE range, S,

! 1

f




Modo B407A | R Muibtennpee

o | " Table 543, Performanes Past (cont') _
: . \ 3

TesT | PROGEDURE
o . Funmple of DISPLAY REFERENGE 1 dlistop Accurasy Tabir
| Slepd ! DVYM Indiestion CErrarinmVo | ByvorindB*
| o - | Juro o :vﬁéﬁfunuu
" 1 —19,7 C e - 0,008
2/2 ~5H0,7 | 0T < HL002
B ~40,85 T -01p 0,008
A -0, +0,1 : 10,002
/B -5 ~0,26 ~0,005
1 o - —b0 poro o
AT —50,6 | ' 4018 < 0,004 .
BB 18,9 -0, 0,002 |
S 11 ~-60 , Zuvo : v B
d w5 e Y s compertat b ANy e calihrtio Factor of Hie L St r L) iV,

‘ ‘ . )
[, Add ulruhmicnlly (he error of each L dB3 step Lo the total of previous steps, For the
example nhovet ~3,000 4 (+0,002) = —,004 + (—0,004) = ~0,007 + {+0,002) =
~0,006 + {—0,005) =~0,0% + (+0,004) = —0,006 + (—0,002) = —0,008 dll,"l’l:p
total error §s the diferenee hetween the maximum ahd minimum yeives, In this

vnse total ekror s 0,01 — (—0.004) = —0,000 dB, '

The maximum exror allownble is < 0,06 dB/1 dB step and n tolal ervor of <0,1
- dB, , . , : :

B | © DISPLAY REFERENGE 10 dB/STEP ACCURAGY

SPECIFICATION: Amplitude numimcy 5 <0,1 dB/10 JB/slep, Lolal error dows nol
exeeed 0,25 dB, Phase neeuraey, is <0,6°/10 dB3 slep, total ereor dows nol exeeed 3 de-
grees, ;

DESCRIPTION: The equipment Is seb up Lo obtaiy o zevo dB Indieation (zero volls on
DVM) and zero phuse indication (on display unit) with the BA0TA 10 dB slep
DISPLAY REFERENGE switeh nt the top position, The nccurney of ench 10 dB step {s
mewsured separately, The Lest chunnel input Jevel and 8407A AMPLITUDE VERNIER
cohtrol nre used to establish a-new zero dB reference and the r{smm PHASIE
VERNIER 8 used o establish n pew phuse referenee nfter ench 10 dB slep, By muking
. each mensurement over the syme 10 dB yunge of the display unit, any vrror In the

display unit will nppear us.n constant error for ench DISPLAY REFERENCE step and;
may be ealetlaled out, ' ’ _ '

. P
i
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BEQUIPMENT REQUIRED!

BGHOD/8A0BE |

! Dug-In Indientor, HIY

-De Digitnl Voltmeter

Power Splitler, HP 11
{Part of Avcessory, Kit*)

ePart of PP LIGDRA Accumory i,

BA12A

o PROOEDUR,E:

oscillntor snd the 8407

/ SM“B Osetlulor, HP BOOLA or _‘

t

NOTE

.,‘I.'

i,

Accessory Kitk)

with 84074) ')
0 — 120 dB Ste;. Attepuntor,

HP 366D

t

1

- | . & |
¢ Pwo Double Shielded Cubles (Parl‘of

] E;_"l‘wu 60-Chm Terminalions (ineluded
HP S408AMM43A° :
662-60000 -

. ~ When using nn B412A Phose Maognitude Display Unit, perform the
low-level ndjustment ns follows, Muke. this adjustment with s much
procision ns possible, Adjust thejoutput power leyel from the sweep

REF CHANNEL LEVEL ADJ,, DISPLAY

i

REFERENCE 1 dB/step, und AMPLUTUDE VERNIER control to obtain
a zero-yolt Indieation on the DVM with the 10 dB/step DISPLAY
REFERENGE switeh at four positions down \from the top (+40 dB),
Moyve the 10 dBjstep DISPLAY REFERENGCY swileh to the hottom
‘position (+80 dB), Adjusi 8412A front panel AMPL CAL (LOW LEVEL)
control for —2,00 Vde on DVYM, Repeut this adjustment untll the zero
and =2V Indientions nre us precjse as possible, o

. | l : ' RS H ) .
Muintenanes Loy .+ Mode] BAOTA
; . i i.:. =_3l~ . ) . O :
Table 5+, Performance Test fecont'd) ,
! o P J S :
. o - ‘ |
| TEST. PROCEDURE | | L -
‘ :
B TEST BEPUPL | -
(lflllll-'ll! o ; . i e
. , EAE
: 3 v : . .
S ostihinioe ‘ ”‘l- NEIWORK ANALYZER
= i L] AN
o @ @ - K DIREC)
‘;-“'::a*.© huﬁmtn, o S0HM I -
: LY sppword |1 TERMINANON e , |
yi0 RF CABLE® i ‘ ) y o
| aur|_our N R ] il
‘ | i - '_i, i -
CALIBYATED] © © pC DIGHIAL VOLIMLIER ¢ -+ I
. POWER 0} Mui SITP ""D 0 [ d R_" - A
v ' SPEIITER® AJIENUATOR .y ‘C:I. 'b o .
. ! Pl o e

T
.:‘l
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Yable 5+, Performanee Test (cont'd)

Maintenanee

TEST

L | téan)

- (6)

~ PROCEDURE
' !
4 n, Conneet equipment ss shown'in Lest setup, Uonheet the reforence chansiel ipput to
- the BAOTA REF CHANNEL AT'TEN input, Conneet,the step ntleniatoy betweeh

the power splitter and 8407A TEST CHANNEL DIRECT input. Set the 0—~120 dB
attepuntor to BO dB, Set the BA0TA REF CHAN LEVEL ADJ swileh to the
middle position, ‘ ; P ‘ |

h, 8ul ﬂm BA0TA DISPLAY REFERENGE 10 dB/step switeh to the tap position and

ndjust the DISPLAY REFERENGE CAL lhl}mbwhcnl for 0,

e Sub the sweep oseillator for minimum sweep width ntany frequency in the B107A
operting range, Adjust the RF outfmt leve) foy muximum power out or until the
B407A REF CHAN LEVEL meter indicates slightly nbove

+ whichever ¢omes frst, :

A, Adjust the B4OTA DISPLAY REFERENCE 1 dBjstep switch nd AMPLITUDE
VERNIER control for zero £0,6 mV on ' DVM, Adjust the display unit PHASE

OFFBET and BANTA PHASE VERNIER for n zero degree phuse reference on tlml

display unit,

e Check vach DISPLAY REFERENGE 10 dB step us follows:

(1) Set the DISPLAY REFERENCE 10 dB/step switch one position down,

(2) The DVM indication khould be —~500 mV,, Record the difference hetween
=600 mV wnd the messured voltoge ns shown in the table below, Record the
. phase shift indlcutiqn of the display unit, : ‘

,i-\

(3)

VERNIER control for n zero 20,6 mV DVM indieation and adjust the
PHABE VERNIER for u zero degree phase indieation. . - '

Ropunt the above steps to eheek the remaining 10 dB/step positions, Notet

The BH07A REDUCE IRPUT RATIOQ light may come ob at high test chunnel

{:nn‘:t Jevels, I so, reduce the sweep oscillator output power to extinguish the
gh ) i ' /

(1)

difference betyween —500 mV und the mean of ull the readings may be the
display unit error, Repeat this test using a second display unit or ealenlate the
mean and correct ench reading to the difference hetween the mean and the
measured value, ' .

; Sy '

he OPERATIE region,

Inexease the test ehpnne) input powuf by 10 dB by removing 10 dB from the
step attenuator at the test chonnel input, Adjust the BA07A AMPLITUDE',

I the DVM indieations are all out of tdlemnc’e on one side of =500 mV, the f
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Table 53, Perfdrhmnce Tert (cont'd)

\

Mode} B40TA

TEST| PROCEDURE 5
( mﬁm) , Example of DISPLAY RBEERENCE 10 dB/Step Aceuracy Table
i Step/dB . | DVM Indlcation Error in mV | Error in dB i’hnse Brror
1 7 0/0 Zero ‘ Reforence
1/10 —B504 ! +08 -0,2° .
2/20 —100 -1 02 —0,4°
330 —4087,6 —2,5 —0h —-0,3"
4140 —-502 9 )k -0,.°
5/50 —499,6 0.6 —01, -0,2° i
3/60 ~501 "+l +,02 ~0,16°
7170 ~B03 ERE +.08 ~0,2°
, 8/80 —198 -2 —.04 ~0,4°
—
f, Add algebraieally the errox of cuch 10 dB step Lo the total of previous steps, For-
| the example abovet o _ o :
[ B ‘ + pOB + (",02; = +p06
+,06 + (—06) = +01 minimumn |
| +.01 + (+,04) = +05 o
i +"0,5 + (""pOl) = +n04 ' 2! ‘
+,06 + (+06) = +12 = maximum
L | #,12 4 (—04) = 0B o ) .
The total error s the difference hetween the maximum and minimum values. In
this case total amplitude ervor is +0,12 —(+.01} = 0,11 dB, nnd the total phuse s
—~0,2" —(—1,06°) = 1,75°, The crror per dB step should be Jess thun 0,1 €B and
_ 0,6°, The tota) error should be Jess than 0,25 dB and 8°, , -
3 g _ . o
1 P 0 H ‘ ‘ - ‘ :
i ,a" } A
B " FREQUENGY RESPONSE (REFERENCE input —10 dm, TEST input >-60 dBm
., DIRECT) , . L - :
. I : .
o SPECIFPICATION: Frequency response Is +0,2 dB ond 6 dogkees, 0.1 to 110 MHz:
0,05 dB ond +2 degrees over any 110 MHz portion, /s - , :
g DESORIPTIQN; The cquipment is set up for a culibrution ther, The frequency
response §5 checked overthe o, xuling range of 0,1 to 110 MHz in two bunds. Both the
, - amplitude ard phase response is ‘observed in each hand, A 10 MHz portion of the:
- operating revige Is selecled and the amplitude mid phase response:s observed vyer this
10 MHz port.on. . i : o ' . ‘
. . ; = l\\ I
o . ’”":"J' ""\'}h: Ty
5-14 ' 1 . :‘ | p}‘“‘,;f | i ',‘| fl

[
P . . Lt
b b f . . .
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Table 53, Pm;for.'nnn_lae Teat (eont'd)

l\-lullﬂnnum.'!é

TEST

PROCEDURE

§

{eoni)
¢ .

Y BGOON/BEO8E. ,

_ . IROCEDURE: .| /

TEST SETUP:

_ srm
-1 osciiAion

NERYORK ANALY 2ER
1 DIREEY
IR e [ voume- &
' |l OUBLE
2 9@ SHIELOED pomemmemr L]
=z o YT AN <]
B (TN Wi soonm [Brlerod—nJl0. 2.8
“SheEny! RF TERMINATION
gl ou N N
1
";'J- ) oL _ i S
()
I
H \\
\
boner | '
SpLIER" Y
R ! E ‘!‘ |
I ; | i
o P
Oy \ ! 1 !
i ' !
! ,; N ." n

+

o ,j o
“Two double shielded Cables (Purt of

" Sweep Osclllator, HP BG01A o
Avcessory Kit)

}.L————u
|

EQUIPMENT REQ,U‘I,REDK }

.\ Plug-In Indfestor, HP B412A Two 50-Ohm Terminutions (ineluded
Power Splitter, HI 11662-60009 WIth'BAOTA) '
. (Part of Accessory Kit*) : N

*Partof 1P L3GB2A Accessory KM, / i \-‘ g

, ! oy
.\ - Cohneet equipmént 05 u{mwn in the test setup, Adjust the sweep oselllntor output

Jeve) for —4 dBm, (Minus
at 8407A jnput.)

b, \"-Set.swecp oseillator for full bandwidth sweep between 0,1 and 11 MHz, Set RF
blanking-and markers off, Set 8407A REP CHAN LEVEL ADJ switch to lower
osition, Set 8412A BW(kHz) switch to 0,1, MODE switch to AMPL, and AMPL
‘DB/DLYV sxritch to 0,25, ‘, , Lo

e Adjust BIOTA DISPLAY REFERENGE switches wid AMPL VERNIER control Lo

place the' B412A amplitude trace on the.center graticule line,  Slow sweap
repetition rate until good trace detall is present, The trace should be within 4
small graticule divistons (£0,2 dB) of the center grticule line, |

4 dBm less the power splittey Joss of 6 dB = —10 dBm




Muinlennnee » ! * ,Model B107A
. I | N ; . : '
v« Table 53, Parfoymance Test (cont'd)
vest | ' pRocemuRe
[ ‘ ‘ : ‘,
N d,  Bot BA12A MODE switeh to PHASE and PHABI DEG/DIVi switeh to 10, Adjust
teamhd) © B40TA PHASE VERNIER Lo pliee BA12A phase trace over center gentienle line, I

inenr phnse shift, The phose traee should be within £2.5 small gratienle divisions

e,
f,  Adjust B107A PHASE VERNIER to place, B412A trace over conler gratieule line,
The phase trace should he within £2,6 smal) gratienle divisions (46 degrees) of the
~eopler gratjenle Jine, | | S

‘g Sel BA12A MODE swileh to AMPL, Adjust 8407A AMPL VERNIER eontrol Lo
' place the B412A amplitude trace on the eenter gratieule line, 'The truee should he

within 4 small graticule divisions (0,2 dB) of the conter graticule ling,
R i - ‘ ‘ : : .
"N, Beleet apy 10 MBz portion between 0,1 and 110 MHz (portion with worst

- fraquency response), Bet Lhe sweep oselllator Lo sweep this 10 JHz portion,

I Adjust BAOTA AMPL VERNIER contral (o place the B412A amplitude trace on
. the center graticule Jine, The trace should be within 1 smoall gratieule division:

w (£0,06 dB) of Lhe conter lines : c -
’ Set :B412A MODE switeh to PHASE and PHASE DEG/DIV switeh to 1, Adjust

the overall trace slopes one way, the conxial eables hetwoen the power splitter and
the BADTA fnpul conneetors should be changed Lo equal length Lo eliminate this.

(6 degrees) of the cenler urlntlnulu line, ¢

£
t

Sot the sweep naui!lhtor to sweep between 1L and 110 MBz,

B407A PHASE VERNIER to pluce BA12ZA phase trace over eentey grotienle line,
The phase traee should hewithin two mu,lor gratieule divisjons (+2 degroes) of the

center libe, ' ‘» , L

‘ 5"16 i

U } . o
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© ModelBAOTA ) Matnionanee
y . , -1 . i |' i ‘ . . t
,f\‘ " L, fl‘abla .'i! ]I’arfornlup% Qheek Tent Card
_v Hewlett-Packard Model B407A Nutwork Anulynr‘ 'Pests Performed by
Bl No, _____ - o ' Date:
. | ’ .
Tost | 0 Destription, Upper Limit | Test Valie | Lower Limit
1 | RFINPUT CONNEGTOR VSWR , o
' REF CHANNEL DIRECT Bem b
REF CHANNEL ATTEN _ Bem —een
TEST CHANNEL DIRECT 1 Bem [,
TEST CHANNEL ATTEN Bom —e
| - 21| GROSSTALK =~ s |
| Sighal Level  © Below —H0 dBm | —
) 3 | COMMON MODE LEVEL ;VARIATIONS -
' {AGC TRAGKING) 10 dB steps
- | Amplitude 0,6 dB - ‘
S . 1 0,6 dB ———
o ; . 06dB8 |
S Phnse i 10 dB steps
R Co 0.8deg | ——
PR ' ! v 0,8 deg, ————
N 0.8degs, | ——
aa 4 -| DISPLAY REFERENGE 1 dB/STEP BT
- ATTENUATOR ACCURAGCY 1 dB step .
o N . \ - 0,06dB —a—t
o / 0,06dB | e — ,
— 0.06dB —_
— - 006dB | — _u
n | - 0,05¢B | e
- . & 0,05 dB e
. : Co006dB |
. 006dB | ,
0,06 dB U J—
e , Overnl)
} L R . ! 0.1 dB Mo —
u "5 1| DISPLAY REFERENCE 10 dB/STEP ’ . o |
| AGOUBACY 10 dBsteps | . O
. : AI‘I‘IDL thﬁﬂ v
, - . 10 dB 01dB | 06 | el —
. . 20 OB 01dB | 05° | —|
_ U 30dB {o1dB | 05° | — | —
- 10 dB 01dB |- 06° | 1 __.
— 60 dB 10.1'dB | 06" | —1
N - 80dB - 1 0,1dB | 0,6° | e —
sE 70 dB 04 dB 0»50 RNLIV P S,
. B0 4B 01dB |, 05° | —1 .
! . R : , )
’ :_‘ j; Qvernll .
T 0,26 dB/3° | |
. _'-. [ L . B
rome ‘ s ! ‘
‘ 1 N
. L !
r | . 517
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i Table 5, Performance Check Tunt Card (cont'd)

' |
!

1

" Modol B4OTA

§
' \"
P
IR

o

, 'Test

Doscoriplion,

'[‘es;t Value | Lower Limit

t

'FREQUENCY RESPONSE

01~ 11 MHz

1110 MHz

}
10 MHz Begment

}

Amplitude

!

Phase
Phaso

Amplitude

Amplitude

]
Phase

.U'ppnr Limit .

.

4 smal)
. divisfons
(£0,2 dB)

2,6 smnll
divisions
(+ b5deg,)

£2.5 smnll’
divisions

©{ &b deg,)

Ed ymall
divisions
(20,2 dB)

1 smnl)
diviston
(+0,06dB):

£2 mnjor
divisions
{:2doeg,) .

518




Mode) B40TA ©.

!

Maintenunee

"l‘ab!e 55, Alfmmgmit Controls'a}u{ Sclccrgd Components | .

VAN, Tost

. Referenee

i

. \ " )
) : no T 1 d :d‘
(Tuble 5:6) | Designator |, Nume | I‘um.l:inn_A justed |
] ’ ; : . ) '
2 i © ALTRT +H20V +20 Vde Power Supply output ;
2 ALTRIG | 20V —~20 Vde Power Supply output ,
. o ; : . ‘ )
3 AL4LT7 PLO Adjusts frequency of phase-locked oselllator for
o o best swept-frequency phase loek ' i
H ' ‘ : ;‘ ‘
i ALIR27 LO LEVEL - Adjusts Joen! osefllntor signal Jevel at referehee mnd
» . o : ) test chaniel conyerters S
4| Avmer | PLOoutput | Adjusts PLO outputlevel AR
. |(Belected value) ‘ o o
6 ASLL | PHASE I Adjusts phose teacking of veforence channe) i
| | | - vonverter . ‘
! b - ABL2 P MPLI’PUDE: AdJusts mﬁplitude teneking of referehee chuhnel
’ ’ _ o convexter : .
b - AL PHASE Adf_usts phase tracking of ‘test channe} canverter
, B. AML2: AMPLIT(JDE : : Adjhsbs amplitude trneking of test channel
. o ' o i cconverter ¢ ’ '
16 ABR20 | LF'TEST cutput| Adjusts IF test chaninel ontput level
o (Selected value) | -~ Lo ‘ ; L
‘ 6 ALLIR24 IF REF output Adjusts IF Reference channel output level
: (Selected value) | o o |
7 .| AdRBB | OVERLOAD Adjusts overlond efreuit of test chpnnel converter
: (Selected vhluu) : to switch on ut a seleeted signul leyel '

LEVEL




Mul_nltenunce :

Made] BA0TA

TR
: . . i Pt ! :
. : . H 1 :
! 1 1 ' Lo \ 1 ; |
. ! ! i R 1 ' 5
. ‘A
e t - Y . . o

' SWEEP OSCILATOR L " NETWORK ANALY2ZER
NP BAIA : PLUG- I DISPLAY

w " PONER L = DIRLCT .; .U,[lll f :
/4 ©© - SPLITIER .
| e : ' DIRICT flo_| @ Sy )8
g6a DO ‘ ‘ | -
SWEEP [ — ,
1 v TERMINATION ,
S S . Q5CHIOSCOPE
o o ' SPECTRUM ANALYZER | N s b
' ; . ' | Setieimismmieietl g : n 'Na:
n : =gl 1) . ﬁi[][uj 3l
“DC DIGHTAL VOLIMEIER =~ : @@ || PROBE | 3 eeammmn 29|
A. f L. . I , . ‘ . - i ) 5“-"-);0.‘—-6.-
oy CE:I s op e .@@@8 ;5 6[‘):. 9
: hdi o bris e .--—--::8 ; b RS
o ' - . | Jvmnm
W i 71 J L INPLTS
) t
| i
Vo nquwmnwr REQUIRED: '

Sweep Osclllator, HP, Model B6O1A or BGBOB[BBSBB
Power Splittey, HP Part No, 11662-60009*
. Ogcllloscope (600 kHz/650 mV) with
b 10:1 Divider Probe, HP Model 180A11802A1182OA
~ Speetrum Analyzer, HI' Mudel B662A/85664L/1418
X DC Digital Voltmeter, 3P Model 3489A/3433A
Aduptur (subm-to-BNG) \HP’ Part No, 1260- 0831,

*Park of P Moded 11882A Aceessory RiL, '

, 620

| Figure 5-1, Equipment Setup for AltgmhentPradedureé | ;
. ‘ ' :

i
i
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"Table 5.6, ;\?fg::;;aa;;t Procedure |

[ "
= | TEST |,  PROCEDUREAND DESCRIPTION |
_ ——— ‘ ,' , i : ,
Bt INITIAL SETUP |
T , ' f ! ) ! . , 1 Sy
3 - DESCRIPTION: Sob up and adjust instrument for phase-Jacked condition,
~ PROCEDURE: o o |
a, Conneel equipment s éhnw’n i Figure 51, Remove BA07A Lop und holtom
covers, Place the BAOTA on its side und Joosen the Lwo serews seeuring the
. gonverter ussemblios snd swing the casting out away from the chossls, ~ '
. S b, , Bel B4OTA controls ns follows: ) S I -
I ; 1 ! o DISPLAY REFERENGE CAL NN L R Zoro dB nt top S\Vilﬂhposiu()n
- | 4. . DISPLAY REFERENGE | ,.,»...0 10dBjstep switeh and 1 dB/step switeh al
b : A - top position (0 dB)
REFCHANLE\’EL 3 N N S N SR T R R Mlddlﬂlmbiliml
. E.ABII’LVERNIER’}DPD})’.EFPD’)!P’PPPbbP!b:P)l'}t)lD>bi!lvblibbbh"idrnnuo
- ' . Pl’[ASEVERNlER....n..n,lnn."gnu'num.nn......uuMldrllngu
o » ¢, Set sweep oselllntor controls jf'or Bl'ngle:-l'fcquency)(CW) aperation nt 1 MHz,
: f' dy Aﬂjusl. sweep oselllator RF ouibut for n REF CHANNEL LEVEL mutér- fdjeation
o _ neir the top of the OPERATE runge, | : ‘
- ! e o
T ! . . v
- - . ] ‘
R B
4 5 . J.‘] : . o o | \
- 2 POWER SUPPLY (A17R7 and A17R16),
DFISClllll;f}‘lQN: the £20 Voll powey sunplies ure udjuslud for correet qulpuf. ;
— T NOTE L o
— If an overvoltage of >22 Vde oceurs: at vither the +20 or ~—20 Vde power
- ‘eupply output, the power supply will tumn off (approximately 1.6 Vde
— " output), To clear the condition, tur power off and set AL7TR7 und ALTR18 :
o ~ tomjdrnge, Apply power and adjust fox +20 Vde, o ' '
- v 'PROCEDURE; I L . o
- L o, Chuck for +20 Vde 0.1 Vde nt"AL7TP3 with DVM. If out of tolerance, udjust
T COATRTLS o R
v b, Cheek for =20 Vde £01 Vde at ALTTP2 with DVM. If out of tolerance adjust
1y /l - Al?RlBI' ‘:i , I “ I i . .
Lnod s’ ; ""-':‘lrre. | a o B
Sy ) !
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Table 56, ;‘;Irynmcpt Procedure (cont'd)

TEST | PROCEDURE AND DESTRIPTION 1

3 PHASE L.OCKED OSOILLATOR ADJUSTMENT (A14L7)

DESCRIPTION: 'l‘lm oulput of A1G |5 firsl ehecked to be shre the RE outpul bs f
_ suftimenl for proper phase-lock operation, 'The phaselocked oseillator s thep ’

‘ndjusted Lo produce n 278 kllz IF slgnal from the Lest and reference converters Al '

and Ad, When the phase-Jocked nsuillutor i ndjusted pear the correet frequeney

(199,722 MHz), n phase detector Joeks and holds the oselllutor, produelng n _ g
. constant 278 kHz IF signal, The oseillator frequency s adfusted for o corpection
) voltage of approximately 8 Vde, 'This places the natural frequencey of the oseillntor
in the middie of the capture rnge,

PROGBDURB: ‘= |
a, ,'Clmulc oulput of A16 VIO Ampllfiur Assembly as follows!
' (1) Disconneel conx cable from AG Assembly connector lnbeled VTO OU'I‘
(necessible under swing oul converter casting), Cnnnuut Speetrum Analy-
zer fnput to VTO QUT nonnu\ctor. .
(2) Set Sweep Osclllator for single frequency aperatfon and slowly tune
-ndross high range to 110 MHz. The signn) leve) al VIO OUT connector
~ should be greater than +2 dBm aeross VIO range to 310 MHz, Noto
. Signul Jevels below 0 dBm may eadse phase-Jock problems,
_ | (3) Rmmpncht conx enble to A16 Assémbly VTO ouT conneator, |
L b, Set B-IO7A controls us follows:
s (1) REF GIIAN LBVLL to bottom position, _ _
: (2) DISPLAY. RBI‘I‘RENOD 10 dB switch two btﬁl]b from botlom position.

 : co L 8) DlSl’LAY RI‘I‘BRLNOB 1 dB switch five steps from bottom pobltiolb o

‘ - e, Set Bweep Oseillutor for single l‘mqucnay opurntlnn with output Jevel uf -
o . dBm (-—10 dBm into 8407A),

: . d. Conncet one nscilloscoFe input to 8407.-\ resr panel 1P REF uonneutor.

, Connect the other osellloscope Input’ (using 10:1 divider probe) to Al

Assembly PLO TUN pin on AG:Master Board, Notet If dual trace osellloseope
is not uvnilublc conpeet DG voltmeter to PLO TUN pin,

e. Adjust’ A14L7 tuning shug to Lop of coil form. Sluwly lldjllbt tuning shug in
until signal at 1F REF output is a 278 kHz (3,6 microsecond poriod) hhmwuve
‘and de voltage lovul at, !’LO TUN pin {5 ~9 Vde £0,6 Vde, : !

! B l

'NOTE | S

, Onee ALALT Is ndjusted, it is important that the tuning
o Vo . slug remain Fixed, Therefore apply & small smount of

' gluc (such ps-+Q- dope”) on the tuning shog, - : | _
1 Glue tunim; shug AML’I in ponition. o : L oL

J_ ‘ !




‘Modél BAOTA S | | oy C Mot
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i l S Table b, Allgninent Procedure (eont't)

' | resT [ pnncsnuns'lmnnssnnwnnﬂ

S | , ‘ ' ! .
A lLO(I/-\L. OSCILLATOR SIGNAL LEVEL ADJUST {A13R27, A14R47)

v " DEBGRIPTION: PhuseJocked osolllator Al4 and ALC mpplitior AL3 re ndjusted to.
| ohtain the correel Jevel of Loenl Oselllator signnl Lo converlers A nnd Ad, i

PROCEDURE :
, 0, Cheek oulput of ALB LO Mixer Assembly ns follows: ;

L . (1)' Disconneet conx cable Trom A6 Maoster Bourd Assembly connector lnbeled
' ' LO-OUTPN-ALC, Conneet Bpectrum Analyzer iwput to LO-OUT-TQ-ALC
conheetor, (This s the output of AlB, ) SR

. (2) Bel Bweep Oselllator for single frequency opuration and slowly tune aeross -
DT high ronge to 110 MHz, The signnl level at LO-QU'TTO-ALC eonnhector

i should he —30 to —40 dBm lrom about 1,3 to 10,2 MHz, If neccssuri;. cheek

T Ald Assombly output ab AG Master Bonrd Assembly connector Jabeled PLO

X _ . . QUT, PLO ouiput should he —13 dBm & 4 dB, Seleel value for AL4RAT Lo

B obtain —18 dBm signal level, (See Figure 7-14 for component loention,)

. Typlieal range of values for AL4RAT is 611 to 750 ohms, Reeonneet PLO QUT
and eheek ugain for —30 to —40 dBm at LO-OUT-TQ-ALC connceelor,

. I T (3) Recomnect conx enble to I..GOU'I‘{I‘O-ALC canneetor,

a b, Disconnect conx cable from AG Asiembly connector Jabeled LO-TQ-CONV, ('This
' 'J5 the output of Al3,) Connect Bpectrum Analyzer Input to' LO-TO-CONV
" connector, o ' _ _
; P ) ! !
8 With Sweep Oscillator ket for single frequency operation, slowly tune neross high:
* range to 110 MHz, The signal Jevel at LO'TO-CONY vonneetor ghould he 0 dBm
. o fl% dB I:Jnllln 1,4 to 110,2 MHz, If necessury, ndjust ALSR27 for signul Jevel of 0
’ ‘ : . m:t2 R . . ! ’ S ‘

' ' d,  Reconneet conx cable Lo LO-TO-CONV connector,

i

"5 | . CONVERTER AMPLITUDE AND PHASE TRACKING
' (A3L1, A3L2, A4L1 tnd A4L2)

o  DESCRIPTION: The reference’and Lest converters ure ndested for best nn'\plit.ude and
. phase tracking over the entive band, Correel' tracking is Indieated by horizontal
' ' amplitude and phuse teaces on the B412A, SR o

: | ' ‘ e )

PROCEDURE: ' | T
| | ZNOTE;

" B413A front punel AMPL 50 MV/DB and PHASE 10 MV/DEG connectors,
Also conneet Bweep Oscillator SWEEP OUT to oscilloscope external hotl-
zontal input, ‘ S o

B! ' , C 23

b ) I o the display plagn used Is an 84134, canricet oseilloscope vertical inputs to

. o ‘ _ L S ' 523
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: Tabhe 546, Allgnment Prooedure (eont'd)
N L : .

I

Matle) l}jlﬂ'h\

PROCEDURE AND BESSRIPTION © |

ki)

o | Akljunlfmnplltudn Lyneking na follows!

(1} Bal Bwoop Oselllntor, for widest (FULL) swaep width on high I‘ruquu;:wy
b range with my output level of =35 dBm, S

(2) Bwept amplitude display should not vary more than 0,2 dB u'ur,nus rmge,
IF newessary, ndjust A2 and ABL2 for destred respons, '

(3) Bot Bwoop Osellintor fop widu'st'swuu'p width on Jow frequeney ringe,

. (1) Bwept amplitude displny shonld vary Jess thap 0,2 dB neross fregueney
C rnge, I necessary, ndjust AJL2 ond ABL2 oy desieed response, If
3 © pdjustment fs omede, repeat nmplitude Bneking ndjustiments until no
further odjustmont Is requiped, 10 upable to oblain Jess than 0,2 dB
- varintion, udfuﬂt ALIRZT slightly sid yepeat amplitnde teaeking adjust-
, maept, 1T ALBR27 Is ndjusted, vecheek Loen) Osellintoy: Bignal Leyel
. Adjustment, Test 4, o o '

b, Adjust phusé tru'lckihg i l’oliows; : :

(1) With Bweep Osalllator set for widest sweep width on Jow rmq'uu‘ncp} 'run'uu.;
the swepl phnse display should nol vary more than four degrees aeross
I frequency range, I necessary ndjust ALY ind ABLL for duesived response, -

©(2) Bet Swuup Osclllutor for widest bweep width on high frequency range,
- L ' . ' .. O

(3) 'Ihe swept phuse displny should pot vary more thon four degrees weyops
frequency range, JE necossury, ndjust A4LL wnd ABLL for desired
response, If ndruﬁtmont is mnde, repeal phase Lracking adjusbments unti)
no further adjustment is required, S : ;

] H
b )i ) ' . 1
L

N NOTE \
3 unable to obtain Jess than four duﬁmbs’vurintiun on high
f frequency yange, ndjust ALSR2T slightly snd repept both o
amphitude and phase Leacking adjustments, 1f ALIR27 s
:idestlud. rochuek Loenl Oseillator Signal Level Adjustment,
Tost 4, ' ‘

II ! ':

1 i

6-24
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T p Table o1, A,l!mmmhtI’mummm (eont'd)

' . ' i

YEST|  PROGEDURE ANR DESCRIPTION

6] REFERENGE ANP TEST CHANNEL LEVEL ADJUSTMENT (ABR20 nnd A11R24)

DRESCRIMIION: he refurenee chinnel IF output is ndjusted by nuléutlnh tha vﬁhw‘ of
e feedbnek vostitor iy the peferenee chabnel AGC amplifior, ' '

| rnocrpurk

Com Adjust BI0TA controls as rnllnws:'

(1) REFCHAN LEVEL ADJ th middle position,
(2) DISPLAY REFERENOE 10 dh switels Lo Lop posjtion, | -
(3) DISPLAY REFERENCY }1 d13 switeh four sl!upn down fraim Lop position,

35 dBm,

e, Conneet nnulllnsuupé to B'I’U7Aruur [pmml 1P REF QUIPUT, The signal nmplide
should he 14 £0,8Y ponkelospenk, 1T pecessary, soleet volue for ATIR24 Lo ohtain
lllm desived sigoal Juyel, Typies) yange of valies for ALLR2S {8 1t$.2l!{ to 121K

" ohins, ‘ : :

N Y Adjusl deup Oseillator for single frequeney operation with sy ontputl lduu!.ul' '

i

1, Conpeet Osellloseope o BIOTA r.unr mpe) FOPEST QUTPUY, Mhe shipwn!
amplitude should he 820 mV A0 mV, I neeessiry, seleet walue for ABR2G Lo
u:amin the deshred s} Juvel, Typienl raiye of values for ABR20 Is 10K Lo 20K

~ ohms, ’ \ - | |

v R o !

'OVERLOAD LIGHT ADJUSTMENT {A4RES) |

" DESCRIPFIONS ‘he signal Jevel that enuses the overlond Jight to go from off Lo o bs
checked, A resistor v overlond amplitier §s changed to obiniy the eorreel switehing
l’lll'llm, ‘ ) ) 1 '
PROCEDURE -

a,  Instoll n BNG twe in tﬁst uhum'wl hetween Power Sglitlur ;ind BAOTA TERD
CHANNEL DIRECT fnput Connect Oxeilloscope to BNC lew, : o

)

‘1, Bet Sweep Oselllalor for single froquency opueration o the Jow freguency ranpe,
C Adjusl oull}:ut Jevel for 200 mV peslptopeak signnl oy oseiloseope and thep 260 11
o o mY, The, UNCAL REDUGEINPUT RATIO light should he off with 200 mV inpul
, and on with 260 mV fhput, JE necessary seleet value for AMRGB Lo obtasn desived
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" Model B407A

' . SECTION VIl
o | SERVICE

Burviee

(. ThNTRODUCTION

N } 'M The’ hclwmuliu dinurnms in this section repre-
sent the cireults eloctrienlly, They nre not wiring

dmurnms, thouuh Wire uolnrs nre givon whaere praes

tiunl.

)
}.1-; ;

I (<X 'I‘h‘u"lurue' numbers in the lower right corneps |

v of the schemuties are the schemutie numbors,

N ’L‘Ilese numbers ore used to eross reference connees

Hons' betwean: ephematics, Bmaller numbers -pre.
T ched by:A, located below the scheyintie numbor,
N list the nsbemblius Included i the sehemutie,

’7--&. ’Bumo of the general information obtainsble

S from the schematie diagrams §s shown in Figure
7-1,:Notes und explanations of symbaols:pertainiiyg

- to ull the disgrams ave contained I Figurp 7.2,
I‘lgure 7 2 nlso Lontnins the test mtup und mens-

- urement cundllionb required to obtnin the noymnl
lest point waveforms,and voltages noted on the
sel.-matie dingrams, Noles aboul speejfie compo-
nents, elreuits, oy conditions nre given on the din.
nmm to which they npply,

-6, As i nid by fnding components and assem-
hlles in the set of dhagrams, ench disgram hus n hox
Inhelled Reforenee Dosignutions that containg nll
the reference dehll,nntions nppunrhm on L'w dine

Cgram,

i

16, An llblt.l‘ibk Indientes n tuclory selected purt,

The component yalue shown s the Lypical or Mokt
commonly selected value,

77, Componept provurement information and
speelfic component dmriptiunh ore fneluded in
Suntiu*" V1, Refer to vage 6-1 for informntion on
how to ordt.r parts,

)
1

) / _ ’
Assembly Assembly Assembly ,
Designation _ Name ' PariNoe, ‘ : Seckel Dosignation
; o A LI ) Number indlcales  For A2 Assembly
A2 DCREGULATOR ASSY , |0EF0S-600M) Fin ol Sockel {XAZ)
“» RIS A T S T e 1 nel Mounted -
|l b J ‘ on Assembly A2
o W\
{ ! } / t N
R il N '
— (D)< ¢ p, ’
! T , y
\ ’ : 1k
I ; . . ) 1
i . 1
, R 2, Phug-in
f - l‘ < SocEel
. ‘ i it best Operation : Conneclor
1 : - v g ialue shuwh lsl btormation
: ' Wire Color, Color Code seme as Resistor Code, -, - @ Averajeor ms :
o | First number Identilles Ground Color, Second, : ‘“I""“"""' lecled REFFRENCE DESIGATIONS
o - Number idenifles Wider Strl, Fhlrd Nuimber value, 10 PREFIX | AL~ ASSY

L + Identitles Narrower Strip, E.q,, $7 denoles .

S ' |~ White, Yellow, Vicle wire IMIL-STD-681), , o, ;o f,' ? LR
T , Referchce -l A2~ Asyy
o /__Dnlgnallon - 0
7 s . Fngex ol

L L |, t 1
A ) I oy ) . [ '

w4 . . Figure 7-1, General Information on Schematie Diagrams ! [
L ; o 4 . . [ o o . Ciy 3 i .
RV I ! 7.1
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- Model BAOTA

Iy p— — b

b

' :l H

—

@ Vcltuuu regululnr (brenkdown diude).

;@
O

®

. ] |

" Serowdriver ndjustmnnt. 0 Pune] contral,
' N N . : ‘ . . ! \ -

*, Bneloses front panel desfpnations,  [77771 Encloses rear punel designation,

G _

--——---— Civeult nssembly bordeyline, | . o

" Denotds Silicon Controlled Reearder, | !

Sy
yob .
i ! )

. S . o p. ! i D ) . ' o
@ b, N-T'ype Metul Oxide Bubstrate FET (MOSFET) o o

SCHEMATIC DIAGRAM NOTES '
- Refer to MIL Sid 1513 for Bymhols Nat Bhown '

" Rosistanee is i ohms nnd unpndlunt.u s m mh.rornmds unluas otherwise nolul
P/Q = port of, o ' ‘

¥ Astorish denotes n fpetorysselected ynlue, Value shown Iy typlenl, Cllpﬂt‘itpi’b
muy he umlucd ar resistors jumpered,

Other ussembly borderline,
Heavy line with urrows indiestes |51_1lh and direction of main signal,

Heavy ld’nshud fine with arrows indicates path andg direction of main feedbiek,

Wiper moves townrd CW with clock\visu rotntion of contral ns viewed from alm[t
or knob,

b

Numboers in cirulus ol circuit, nssemhlies show lucutiuns of test points, '

Encloses wire c.olor cu:le ¢ ode used (MIL-STD-G81) is the same s the resistor
color bode, tl‘bt mimber identifies the base coloy, second number the wider
'steipe, ahd thc thivd number jdentifies the narrower stripe, ..g.,m denotes
white huse, yellow wide steipe, violot narrow stripe,

Dunomn Field Effect transistor (FET) with N »typu buse,

1

Denotes FEP wlth P-type buse,

f R p

Denotes Capaeitive diode { Varieap, varaetor},

; . . "._x‘,

PType Metal Oxide Substrate FET (OSFET)

ER

I

: R y ; i . . )
o, Figure 7:2. Schematic Diogram Notes (1 of 2)

'j_‘
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= ModdBAOTA. - o | | . | | | | - . -
e | o S | A | | | 1 ; _T0p , L ' BOTTOM

- |
Service

= | SCHEMATIC DIAGRAM NOTES {cont'd) - | | | ‘ - I | i
. ‘ _ . .1 : : . | , - | . . | | | B | . : : . | | ! |
ol © SWEEP OSCIUATOR ' | | |

N "W £0) OR | | NETWORK ANALYZER
‘ BPRAOBIMARE v our VIO INPUT [ WINJI?A

o } | | | | 20V Ay $20V ADJ | | e | | - o )

| _ =T T m— JIo 62 6 AWR7T ) o L
R I 7 9@ SPLITER ' i : / \ -~ o '
e B Hples2 ! u T ‘ . T L " ‘ ;
: e B 500 ' i ' g
- o it oﬁrL.—'{ B ) T Aon T g stepe— it i 2 2 i B T
b o s P ; ‘ ‘ ‘ AG\\T- ' ’ = A el
o Y N TR : - R |5 A i S N, Y
R IR R : DUAL*TRACE 1 AlT A i e Al : ¥ '
SR IR , P . %?&1%?5/ O5CHIOSCOPE ! ! \-;;_t : it ; q9
SRR I o hel | | e y _ T : IS ——a
D e B ' { w{] R =
IR P BC DIGITAL VOLIMETER : l o 3 S | : TR A T il PLO FREQ. | | ! B gl
E :’ . . — . . eee 0.0 P . ] A|5 4‘:’}' " MOWII ] . .-‘/’Al‘}l‘? ;;‘: - . E '}é
o . 29, |, @ - a4 "'“”“““""‘"““’f | N T R | et L — A3l
' \ 1 [2 926 ‘ ! ?i LOOSEN TWO ' \ 210 { ‘f ) ‘ ke : ik ' o "'-—-.__*____ y IR _
‘ | - ' | BOLTE AND - - Mmoot S s L il o ! TR
' 1’535':?“ : ' ! | CONVERTERS \fﬂ. U Rumbimne ' Lo LEVEL. ’ - : SRR | | I b ALl B
O ) e - s SWING QuT i : H _ W 4_....-_._..,»,...\‘ AT AI3R27 ’{, : - L [’1
' l , . ) J . Al3 ~— . n'l AN 2 : 1 ) ,,' . p—— —— A3
| 1 v L3 } . } "" : l ’{
— ) : g Lo - unﬁ‘:u\nl . v | 1 .
g ' ' \ G ' ' Al © N | VRO A I et Al2 . l
— \ CONDITIONS FOR WAVEFORMS AND DC VOLTAGES ON SCHEMATICS, \ : ny \ _ i . :
o y o . 1 K i el : o b i
— o ! | ! . ao—T (I .* SN |
: g, Connect equipment us shown in test setup, : l)l , npsedbmres " :
-] i : ! , : : .. v SN .
- b /j Set BrlO?A controls as follows: ‘ ' \ ~ LOOSEN TWO AB /ﬁ', . / » inane
SCREWS AND y- : . s :
- DISPLAY REFERENCE CAL  Zaro dB at top switch positions ; | R P T ; wz mﬁmdm.
N ' DISPLAY REFERENCE = 10 dB/step switch and 1 dB/step swituh at top puzition (0 dB) ‘ A7 R ey A UN# ,
I REF CHANNEL LEVEL ADJ — Middle position, ‘ N | - R S ISOTF 9 A |
o AMPL VERNIER — Midrange, . ‘ g b , ‘ N
- PHASE VERNIER — Midrange, S Sy e *
. . . . : " } t , | B
e, Set sweep oseillator controls for single-frequency (CW) operation at 1- Mz, . Y )N ,
. ‘; SR . - / ‘ ' b o . ) 'I=" . i i ' ; i i o . . . ' . ! ' f
— d.. Adjust sweep oscillator RF ror .20 mVY P-P al REF CHANNEL DIRECT input tee ns ruud : ' : : , \ S : . . © . MI AzAL AL AZ ARA2 , ‘ : o . , L ' ‘ :
S _on oseilloscope, : : S . | . S o o | ' "i (BEHIND PLATE) - S : S | | '
. e, OnModal B412A Plug-in,set con;rols a5 follows: v | - : : , . ) : ‘ _ Co S - o o ' “ ‘ L
| : ' - ; ': | ' h

MODE t) DUAL = b | | ' | L = | R f , | ‘ ! | | .

AMPL DB/D1Y to 10 o . : | [ | - . . | Y - | | | | 1 . - A : y
'PHASE'DEG/DIV to 90 L | - | : | ‘ | s | | | | I A R o

PHASE OFFBET polarity to + - o oo 1o 1., ‘ ‘ | . | | | | o Lo o | o ' |

Y IR DEGREES to zero z‘ e ' . S ‘ : ' ‘ o ; ‘ ‘ b - ‘ ' ' ' : ! 4
— | INTENSITY.for modefate trace intensity ; ' : _ ' ; ' ’ — ; L _
:i.lﬁj-:‘ T , | — -' - ' : E Figure 7-3, Cabinet Dissassémbly for Maitlenance | ‘ S Figure 7-4, Location of Mafor Assemblies and Adjustment Points (1 of 2) | _ ‘ b | I Figure 7-4, Locatfon of Major Assemblies ﬂ"d Adiuszment Points (2 of 2)
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SHEET 1 ,

Bopvjee

Mode) BAOTA -
_ | | } : |
TEST BETUP .' . PHASE-LOCK LOOP l | | 10 SHEET 2 o
_ ‘ NOTE C i osell) lo 4 (TRST . | Ii | Put A1l on bosrd extendors and shee) NO RAVH O -’ | ‘
| e comtons to 0 g o OMANNEE DIRECR) throwgh 1 NG 1S b it dfoctive or shor I M - wavaform with osclloscopo at XALL-LL | | -
) . . ower splitler defective or short In Ad, | . : g § !
| “'l';’ !rcfj"‘;"“d' b“"“"""g“'” i“mmm te tee, And wwveform should ke 20 mv . ;o Cheek with DVM for +30 Vde, & E Vdc NO | "rrouble s in diodes AGOR1 or AGCR2, for n 3,6 volt penl-to-peak, £ 0,6 volt gﬁ‘éggﬁrw,‘“‘zromi '
-. obtained in most cases by Using exten- penksto-paiik on osallloseope, ul AL7TPA, ) or transformer T1, peak-to-peak, 278 kHz phase-locked sig- l - :
: slon boords, HP Stock No, 5060-0050, b _ nul, ! If-penreh waveform Is present as shown
; However, some boards - will operate YES ' i P’ES ; ~TvEs 1 below, trouble is i Ald phoseloeked
: crratically when unshielded and should ! i osuillntor. Allgn ALILT aceording’ to ‘
| not bo placed on extension bonrds, . Prouble 15 in Al lut alignment procedures (Table 5.6, Test,
N | 'These hourds nre A4, A16, und A16, : ,' é::;tbol;,_ 1:23 AOIZ'“’::!:IOB repilitar Ql’ o ' 3):{ If alignment does not correet prob-
ﬁ , o v POWER SUPPLY Y ; le_‘ y teplace PLO Ald, '
| — ‘ Cheek with digital voltmuter (DVM) for mcclmrcr ORNO | , , |
4 N Conneet equipment w5 khown I test ; +20 Vde 1,0 Vde nt AL7TPS nnd —20 VOLTAGE A'I‘ ALTTPS 200 TO 500 KHz ; ,
setup (Figure T7:8), install 84124 Phoses : , Vde £1,0 Vde at AI"I rpg, f | - - _ :
y . Megnitude Dllaplny into  B4OTA, Sel FRONT PANEL : ! ' It Indienllon s Just " bily out of | l . : ‘ | ; .
| 8407A conlrols ns follawst - VISUAL GHECRK haiention is JUsL SHEhtly ot ot Lofer- 1 WY >2v p. |
REF OHAN LEVEL ADJ sv.ltch ! l ance, make glight ndjustment of ejther L — ,* PP )
; to middla position ‘Check 'for nn indieation on the REF NO ALTRT (+20V) or A} R16(-20V), » o : [ zero Vde at both test polnts, trouble Is ; -
: o ‘DISPLAY REFERENCE :!Witl.'htb to CHAN LEVEL meter near the Lop or the  [—p Trapsients mny; Leigger £20 voll overvolls : probably fuse FL, transformer T1, or } ' ' ,
top position i OPERATE rnge, .| wpe protection, If so, i instrument ol | INCORRECT QR NO power switeh 81, ‘ :
| ﬁ{‘é‘;ﬂl’,ﬁ’:ﬁ; Eg‘,;‘,';;{,{’,,"j"" VER- | , —y— whout & '“"!‘“‘_'i’*‘» l{:;"l hack op “P»-l"“ and | VOLTAGE AT BOTH | | WAVEFORM PRESENT | 1f 278 kHz waveform is present but not ,
o ) ) e | - VBB POWEY SUPPIY Shonfic come o apwh,  — i} ALTTP2 AND A17TP3 ' BUT NOT phhse-locked ns shown below, trouble Is
P -eril t%\:; 15;*1 PRLI‘{UC CAL fﬂr! REFERENGE CHANNEL TYEs o T CAUTION _ _ | PHASE LOCKED in AL4 phase-locked osc Yator, o
. . ta ' f : ) H . - . . ‘ . - H )
Power pushbutton Iightcd. ‘ ‘ ’ o IN“’ORRLCI OR NO . : DyM mpltlt l:[“;“ -‘:1Lil:l?tu ting and _N’O Trouble is In diodes ABOR3 or ABCR4 . i 278 KHz Y ‘
y c Conneel oseilloseopu Lo rear punel 11 NO VOL'PAGL A'l‘Al’?’lP2 not grounded for this step, or trapsformer T'1, ; _ ;
- | Bet BA12A controls ns Follows! REF QUT (18] und wuveforin should be |~ , i | Check with DYM for —30 Vde 4 Vde — PPN >2V pp !
: MODE switeh Lo DUAL 1,2 vol' ‘mlt o-penks, 278 kHz, c between ALTTPL mnd ALTTPZ, R ’ |
AMPL DI/DIV switeh to 16 - ' ' _ ‘ ‘ ‘
- PHASE DEG/DLY switeh to 80 o Iyes ; Pns |
N . PHASE bWitLh to + | : . i . : N
y I BW (kH?) switeh to 10 * . " Put ALZ on board extender snd conneet ‘ - - " Trouble s in A17, serfes regulator Q2, or |
g oseilloseope o ALTP2,  Waveform ﬁg_ Trouble §s In A2A1 & B0-degreei phuse short on =20 volt line, : ! : L | , |
Sétvbzgsgxt?;‘;:lnlxtt?r()fr?lrt;:ngl“mquew | | should be 3,0 voll £0.5 volt pddlelo- shifter (port of A2 front panel pssem- ~ Check for 0,16 Vde + 0,02 Vde at [NO [ rouble Is in A10 AGC feedbnck ampli- = | | | o o
a peils, 278 kHz, bly) AGTP1 with DVM, : - ficr, ‘ | .‘ ! |
YES _} PES o "
) : ‘ : ' | - +YES | ' }
, ’ Commct ascllloscope to J11.24 (Pugin NO",‘; Trouble is in A12 reference channel [I° 5 '
R ; : interface connector) mnd cheok for 2,2 f— bundpnss Klter, i Trouble §s in mcter driver in A2 front |
*INPUT SIGNALS volts peaksLo-penk, | ' ' panel ussembly or in REF CHAN
' “ : ‘ : ; - LEVEL meter M1,
Connegt OWNIOWOFQ toJ1 (REF UHAE’ : | YEE, ! Trouble is in A12 reference vhun ., IF i ’ ; i’ i ;
NEL DIRECT) using: a BNC tee at' the ! band-pass filter, ' ' ' , ’ , \ : : e
“Input connector, and udjust the sweep , 1 — TO SHEET 2
" aseilintor for 20 mV peak-to- pnnk on
‘ aacilloscope. .

} l
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Sweep oselllator or power splittur defec»
 tiye, or bhort n A3,

L




' Moda} BAOTA

Wl bl

Ve e 1 ]

' SHEET 2,

b

,!'!,’ES'I' CHANNEL

; 4 . "
* i
‘ l L : o S l R :_k v
FROM " '] Disconneet minfature conxinl cable at A3 'mmnnung;‘,',ﬁ,,in'm conrial cable nlxt :
Y1 LO conneetor nt botlom of A6 master AlG LO OUT TO ‘ALC connector nt. |: ihur)l]l\OLL miniutum conslal cable’ ot
SHEET 1 | board nnd connect oseilloscope to dis- |yl bottom of 'AG! master bonrd, -Comneet |No | A4 PLO OUT conhuetor al-holtom of | Ng,
~p| conneeted cable from Al3 LOTO CON- [ g “oscllloscope te: A1B LO OUT O ALC |—3» AG muster honrd, Conveel speetenin and | gy
: 1 V'output {XA13-10),: Waveform should | - comoctor und wavefarm should be 10 | yzer to ALY PLO, OUT conneetor and
| . be u 1,4V penk-to-penk séarching sine | 'mV peak-to-penk - searching waveform, signal-level should be ~13 dBm,: (chon
_ wave - signal, (Reconneet  cable  after (Reconneet enble after mensurement,) et eable nfter meusurenizol.) '
!  mepsurement,) : \ ‘ .
| YES L + YES * YES
| | ) | — —
. . ) Co ¥ 3 i .
SR o | l‘rot;}:flie Is in Al3 Auto level contral Disconneet minjature conxinl,eable nt
o , , o JSmpITer. _ 3 A6 VPO OUT ut hottom of A8 muster [ -
: ‘ ’ . ; hoard, Connect spectrum analyzer to |
¥ B . . ; o . : } AlG6 VTO OUT connector and signal
L L | , o : : | level should be > +2 dBm. (Reconnret
L . \ - ; . vuhle nfter measurement,)
i . : ! ‘ ) ‘ . o | I . . ’ .
_‘l s : _— : SR - Trouble §s in A15 LO mixer,
; Ji;= | -'_! .! o | | L ; . ' C ‘ oL i
0 : : . ; .
- . . ' ! . ' .
, } | ' . . | L | .
| Check waveform with UBC"lOSCOpL at -]NO
| XA11:2 for n 0.4V penk-to-peak, 218 |—hw Trouble ib in A rekrunuu channel cons | v
o kHaz -senrehing sine wave signal. . verter, o :
o o Trouble is in A11 Reference AGC o - oy t
. ' umplifier, ; : S o :
1 o . o P . !
. FROM SHEET1. . - L -
[ ’ ' : .

Trouble is fn Ald Phuse-eeked Obcllln-
tor,

NO

" Put’AS on hourd extender and connect

Disconnect cuble from: Ad LO connee-
tar, Connuect woseilloseope to discon-
heeted cahle, Waveform should be 0,63
volt peak-to-penk, o

+ YES

Trouble |s Ih A4 test channel convqrteljl

part of A2 front panel nssembly,

‘Conneet oseilloseope to: rese panel IF {No | Put A7 on bonard extender and connecl . NO
TEST OUT (J7) and waveform should be |t aseilloscope to XAT-2, Waveform should (—iw{’. scllloscope to XAB:2, Waveform should | _g,
0.4 to 0,0 volls peak-to-penl, | be 70 mV penk-to-peak 278 kHz signal, 1 bolo.% volt penk-to-peak, 278 kH2 sig-
: . ‘ - nal,
| YES : +YES
- Trouble is in AB Tost A_GC umphﬂer.‘
{ Connect oscilloscope to XAT-11, Wave- | NO :
| form should be 1.4 volt peak-to-peak, [— Trouble {s in A7 [F attenuator, -
“278 kHz signal, _ :
; ' +YBS
Put A9 on board extender and connect | NO | prouble s in AZAZ units attenuator.
oscilloscope to AQTP2, Waveform should =9 ; units nttenuator,

be 1,0 volt peak-to-peak, 278 kHz signal,

* YES

Trouble #s in AD Test Channel IF band.’
pass filter,

Connect osellloseu, e to J11-3 (plug-in

- Interface copnertor) und cheek for 0.8

to 1.3 volts peak-to-peak, .

'1‘rouble is in A9 Test Channel IF band-
pnss f;lter.

b

“than 1 small division penlk-to-peak,)

Set sweep oscillator for swept mode over

10 kHz or narrower band, Check 8412A
display for proper amplitude and phase

“trave s shown below.' Both amplitude

and phase traces should’ be straight and
reatively smooth, (Noise should be less

s

NO

V

HE
If efther the amplitude or phase trace §s

not n smooth line in one segment of the
trace, trouble Js probubly poor phase-
lock, Perform ' phasedock adjustment
described in '[‘nhlu b5, Test .,

If no trace Is prehunt on BJ12A, cheek,

for 480V peak-to-peak hetween J11-20
and J11:21, If correet voltoge is not
present, troul)ln; is in puwcr trunbt‘urmcr
Ti. .;

|
|

If trace Is stiii hot present, suspect
8412A plug-n. Refer to 8412A Opera-
ting and Scrvice Mnnunl. '

TO SHEET 3

NO | Trouble s In Al3 aulo, Iuvel contro ’;
amplitior, s e

'.;‘

i
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FROM
SHEET 2

i

' DISPLAY

/

rl

NOTFR

de sure 8412A low leve) udjuat
/ ment bas been made, Incorreet
o " ndjustment of B412A AMIL |
’uGAL control would glve false in-
dieption  of n malfunction n-
8107A.

uﬂt DISPLAY REFERENGE 1 dB/STEP

Iine uf grntlr.ule

- to BO dB, Amplitude trace on B412A
should move down 8 large greieule dis
‘visions £2 small graticule divisions. (Re-
turn the 365D attenuator bclling to 0

(dB) Y

| switdh and AMPL VERNIER jcontro) us .
| pecossury’ to" place BA12A Lf%uz’ult top

Set 366D Attenuator one stop_ut n time |

NO

REFERENCE
10dB/STEP

If trace movement s out of toleranee in
the zero Lo 30 dB setting of 3561 atten-
uatoy, trouble {5 probably saturation in
nn amplifier stoge, Connecet oscilloseope
and note peplto-penk  woaveform at
XAB-2, XAT-2, XAT-11, XA, und J7
(IF 'I‘I]S'l’ OUT on rear puncl), cnlculntc
gain of ench stige, Insurb 30 dB of atten-
uation with 365D attepuator, vgain ob-
sexrve waveform at each stage, and esleu-
Jate gain, Compure gain to determine

signal conditions, -

which stage s saturating under lnrge-

‘Set DISPLAY REFERENGCE 10 dB/step
switch to each position and 84124

display should change by 10 dB/step,

! . = : ' ¢ :
Fr‘gurel7-5, Troubleshooting Tree (3 of 3} . =
.6 S '

B
i

1]

i

REFERENCE

IR

 Cheek for vorreet signnl voltuge Lo IF
fronl-panel

attenuator  reluys  from
switeh elrenlts as follows:

DISPLAY

10 dB/STEP |

0 (top) | 8,
~ 410 b,
+20
+30
'th“ !
+50

m_c-.p_:.':_a: -
pd g e b b i
oocooCcoCc oo

- H70 | .
+80 None

-18 VDC nL XATPINS |

H

Trouble is.in Al front-p‘n;ml switeh ussy,

‘ ‘YES'
i

Trouble |s in A7 IF attenuntor,

SHEET 3 -

Set DISPLAY REFERENCE 1 dBfstep

1 swileh Lo each position and 3412A dis-

play shonld ehange by 1 dB/step, -

T
|

Tuyn off B40TA and cheek resistance
butween AZAZ, Plus 2 and 3 (ground),
The following resjstinee vnlues should be
obtained; : :

DISPLAY . ]

REFERENCE RESISTANCE
1 dB/STEP (OHMS)
0(lop e
S . B1Bb
+2 ' 38062
Xy c 2424
| : 1710
+6 | : 1285
+G o 1006
o | - 807.3
+8 " 661!
+0 6549,9

P
P,

>

Trouble s fn AL front-punel switeh nssy,

, +YES .
o t
, _

Trouble is in AZA2 Amplitude Vernier,

" Adjust AMPLITUDE VERNIER control

“through its vange and amplitude teace

- on B412A'should move simoothly,
N .

YES

Disconnect coaxial cable ut AZA2 ampli-
tude VERNIER conpector on [ront
panel assembly and measure resistance
neross cable ns AMPLITUDE VERNIER
is adjusted, Resistapce should be be-
tween zevo and 500 ohms, |

NO
»

Troubte {s AMPL VERNIER vontrol R2,

o ‘vms_-
/ ‘

: ]
/ Trouble is In AZA2 Amplitude Vernfer,

!

Model BAOTA

Adjust  PHASE VERNIER cobtrol
through its range and phuse trace on

8412A should move smoothly,

NO

YES.

|
P
!

Troubleshooting Complete |

Disconneet vonxial xable nt AZA1 phm.e
vernier VERNIER connestor on [ront
panel assembly, Measure resistanee of 1K
across conxial eable through ful) range of
PHASE VERNIER contral, (This, indi-
eatek R1 s nobt open and 03 Is hot

shorted,) Reconneet coaxinl cable  to

VERNIER connector on A2A1 through
a minjature conxiu} tkee and connect
oscilloscope  to  tee, | Adjust PHASE

-VERNIER control through. its range and
* oscilloseope  waveform  should change
. between zero and 1,2V PP,

Pms

. Trauble is in A2A1 Phase Vernier,

[ ]

If amplitude htnya ut 1,2V PP, trouble s

a3 -

AF nmplitude §s less than 1Y PP maxi-

mum, trouble is n A2AL Phase Vernior,

AR




)
. ! . , t
) ; ‘}'.l 1 i:ﬁ‘l A ;} 1 r . | ;
» i T ‘ | L . I ! : ! . ' ‘ o oo Servive
. ' . . " | : o - ‘ ’ .
! I I ‘ (N ' ll.”’ ' T L et oy TR L ' 1‘:1 h : ' i G ‘ ] L ‘ o ' '
. . n‘; ,.' H . ’; E- \ '1‘}! I-}’f.;J- B . |g‘- . . . ".' “I; . U ! : I . " !\; _I ‘ :l o . ;‘ o . _ ) ‘ i .
Mode) BADTA S S R R S T RIY : o e | o ‘ . | |
: : i o ; i : :‘ i : L : ,;:-"r : :"‘r". I } iy i‘\ - i : i - . | [N . o : AlA PHASE-LOCKED OSCILLATOR H
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' i : o ; RIS T MIXER - ! _
on _ | 3 PR : ; : : -_ AT6 YTO AMPL [IWITING . 201 il - C PLO VARIABLE i :
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' ' ' ! ' ‘ PHASE :
SN > 0 hps . | 27700 o - Y VWAV | sve-
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foolzgal |7 SR o : 12} VWA * ['AZFRONT PANEL ASSY comroL | O e | A |
: VERI b : ) i ?[ o L g o ! . \[\N\/\/\‘ A myp.p 2 | 1 . wly QIWR REF CHANNEL )q;s
v WPOT_ | . r’f-‘k—J“'/ K S N REE COMNEL | . ALFRONT PAINEL SWASSY] A0 AGC FEEDBACK 0.1 " >\/J LEVEL 3, u3 ’ o
L vkl g L o | ! | LEVEL ADJ ) Vil SAMPLING | 2 | - L
c Pamonusznnzgucnan mmsmssi ,( (A i ; (I o wm 1 _ .
o 4 _ o R L \ 1 _ | - : = PEAK DRIVER _ UN CAL REDUCE : 105V PP
o o H:!! 1 J . - K | . | | SHiTcH ML 2 N @ W REDUCE | 1 5 A AN, haver WV\,
i ]; ] . : \ i, ! — :/1!’- . I;'ffjl.r"r :?“'Ill"f,f; o :"’ii . , ! : / 12 . 8 N / 2 : / ' f"'ﬁ%f’
’ o Pfgure 7:G, Test -‘1‘*’“0’ f"” ""“’i leshioot g Tree H/{u oo | B L 0 - ! ATESTCHMEL < gny-J
: o » dB!ock fa mn ' Iz oyl : : ; ‘ CHANNEL CONVERTER : " BANDPA ] mn -
I ‘ on -.P gr I I ,’ ’ff}{.’/f o : e ' A TEST CHAY | [ “ovmor OVERLOAD 419, IV:++ EVDC-NO OVERLOAD; <+ BYDC-OVERLOAD)|! A7 IF AVIENUATOR AL FRONT PANEL ASSY, L Ensrcmnn
' i : : . BN ; SRt NN by ’ L ‘ . o . UIENSY ! " " our | - FILTER . ]
T - [ i ! #2010 -50 dBm| CHANNEL | § » S0dB DETECTOR . . 2 11 IN UNITS . » 30 oureur
i fi i C : - : OGRAMMABLE Tt WIDTH +10kHz (phiAsE el
o o (h ! JEL ' HAmVCHAR) ATIEN | 7 | ATENUATOR | ; | %8 TESTAGC AMPLIFIER L > Pﬁn'em,).-.mn | ATTERUAIOR 12 ChVIBKHY i
! _ : , i : g : , . : : | B oo ‘ v - = ] : o
) o - - fi ST Lo Lo : " o i Y L OVERLOAD | 10 g 1 15| |VERHIER R i 5
| | Ly T T » - | - R | | o AGC LA B B | T [hEa et |
by ‘ } ‘ 'f by i Lo ! . . : ; , ;" ; " BANDPASS ‘ 1 ) ‘1 sy ’ql L} MPLITUDE : . : ; ‘ X
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Bervice 1  o Model BAOTA

. ' SERVICESHEET?1 @
A16 v"ro Ampiifiar |
BUFFER AM[’LII‘iBR Ny !

Q l’orhln. t grounded buse RF ampliticr, 21 suppresses prl‘[OUb nhcillntionh. 'l‘rnnsformm\ T1

forms the output lond for Q1, coupling the 200 to 310 MHz RF signal to the handpuss
filter.

‘BANDPABS FILTER

A multisection bandpass filter is formed by n groupof parliel- rLsonnte nhd serjes-yesonnte
cimdlts, The passhand 1s l‘rom 200 to 310 MHz,

LIMI’I‘ING AMPLII‘IBR :

|

| :
Q2 forms a grounded bnse RF amplifier followed by three uroundcd-emittor Stﬂgﬂb. Q3, Q4,
and QB, Transformer T2 ehanges from single-ended to push-pull drive for pushepul) smpli-

ficrs Q6 nnd Q7. Transformer T3 is n conventionnl push-pull output transformer with o
low-impedance output w.n.rinding>

" 150 MHy. HIGH-PASS FILTER - !

1 ¢

Cupucitors C22 and 023 nnd indu:.tors LG and L’! form n high-pass filter, This lters nny
“harmanjes or mixing products below 160 MHz, .
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SERVICE SHEET 2.

| A15 LO Mixer ,. |
200 MHz LOW-PASS FILTER | | |
A low-puss filter p'révpm‘s hurmonies of the phaseJoeked oseillntor from renching the mixer, | '

'This keeps the mixing products to a minimum and produces i elean Joeal oscillator signnl, '

MIXER S 'Fi";:;f“f ;
The 200 to 310 MHz VTO sigmil ‘nnd‘tlw'199.722 MHz PLO shgnal are transformer-coupled
into n bnlanced diode bridge, 'The output nt the centertap f I3 Is the loenl oscillntor signal,

110 MKz LOW-PASS FILTER
The low-pass filter‘ uhts off signals nbove 110,278 MHz, The signals of concern are the

199,722 MHz phase-Joeked oselllator and the 200 to 310 MHz VTO signals which were used
in the mixer to produce u difference frequency called the Joeal oseillator signal, R
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Bervice ,. | . Modu B-IEI;IA

SERVICE SHEET 3
A13 Automatic Laval Control
X10 AMPLIFIER | o

The local oseflator signal passas through an X10 amplifier composed of Q1 and Q2, Q1 jsa
grounded buse amplifier driving emitter follower Q2, Q2 drives amplifier 93, The galn of Ql
changes with frequency because of bypuss eapneitors G5 and C8 and Inductor L2,

FREQUENGY-DEPENDENT-GAIN AMPLIFIER - | ‘ B

The gain of'mﬁplitiers Q3 and Q4 Is dependent on frequency, It provides higher gain at the
higher frequencies, This is oblalned by the time constant of C6-R12 and C11-R1B which
bypass the emitters at the higher frequencies,

DIFFERENTIAL AMPLIFIER -

« A differential nmplifier Is formed by the two scetions of Qb, The stage is driven through the -
emitter by Q4. One bnse cireuit sels the Joenl oseillator level (LO LEVEL) nnd the other
hnse elreult receives the feedhaek signal for leveling, The bias on the bases of Q6 changes the
effective collector lond impedance of Q4 thus changing the gain of Q4,-

100 kHz HIGH-ASS FILTER

A high-pois filter Is formed by C16-C20 and L4 and LB, This filters out any mixing products .
- helow 100 kHz, providing n clean loenl-oscillntor signal, ,

X1 AMPLIFIER (Q8 & Q8)

Q8 and Q9 form a confplementnry ‘emltter follower with a gain of“one."l’he loenl oselllator
' (LO) signal nt the output of QB,Q0 s n Jeveled signal of fuirly constant amplitude through
' the LO signal range, - ’ : ,
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SERVICE SHEET 4
A14 Phinse-Locked Oscillotor

PIASE DETECTOR K

The 278 K% xeference ascllintor sl the bisas of 35 b QL1 nets is the gating sl
for the detectoy eivenil, Deteotion ocenrs in the two differentind amplitier cleeuils formed by
Q7, OB, Q10 and Q12 Q13 forms n constunt current supply for the phuse detector,

SBARCH AMPLIFIER

Phe search pmplifier §s formued by constant eureent source Q6 und differentinl nmplifier Q4
md Q4. The de voltage from the search amplifier ppsses thvough emitter-follower @8, This
de voltuge is applied to the phaseJocked osellintor, producing n correcljon In phnse oy
* frequency necessary to maintain o 278 kHz referenee ahanpel 11 signal, When Joss of phinse
" Jock oveurs, the seurch amplifier produces o sawtooth shgnal that enuses the 195,850 M2

~oseillator to sweep nhove and below the exystnl frequency, Whed the sweep produces n

y

i

!

" pumentary veference chonnel 1F slmnl of 278 ki, the signal produces n de outpul fram
Uhe phase detector whith stops the search, and Joeks the phasejock oseilintor,

278 kli2 REFERENCE OSGILLATOR !

Qland Q2 form n erystal oselllator at p77.778 kHz, The oulput §s used Lo compire wilh the
referenek channel 1F sighal, ‘ '

PIASE-LOCK OCILLATOR | )

. Olscill.ntor Qlﬁ,prpdﬁces n 108,722 Mz phuse-lonknd oseiilnlor (PLOY plgnnl, 'The frequencey
mny be chupged by the' adjustment of ipductor L7 to cenler the capture panpd, 'The
frequency of the oselllstor s vontroled through the eapture yunge by u de shmal from'the
phase detector, This.dg sipial §s applied to CRY nnd changes the effeetive eapivily presented
to L direni# by GR3, 'This, In tum, chunges the osellintor frequency and cenuses phose

. tmeking botween the oselllntor and the RE nput signad, '

|

'-!3U1-“FER;

© Bulfer amplifer Q'lrl i 0 rounded-huse configuration, It provides I'sulnlloln helween the

. PLO and the variable nttenuator eireuil, Isolation ls necosspry Lo prevent chunges in the

" utfenuutor from refleeting into the PLO and pulling it out of phase'Joek,

1
1

LOW-PASS FILTER 250 MHz | -
A Jow-pnss filtm"gis formed by C42, €33, and LB-L10, This removes mixing produets and
Durmonfes uhove the PLO frequency range: _

Mate] BAOTA
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~ SERV|CE SHEET 6 A

AB Referance chnnnel Convurter i

LOOALOSOILLATOR AMPI.I[‘IBR Y ,‘-*’

Q11 is o grounded base configurutloq)né‘ mnpliﬁar followed by emitier-follower Q10, L1
ndfusts swept-frequency phase tracking” b kween the test and refereneid channel convertors,
The output of Q10 is amplified by mmplemenm’y amplifiers Q8 nnd Q9,

)

RF AMPLIFIER

j
Q1 forms o groundt.d bnac ampiifier. L2 ndjusts the swcpt; frequoncy amplitude trnuklng
hetween converters A3 and Ad, The RF fnput to QL comes cither through a 10 dB
attenuator from the DIRECT input or through n 650 dB attenuator from the ATTEN input,
Q2 und Q3 nre direct-coupled emitter t‘ollowm'b to Imlntu the RF ampliier Lirt.ult from
- balanced mixer ABAI. ;

MIXER ' , SR

R

Bninnwd mixer ASAL mixes the local oscillntor bignnl with the RF inputsignal to produce n j
278 kHz difference signal,’ : _ _

| | 26 dB AMPLIFIER

Q4, Q5, und Q12 form an lI‘ nmplifier. The overall gain of thlb nmpli(iur is LOHtl’OIIBd hy Q6
and Q7, Control input to Q6 and Q7 Is furnished by the front-panel REF CHAN LEVEL /
ADJ switeh, Each change in switch position produces a'20 dB nominnl change In the tm,t

. chonnel output due to the AGC nmpliffcr ng:tion‘
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SERVICESHEETS ! o
A11 Roferance Chaonnel AGC Amplitier |
20 A8 AMPLIFIER |

QL and Q2 form o high-pin IF ampliier, T2 chanyes the output from shglewded Lo

pushspul} output,

PUSH-PULL AMPLIFIER

Q3 forms n puah-pul] nmplifier which diives ‘2 through amplifier gain control Q4 and QB,

: AMPLIF[ERIGMN CONTROL

Signg) flow hetween QBA—QUB and transformer 'I'2 is vonlrolled at Q4 and Q6 by the AGC
control signal from A10, As the AGC vontrol signal gops In the positive direction, QBA and
QBB turn on ond QAA nnd Q4B turn off, 'This gives maximum IF signnl to traysformer T2,
Convursely, when the AGC contral signal goes in the nepative direetion, QBA md QBB turn
off and Q4A and Q4B turn on, This gives the minimum IF simal to transformer 12, Instend
of the simal fowing through QBA nnd QBB to transformer T2, the I signnl Hows through
Q4A and Q4B to ground, | L o . :

IF AMPLIFIER “ . | . ' o
QGA nh'd Q6B form n differentinl o .i:li[ior follcwed by nmbllfier Q7: A feedhack loop 18

formed bhetween the putput of @5 and the input of: QGA by ruslstors R2.1 and R26, nnd_

eapnejtor G11,

N ;o I |  Madel B407A
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SERVICE SHEET?7 |
AQ Test IF Bandpuss Filtar & A12 Reforanao I Bondposs Filtar

PABSBAND mum . "

AD and AL wre fdention) eirault bords, L1, €2, nnd 03 foym n pnmllul»ruummu ehranit nt
\ 278 kllz. nllowhg only the 1 slgnnl to he pussed by the uiruun,

QUITPUT EMITTER FOLLOWERB

QL and Q2 nre conventionn) emitter followers, The outpul of Q?. ln G-dB Jower than Q1
bm.num of the voltage dlvidur, R2 nnd R.l at the Input, :

1
i .

120 o



" b | ‘ i
a i i .‘ ‘ bl - | | . i I [ | o I : . B | ! - -
. i . \ . 1 |
Model 8407A | I . : S o | | | ,mtsrlr BAND:PASS FILTER (nmar 6008) _ S - - Hervieu
o ’ | | - VY el 2 e 02 »-——-————-Mss BAND FILIER - ~ L e e OUIPU BNTER FOLONR ———
v g : Y b -mv : : L ‘
o . ' I’iqab— - — ( T 1 ) ! \ | | %'lt‘iz )
AL )  INFROM o S : T - oo e
_ _ - - ANP VERN ! ' L ] . o Lo CL
f IA2 | : A9 ‘ _— . O L ' ; e .
e o | | F N ] ANV ravee
L 2Kz > > —=) f‘( 4=, | e frmtsnaa e ' : > VJwseon | ¢ o
1 TESTCHMNNEL OV | ‘[’ | 0 | | o .
i IF SIGNAL > > : K( _ - o Ll &2 ¢ - | & i [!"'") o
. - - | 05 T o Imen Temw Tawp ; : 'LRs b
| . [ V¥ ; F _ Y IﬂK. g - rj) :
i 12 : | ¢y —rp Lops . S B W
) ¥ v R o G : N
L j J | ‘ : o \ : v ' )2! 1 m \Es1
b ; t N [ : i . . L
} , | _ R A 13 b VAV |Lovep A | ?UZK "o _ N Y CIIANNEL
\ \ | | ' T " : [0 PHASE
' : - : ' ) *Ain S ‘ ">>’ .
-2 ( 3854007} & rj ) d ’.
| r B R e TP > < BT
: ' _ . ' ¥ S AR 1. . ¢ 4))—" ~
} - | . o ' ' : ; | | . B ‘F_“y_»‘_ ln 3 l'f T CHANNEL (
. o - , ¥ oy . . b=t ﬁ_@—-i "_|'< anum:
| I S S L N " e O, &
AI2 REFERENCE IF BAND-PASS FILTER 0BMP 00000 . o . e ,
Y 2 e 2V ———————— PASS* pmo FILIER ‘ - = — v OUIPUT EMITER FOLLOWER —=—— AN [o3v PR
P e e > : . ‘ _ _ . w . : ¢
j ' PIOAS N N ad | o N - Y S
Az I o 1 : , - i . 196 B '!f |
By R T |
_ Yoo S : i ; 3, byt
| .‘ XM2 C{ p b R RtV ,--‘%ﬁ‘o' : ) ‘
I i u) K ! 7"- B : 196 ol ) i A ‘ E ‘ A '
!zmnz S ——— S s o e — — g s | o o,a«'\/\/\[\(\,\ W PP |
| {RTEBENCE ClkhEL o | "[‘ @ 1 ] - T I (1) i
|lrsmm > > —L 1 ) . ! 1) e la | L - | ’
| I AL PTemopr . Tamg T
T I R A | o T o fx
. ! i _ - 12 i i 'H 3< .- 3 tus - ; é . i
| | - : , Lol o L
| - S _ A .__...__L_;____...'l. MAN [sover
. : ' X ! | ]
) ' . : - 5
Imrm ey jriatwy 1T g adale !
; _ S | { REFERL'ICE DESIGNATORS .
) ! , . ! | . . :' T )
- _ _ - s e ) ] ]
| | | 1 148 | GURE 12 FOR MEASURENENT CONDITIONS AND
N " : = : i SEE +2 FQ 5 5
Figure 7-20, Parts Location for H_' Bandpass Filters ABand A12 ! C Q),2 (L)Il.z I IESIHSUUP YO OBTAIN WAVEFORMS AND VOLTAGES
, o RI-7 R1-9 j SHOWM, , -’
o | ' ,
< . - - : A N e Y 4
i | | _ S | ; o P 3 ! R : ' ; ' _ U My EELIAATINS G ‘oien convaitily . : AB Alz
o L ;e ‘ . i ) ‘ : ‘ ' ) : Co :
i oy ) | i .
» o ' R o . ‘ : o Pfgum 721, AF Bandpass I‘fller;‘uf) and :\!2. ;!
: R , - : : : | : o : Schematfc Diagram
- | T | - o
IR B B
I o [ | "q




Borvice

_"'7-22

D0-DEGREE PHABE SHIFPER

SERVICE SHEETS |
A10 AGG Faodbnck Amplifior

i .
'The yeferehee chumbel 1P signnl passes theough Q12 Lo e put of QLL, "The IF signnl s
shifted by 90 degrees through Q11 primarily due Lo enpacilor CO bebween huse and volleelor,
Amplitier Ul squaves the 278 kHz sighnl, SR ‘

FREQUENGY DOUBLER

The frequeney doubler r:omﬁats of diode bridge CRB»ORIQ and differentin! nmplitier Q7.and
Q8, "The squave-wave pulse ab ALOTPA §s veclified by the diode beidge, A negative pulse is

- voupled through C17 to the huse of Q7, This pulse pnsses through Q7 nnd Q8 and s mpplied
to QO ns n positivegoing gute pulse, This pulse colhides with o negative penk from the

full-wave reotifier, Also, n hegutive pulse from the diorle byldge passes through C18 and s
applied to QB base, This pulse §s hverted through' QB, forming n positive pulse to QG ynte,
This gives a positivesgolng pulke train ot the gate of Q6 which corresponds In timing with the

~ peaks of the pulse teain from the full-wave reetificp,

FULL-WAVE RECTIFIER - ;

‘[‘he 278 kHz ruf{umnce-uhulmnf signn ot test point 7 s effectively Fullswive reetified

. through Q10 nnd the assoclated  diodes, The hegativegoing portion of the sine wave Js

rectified hy OR2, The positive-going portion of the sine wave 5 inverted through Q10,
malking it negative going, This begativegoing sigal Is deteeted by GRS, The resultmt
waveform at test point 6 s o series of negative penks with a repetition mle twive the
frequency of the oviginal 278 k2 sihe wave, CRE aiid GRG provide temperature compensi
tion, “i ; f .

SAMPLE AND HOLD

| .
l

Q6 samples the peak amplitude of the signal al the soupce and produces n de output al

ALOPPL, Euch gale pulse (A1OPP3) aceurs eolheident with n negative penls at A10TP6, The

peak amplitude ak ALOTPG vaxies with varying sl Jevels nt the reference chavnel inpul,

DG AMPLIFIER

The de voltuge level nt ALOTPL js nmplified by o differentinl amplifier, Q4A md Q41B,
driven by two FET's, QBA und QBB, Another differentin) amplilier, Q2 nnd Q8, drives
emitter-follower Q1, The de output from Q1 emilter s the automntie gain control volliyge
used to level hoth test and reference chunnels, ns well ns drive the REF-CHANNEL-LEVEL
meter defver cireuit, S _

A Made) BAGTA
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Servjee ‘ ' ‘ Modael B40TA

SERVIGE SHEET 0
" A4 Tost Channal Gonvartor o - . [ ,
LOGAL OSCILLATOR AMPLIFIER |

ot

; ‘Qll is » grolundud buse confiuration RF m'nplifiur. followed hy emitter-follower Q10, L1
" ndjusts swepl-frequaency phuse Lencking hotwaeen the test and reforenee chinhel onvertors,
"The output of Q10 Is nmplified by complementary amplifiers Q8.und QB .

RF AMPLIFIER

Q1 forms o grounded buse amplifier, L2 ndjusts the swept frequency amplitude tneking
between converters. A3 and Ad, The RF imput to Q1 comes either through n 10 dB3
| nttepuator from the DIRECT inpul or through n 50-dB nttenuntor from the ATTEN input,

- Q2 and Q8 nre divect-coupled emitter followers to fsalnte the RE umplifiey eleeuit Teem
baluneed mixer AdAL, o :

1

 MIXER

Balunced mixer AAAL mixes the Jochl oselllatox signal with the RE iaput sin) to produve n
278 kHz difference signal, ; -

26 dB IF AMPLIFIER

_Qd; Qb, ahd Q7 ronﬁ _nn' IF amplifier, Q7 provides Isolution for the nmplif_iér:ﬁtngos nhd
provides a low-impedunee output, L3, 022, C23, und R4G form n low-Q purallel-resonnte
 afrcuit nt 278 Kbz and effectively provides n bandpuss flter for the 278 kHz IF sighnl,

' OVERLOAD AMPLIFIER
Q8 senses the amplitude of the IF signal and tupns on when a pruselaulud limit §s reached,
The value of resistor ROB Is selested for the correct tuvnon level, The averlond amplitiey

mukes a closure to ground when tumed on st switehes the overlond light deiyer and turns
on the UNOALIREDUUE INPUT RATIO light, ; '
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" BERVIGE SHEET 10
AB Tast Ghannal AGC Amplifier |

Tall AMPLIFIER

QL wmd Q2 foym mny fput 1E amplifier, 1L ehinges the uulput from shgheended Lo
pushpull output, !

PUSHPULL AMPLIFIER |
Q3 forms n pusiepudl mnplitier which dyives 12 l'hruuul} nnmllfiv# pain conteo) Q4 wnd Qb,
AMPLIFIER GAIN CON'TROY, | |

"Blgal flow helween QUA—QBEB nnd transfonmer 12 i coptrolled at Q4 mnd Q6 hy the AGC
control sigmal from A10, As the AGG control signal gans I the poritive divestion, QBA tnl
QOB tuxn on and Q4A mnd Q4B turn off, 'This gives maximum 37 sighul to Lpnsformer ‘12,

- Conversoly, whon the AGC conleo) simal gous In the nuiuuivo diveation, Q6A sl QBI3 lur
off and Q4A and Q41 turn o, Lhis givas the minkmum IF sigon) Lo teansformuer 12, Tnstml
af the sigl Nowing through QBA shd QBN Lo Leansformer 12,the 1 signl News through

. Q4A anhd Q4 Lo jround, ' . : o :

Ik AMPLIFIER

1
1

QBA snd QBB form s differentin amplifiee Tollowed by amplifier Q7, A feadbnel Joop Is
formed hetween the output of Q7 und the input of QGA by resistor R20 and enpucitor CL1,

QVERLOAD

QB I the overlond deteetor, When the JF ﬁh{lml. pmplitude exueeds n preseloeted Hipik Q8
eanduets, eousing the UNCAL REDUCE INPUT RATLO Jight Lo:eame on, ‘

L
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SERVIGE SMEET11
A7 Pronrnmhiéylu IF Attdnunmr :

BUFFER

The Lwn-orrthr:uu stage buffors nve used to provide isoltion hetwern ntlonuntor seetions, '
'This prevents intermetion between adjocent geations, o :

10- OR 20D APTENUATOR * -

i . : b b :
L ey KL conneats RO Iy prallel with R8 and decrenses L attenuntjon by 10 dB, Relny K2
U copneots R10 to ground upd decrenses 1F ntlepuation by 20 dB, K1 md K2 should he
operated individually for proper aleault funation, 'The front-punel switah netuates K1 or K2
one at n ime, ; ; ' : : | .

L . . o . o \ ) N i
10 DB ATTENUATOR + . L | ‘
Relays K8 ond K4 ave 80 dBb ntlunuatoy istnguu. Relay K3 shorls neross R26 aned Kif neross
RBH whivh decrenses the nttenuntion of the IF signl by 80 dB for ench relny,
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SERVICE SHEET 12

A1 Front Pancl Switch Assombly & Aﬁ ant
Panal Assombly :

A2 COMPONENTS
A2Q8 is an suta/mununl switeh, This s Used  fop

com(mlur remole vopirol to disuble the mnnun)
PDISPLAY REFERENCE 10 dB/step switeh, In
munusl mode, QY conduots, ntpl{'in{[ —20 Vde o
the wiper side of the DISPLAY REFERENCE
10-d13 /step switehos, =

lntut;mtad eirenit UL amplitles the AGC signy),
driving the REF CHAN LEVEL meter, Diodes CR1
?lml;(!lzﬁ prevent anpy overvoltage from damnging
he muter, - A , >

Transistors Q1 nnd Q" amplify e o\;nrlond s:ignnl ‘

from the Lest vhiu}p' 1 onverter nnd  test ehunnel
K ' . ll’: .‘\. ‘ :

y o N

Phase with the Pk

Model B40OTA

AGC amplitir, deiviag the UNGAL REDUCEH
INPUT RATIO fiht '
ARAL PHABE VERNIIR

Whe 278 kkz reference channel 11° signnl posses

thedugh AZALIQL = ARAL1QH with no nmplifien

Lion, The prime }J\lrpnnu of Lhe eveult Is to shift
ABE VERNIER vantrol, R1,

A2A2 AMPLITURE VERNIER

~ The 278 kB2 tost channel 1P ehanwed bs nttapunled

with the AMPL VERNIER eaptrol R2 by changing
the effeetive bypuss to yround of A2A2CH,

" The amount of bﬁ-puus to ground exhibited by

AZA20L §5 voptrolled hy the DIBPLAY REFER.
ENCE L-dB/step swilch which ehanges the resist-
nner between byspuss enpaeitor CLand ground,

; ] i,
A - : sE1 48
Pt ,_,4,5;4!1“,:,.' i b Aty 1% G
j»; Iy ol Lok aTh bk ik
.
v

IR

ngl-_tre-%-'m. Pakts Location for me Pan_el Assembly A1 and AJZ .( ! of2)
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Model 8407A

11, INTRODUCTION

12, To adapl this manual to instruments with

serfal numbers lsted in the table below, make the

~ “indicated manunl changes,

'L o

Appendix 1

| - APPENDIX |
' MANUAL CHANGES .

I3, Information *for adapting this manunl to in-
struments with serjel numbers not listed in the
table below may be included in u yellow MANUAL
CHANGES insert supplied with this manual, Infor-
mution shout serinl pumbers not covered in nhy of
these ways can be obtaiped from the nearest
Hewlett-Packurd of*ice,

Serlal Prefix aF : X Sor.at Prefl or ' _
' Number Muke Manunl Ghanges Number Make Manual Changes
024-00101 th.» : 972.00316 th \;
824.00110 Athm M 972.00386 ' Athru F
92100111 thru BB3.00386 thra
. 824.00130 Athra L 93800445 Athm E
94700187 thra ' ) ~ 1103A00446 thra X
| 94400160 | A thru K . 1103A00605 - A thre D
) ; - -
948.00161 thr 1103A00506 thra - .
948.00185 Athm 1103A00666 ABC
948.00166 thru . 1103A00656 thru
9.18.00176 Athu 1103A00680 A B
859.00176 thru 1103A00681 thru
859.00246 Athm H 1103A00605 A
8135-00246 thru "No ehane
B66-00315 Athn G 1141A No clanngL
 CHANGE A: / ,

Page 614, Tuble 8-1;

Change AT4C26 to 11D Part No, 0140 0197 Ct FXD, 180 pF 800 YDCW

Delete ALIC3D
Delete AT4L12

Change AL4R21 to HP Part No, 0628 7200 R FXD, LOK OHM 2%

Delete AL4RED



Chppendixi L " Model BA07A

: N

.- CGHANGE A (cont'd)
" Poge 7-15 Flgure 7-15¢
Change A14026 to 180 pi
Delete A14C39
" Delete A14L12 and Jumpor neross connections
Change A14R21 to 10K ohin
poiete AL4R66 and ]umper gcross connections, !

Poge 7.15, Figure 7.14; . " ,
‘Replace Figure 7-14 In Sm.tlon VII of Manun) with Figure 7.14 {Chnnge A) In this Appondix.

CHANGL B |
Page 6-2, Table G.1: ¢ - '
'Clmnge A2R'I to I!P Pnrl. No. 0698.3132, Rt FXD 261 OHM 1% 1/8W, Recommnnded mplncnment Is 0698-3443, 287 OHM,

Page 6.3, Table 6-1:
Change AJC28 to LI Part No, 01602208, G: FXB, 330 Pl‘ Jooy, Recommended replacement s 01.10-0210, 270 PF,

Page 717, Flgure 717 | |
Change ASC28 Lo 330 pl*, ‘ - ,‘

. Poge 7-81, Figure 7.313 _ L
' . Chunge A2R3 to 261 OHMS, g

CHANGE C
" Poye 6.8, Table ¢-1:

Change ABCI nnd A5C2 1o HP Part No, 0160.2030, Gt FXD CBR 0 01 UF +80 -20"6 100 vDow, Recommonded mptnce-
, ment s 0160-0168, 0,1 UF, _ N

’ . ) ( i . | . |

" Poge G-11, Table 6.3 | '
Add updér A10U1 Part No, 1200. 0195 SOCKL’I‘; IN']‘EGRA’PLD CIROUiT itis recommended that this socket be re.
" moved for hetter mlinblllty. ‘ 5

; [ i ' o ! . ‘

Pnge 746, Fluure ‘]-35: ' : - .
Change AGC1 und;C2 to 0.01 UF,

: . , ) :
CHANGED - | - . \
Page G-6, Toble 6-1; - ‘ ‘ N ] ‘
Change A:lZl Z2,and 23 Lo HP Port No, 9170-0016, Recommended replacement is 9170 !]!347,

Page 6. 6, Table 8-1¢ '
‘ Chnnge MZI 72,723 0nd 24 tn HP Part No. B170. (}016 Remmmonded replncemen* Is 9170 OBI'?.

l’nge 6-13, Table 6.1;
: Chnnge M.'lZl 22, 23 and Zl to HP Part No, 81700018, Recommended replncnment is 9170-0847,

. Page 6-16,Table 6-13 o
Change A14Z1 to HP Part No, $170.0016, Recommunded replacement Is 9170 0847,
i
Poge 0-17,Table. 6.1
Change A1671, 22, 23 and Z4 to HP Part No, 9170.0016, Remmmendod replacement s 9170.0847,

CHANGEE - ]
Page 6.9, Table € 1: ! ) Q
Ghange ABCI2 and ABC13 to HP Part No. 0180-1746, C: FXD ELECT 16 UF 10%, 20 VDOW, - !
~ ., Add ABC18, HP Part No, 0160.2667, C: FXD 36 PF 600 VDOW, . :
Change ABR4 to HP Part No, 0898-3160 R: FXD MET FLM 2,37K OHM 1% 1/8W. ‘

Chnnge ABR20 to HP Part NO» 0767-0290 R: FXD MET FLM 6,18K OHM 1% IIBW FACTORY SELECTED,
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Appendix I ‘ ! R ' : ' Model B40TA
1 A ; ! ? ot i ‘ . !

CHANGE E {cont'd) » 3 -~ |
Page 6.9, Table 6-1 (cont'd)t " b ' . L
Delntc ABR:Z'?. : L o : ;

I’ngeﬁ 11,Tabje :1; i
Chonge A11012 nnd AIICIS to 1P Pprl No, OIBO I’MG -Gt I‘XD ELECT 16 UI‘ 10"5 20 VDOW,

! ) . ' !
Page G- 12.'I‘nble o1 | '
Dejete ALIR29, . : oo :
Change A1171 to HP Part No, B100-28564, \; i

a } ‘ ‘ N

Page 6-13, Toble 8.1t '
Change A13R2B to HP Part No, 0757 0416, it FXD M[‘.'l‘ FLM 511 OHM 1% 1/BW. Recomlmndq.d replm.emunt Is
0767.0401, 100 OIIMS . - ‘ _ . ;
Page G-14,Tablo 6-1; Y
Change Al 1025 'to HP Part No, 0160-2266, (..: FXD OBR 8, g io 25 PF 600 VDCW,
Detete A14C34.A14C38,

Coo :
Delete Al4L1E, I !
Delele A14Q16, ‘

Page 016, Table 6.1 . L | }
Delete ALAREE 'M-illﬁ(). ' '

Page 6.17, Table G-1; | :
Change M?CRA and CRR8 to HP Part No, 1884.0073, Recommended mplncemcnt Is 1884.0012,
Chnnge ALTRR1 and R10 to HP Part No, 0812.0017, llt FXD WW 0,25 OHMS 5% 3w,

Pnge 7.13, Figure 7:13: ' ‘ !
Change A13R28 t() 511 OHMS ‘ ‘

f

Page 7.16, Figures 7-14 and 7.15;
Replaee [‘Igure 7.14 and I‘igu'c 716 n Su:llon VII of Manuol with Figures ’I 14 and 7-16 (Chnnge E) In this Appendix.

Pnge 7-19, Flgure 7.18:
Change A11012 and A11C13 to 15 UF.
Delete A11R28B, ’

"Page 7+27, Figure 7.27; ‘

Change ABC12 and ABC13 to 15 UI}

Change ABR4 to 2370 OBM,

Change ABR20 to 6190 OHMS, FACTORY SELECTED.,

Delete ABCLB and connect ABR?.? n 10 ohm resistor, In its place,

Poge 7- 35 Figure 7,360
Chnnge Al’ml and A17TR10 to 0,26 OHMS.

CHANGE F

Page 6-7, Table 8-1

Chonge ATC25 to HP Part No, 0160- 2250 C: FXD CBR §.1-0,26 PF 500 VDCW.

Delete A7TC30—ATC33,

Change AIKI#A?K& to HP Part No. 0490-0760, RELAY: REED 0.1 AMP MAX, 250V MIN, Recommended replacement s
0490-088:

Page 7.29, Figures 7.28 ond 7:29: . :
Replace Figuro 28 ond Figure 7.29 in Sectlon Vil of Mnnunl with l‘igures 7-28 ond 7.28 (Chonge E‘) in this Appendiy,
u ;

T4 ‘- o _ i | ; i . h
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. CHANGEG
© L Page 618, Table 61y o,
* Chunge FLL bo HP Part No, §100.2688, ,
Change W2 Lo HP Part No, 0B4107.000569, )
Chhnge W17 1o HP Part No, 08407.60058, 1

127 Change 51 to WP Parl No, 3101:0100, | y
. Page 6.10, Table 6:13
' Change CABINET PART, Hem 12 to}
12 0840700002 PANEL: REAR |
12 08407.00066 PANEL ABSY: REAR
Page 7-16, Flyure T:35¢ ! . { .
Change power.supply schematle in manun), Seetion VI, per the attsehed partial schemhtie,
n
i : 51
l ! o BASE
! )
v ' dg‘ ' |
4 5
! 51 , .
PORER *
i ‘ ? ¢
‘1 ..... J,-.-
‘ T .
. 2 Jo ll
t ‘ 5 1)
[ £ (R N B Pt B ¥ | S
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- !:iﬁ . }i o E sl _is A6, 4K @ \l;}\f’c ! P
j‘ 2 i ) . J FLI ] @ Y ' m 3
A | I N ' : '- -J
E Wi | | N [ 5 y ' -

v e ' 2. a ae
N bk | | (e ¢ ¢ 9 .
PRy (PRI |

F| : - -4 115y b= - I
‘5 NS | i = W 20y T
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| <y — (D 3
s ' Part of Figure 7-36. Power Supply A17 and Diode Board A5, Schematie -
. - (Change G, Sertal No, 965-00315 and Below} _ ‘
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CHANGE H . o L . !Ir!l
Page 69, Table 6.1 : o ‘ t
Chinge }\8017 to _lll’ Part No, 9160»03 'M! Q: PXI? CER 0,47 UPF +80 ~20% 26VDNMY,

Dalele ABG1B ,

. 1 i
Page 617, Pable 613 . b S

Delete A17CE and AL7CE, ‘

Delete ALTIRED nnd AVTR20. i

Poge 6-1B, Table 6-1; - ; L

Delete ALTR21L ang A1TRZ22, -

Page 7-19, Figure o182 o y

Replnce Flgum: 7-1:9 in Beetlon VIEof Manunl with Figure 7,10 {Chunge il) in this Appendix,

Page 727, Figure 7071 ' . o :
<, Replace Flgure 727 in Bection VIT of Manunl with Figure 7.27 (Change 1) In this Appendix,

H ; ’ -

Page 7-85, Figures 7-34 and 7.6, . | |
Replace Figures 7.34 and 7,35 In Sectlon VII of manunl With Figures 7.34 nnd 7.5 (Change 1} In this Appendix, .o

CHANGE | : \ :
" Page 5:19, Tuble 5.5, under “Aligh Test (Table 6.6} Change: S
) 4 AMRIB PLOOQUTPUT *  Adjusts PLO autput Jevel,

' (Seleeted value)

' Poge G-13,Table 6.1; . A : :

Chrnge Al4 Lo HP Part No, 08407.80009 nnd nlso chunye all of the nssocinted A1 honrd components per the attached r

* portslist, 173t s necessary to replace Ald, it should be renlaced with JIP Part No, 08407.60125 or 08407.60107 (rebullt),
At the same time A13 must be replaced with 08407.86002 or 084.07»0?102 (rebuilt), a : ‘

!y

iPage 7+15, Figures 7-14 and 715 ‘ oy 0 ' g
~ « Change paris Jocation pholo nnd elreuit board schemutic of A14 per attnched Vlgures 7.14 and 7-15,
' CHANGEJ | | |

i
pﬂ“e ’7'33’ Ftﬂurl‘ f'a"l: ’ i . ' ' :
 Conneet together to n single ground XABA pins 1, 3, and 6, ond XAL1A pin 3, _ ;o

cHANG_E K.

Poge 612, Table 613 | P ,
Change A13L4 to HP Part No, 9100-1623, COIL/CHORE 27 UH 6% Recommended Replneement Is 981.40.0237, 200 U],
Change AL3L6 Lo HP Part No, 8100.1627, COIL/CHOKE 39 UH 6% Recemmended Replacement fs 9100.1648, 430 UL,

¥

Page 7:13, Figire 7,13, | S « |
Change AL3L4 to 27 UR ! _ , l
Chahge ALILG to 39 UN, '

CHANGE L

Page 6-12, Table 6.1¢ _ S : ' ' . '

Change A13 to HP Part No, 08407.60003 and also change ull of the assoclated A13 hoard eamponents per the atteched parts
Jist; -I€ It Js necessary Lo replace A13, It should be replaced with HP Part No, 08407.60002 or 0840760102 (rebuilt), Atthe
same time A14 must be replaced with 08407.60123 oy 08407.60107 (rebulit),

[ ‘ i .
On Al4 Parts List Included with this sppendixt | oo
~ Add'AL4CR3, 4, and 5, HP Part No, 0122:0201, C: VOLTAGE VAR 15 pF 10% J0WYV,

. Delete AL4Q31, 32, nnd 33, . : : |
' 1 Change AL4R18 to HP Part No, 0698»7221, Rt FXD FLM 316 OHM 2% 1/8W, i

. ! : { a
g Poge 7-13, Figures 7.12 and 7.13: : ' o :
‘ . Chenge paxts location photo and clrevit bonrd schematic of A13 per attnched Figure 7.12 and 7.13,

!

B0,

i B B )
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I‘igure 7-34, Parts Locat:on for Diode Board A5 end Power Supply Al7
(Clmnge H, Serial No, 959-00245 ahd Below)
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_Table 6-1, Parts List for A13 in Instruments with serial niumber 924.00130 and below;
- and A 14 in Instruments with serfal number 948-00175 and below,

Rafarence HP Part ‘ Mfr
art Number| Qt Description Mfr Part Number
Daslgnation Y P .| Code
1§} NAAD =000 1 ALC AMPLIFJER ASSY FITYY 0840 T=40003
: . RECONNENOED FEP)LACEMERT |5 D840T+80002
| DR oasOT-BOLORIREBDILY) .
AT YHE SARE TINE AJA MUST NE REPLACED
Lo WITH ONAOT=h012) 0F OhAOT=80)OTEREDUILY}
ALY ARADT-RO 02 13 FENUBLY EXCHANGE ASSY Fa4RD a8AOT-ARLA2
NN nyAN=029] " CEFED ELECY 1,0 UF LOX JIVDCW Ea2AY 1500) 05 RRNYSAZ=DYE
ALV Alan=0l T4 5 CHEED CER dyn? W oNO=20% 2BYNCH Bn2AY BELIBTE-CNL
AbICY 0}B0=a) T4 . CIFXD CER 0,AT UF +A0=20% 2BVDER ‘ ha ey BCLEATE-EAL
1Y B ITVEN LT COFRDELECT )0 WF JOT 33VDCH ba2ng 1300108 K90 I5A 2-0Y5
ALICS : A)P0=1000 s CEEXD CER N, UF 2OV PBVICH . LY MCAZA=LHL
13133 o{ao-:nau CEFXD CER 0u) UF 201 2BYDCH HEING ICAFA=CH,
ALY YT T CEEXD CER MuAT DF $4D-20K 2EVUCW An2RY SCLLATS~C K,
ALICH ntm-nur ) CHERD NY mO0st UF )OK 2oavDCHW _ 8h2 A LIIPAT IO 2«PYS
Ny : ajan=nits CIFXN CER DubT UF s00-20K 2SVOCH ITYIT] ACYLATE=CME
ApaLio 0) 801080 : CIFXD LER 0,1 UF 20K 28yhew 58289 ACATA=CAL
ML) NLLU=01bA : { CEFND MY 0,039 UF 10X 200VNCN TILL 152P39392-PTS
mc{a aELea))Ee CIFXD WY 0,0009 UF Lo% 200YDCW 1311 J2PIT2G 2= P16
AIEED | orso-a¥nn 1l CEFXD RY 9,017 NF 10K 200Y0CK YT 9IPLR1I2-PTS
AICLY 0)ag-015p } CEFRD MY 0, 0050 UF JOK 200YDEN ) LTI 192P5p2N2-PTS .
A u{s n)pao~n19l CREXD ELECE 1,0 UF J0X 15v0CW ' Bh2e% 15001 05X9033A2=DYS
ALY oisn=0}T4 CIFXD EER MuAY UF $A0~20% 25VDCK BE2RY BELLBYS-CML
ADELE OpAD=LTAY ) CEFXD ELECT ©4) UF 10T X5¥NCH ITYIT] JS0OLDAXB013AZ=0YS
AL aLan-029t CHFEAD ELECY Lo UF LDX YBYDCK ! BEzen 15004 05x%0)3A2=DY5
ALSC)Y Qln0=1000 CFR0 CER 0,0 UF 0% 28yDCW BaZRY ICATA=CHL
L ALIEY) a1 70=0040 ] CHEXD MY 0,047 UF JOK 200VDCW | oseree YIPATII=PTS ‘
MR 01Ag~0 291 CLEND ELECY. 1,0 UF JOX 35YDCN 5A2R% BO0L OIRFOISAL-NYS
A CK 0}-0025 B onnsIL{cun LOOMAZLY 37781 Fh 2187
ALICRY 93l-014Y nlonEeshL)cok By ‘ 28480 1541034 T
ALMCRD . 1202=-1902 DINE RREAKDNWRER,ITY 3% FITY F902-300%
ALICKA 1901-0028 DINDEED ELICUN LUaNA/LY oy | kD 2Iar '
ALICRS Y902=008s 1 DIDDE BAEAKLONNET,3Y T [02=00N4
AL . 9} 80=nit9n ? COJLAEHORE |.an U Lox 1 9800 531=)2
A2 : 91 40=00%8 ! COJL/CHORE LL00 Ui LOR 998q0 537432
ALY 9i00-1ak2 ) COILEFRD RF 0,)) Ui 2ot I 28480 2300=30)32 i
AL 9)a0=L 623 ) CNEL/CHARE 27,0 UN B8R ‘ 99400 J537-40
ALILS 9)a0~182T ) COPL/CHORE 39 UM 8% [ HLT , 18131 B=20 :
A Enna-0dss : a TSTRESL NP . d B3 ZhsLrs /
ALdaz B5A-0 1A . TSTRIBL hPH . 10 s} ENSLYS
MI0d R LTITY 311 YSIRIEE NPN C LU HESY L
ALJON 1 tumyeooyn ) YSTRESY PHPESELECTED FRUN IN428D INhRD lius\-onu
Apud R 14%5-0020 H YEYRES| PNPISELECTED FEON 243702 maae | pesvg00k0
AWe n43=p02n TSTRESE PHRISELECTED FAON 203702 28800 [ )edaenotpo
AN R5A=007) 1 rgrm KRN SELECYED FROM 2N} T04 28880 1asa=0073
AbLsgn | 8330020 ' TETREST PHPISELECTED FROM 2N37O2 FLIY Lnsy-naz0
al)a) DIBT-0V40 b RIERD MEY FLM O DHM LR 178N 280480 L oysr-nisn
ALY 1870118 Y REFRD MET FLM 42,7 0NN LE L)W . 20440 nIsT=0¥e
My | orsre-osrr ) RIFED MET FLN Y09 OHM LY J/Kk 28400 NIBT=0422
CALYAY Cb9n-3107 } RIFKD NEV FLM 237 DHM 3® )/2w 480 | ongn-d)0?
Iyl COhTA=IANY . REERD MNET FLN A22 DHM)E L/nw F2.0Y 0] oB"E=34n7
Ay DRy : Gh83=1025 ! 1 REFED COMP 1ODD DHN 3% L2AM o012 s logs
ALINY 0A98=3102 RIFED MET FLN 23T DHN )X )L /2N ZHAND Ub9R=3102 !
ALIAR DbYN=00r 4 . ? NEFXD MET FLM 2,00k DMM AT 370w 0480 [L5A~00RY
ALyay . 0a9R=34)2. ' FH RIFAD NEY FLM 2.} iHM 1K b/N » 204 B0 On98=3412
ALJKLY I EUH T 2 REFXD NET FLM bK OH# 1K L/HW FITIT o8 T-0280
Aydnyl NH9P=3432 . ! ) R$FRD NET FL® Jb,L DHM L J0W FLLYL] , 0nSR=34)2
ALINLR na%a=nuns REFRD MEY Fth 2elSK DMN AR T/RM bI1Y. 1] NeYB~00NS
APINLY 0Y31=0400 2 . REFRD MEY FLM 90,8 OHA LX )/8W 20480 0757-0400
Al3R)a A757T=-0A00 : REFXD NEY FLM 90,9 NHN I L8N ! FLLY L) D13 T=-0400
ALYags arsr-onen | “1 RIFXD MET FLW LK DHM EX L7AN 20400 0Y51=0200
ALIK) D arst=nare 2 REFRD KEY FLK 3,1BK CHN LE )7 28400 . DIST=027Y%
YN NIST-Bsb A AIFAD MET FLM %)L UHK 1% L/78N nan0 01870418
ALjule .1 ors1enany 1 REERD MET FLM OO OdM 1T L/Bw 20480 075 T-080)
ALbu)y | nrsy-o2ry RIFED #EY FLM 3,1eK DHM 3T V78w 28400 ors1-027%
An2o 0b58=34 38 3 REFXD HET FLN Dd,8 MHM LR 1/8W - 2080 ThA=44 )4
ALIAYL N TI TRCTS VO NEFAD' NEY FLN YoB OHN )R 178N 20800 " obta=a34
ALIN22 GAPN-DA DA RIFRD NET FLA 36,8 OHW LK |/aw ' 7420 08983434
[ISTE]) ) QbYR«3156)3 [ REERD MET FLA 3. 83K OHM LR 1/aw 28400 na4E=-3153
A{Nu 0787-0A21 ) REFRD NET FLY D25 OHM LT Y 20W 24 B0 0rsT=0a2)
ALIR2S DA9A-3) 55 ¥ KIFXU KEY FLN 884K OHN LE J/aw 70480 0658-3 153
ALYA2S YIS TYYS L REFRD MET FLM MBS 0HN IR L /B T [ TY TS FYTS
ISTET 21ba=L8y . 1 REVAR Wi 500 [HN 52 TYPE v IW 20480 | 2hDO~178Y
NE OTAT-Gh4Y ‘ REFXD MED FLM 30,0k DHM L% )/aM 28400 G /m kAR ¥
AlYidy AT IS T REFXD REP FLR BolIK OHM LK )/7aW 204ED nYsY~04'8 :
ALK i oTN =040 b REFXD MEF FLK 730 N )¢ 170M 400 015T~D420 .
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Table -1, Parts List for A13 in instruments with serial number 924-00130 and below; .
and A 14 in instruments with serial number 948-00175 and below, o

Referance, fupp , Mfr
art Number| Q Dascription Mfr Part Number
Deslgnation ty ; P Code
]
ALIRY) OTAT-02TA A REFRD MEY FLN J,T8K DHA )% L/AM PRAED o)5T=-02T1H
AR 0B9R-D0AY ? REFED NEY FLA §o98K DHM 1Y L/oM A0 04%R=008 Y
ALBRDY DHIN-00R Y i REEXD MET F n 1s98K DN LB B2 16000 nasR=-0nnd
11313 1) OANR=A03T ? REFXD MEY FLM AB,4 OHA LK L7BNW 204 RO 0h9a=-A03T
AL INYS LY LELT Y REFXD NET FLM Wb, 6 DHN LK )/EM HLLLLY 0hY9N=ANYT
a{ltl SLya=a0kp i BEARERAGHETIC BHEELDING oZh)h Shnana=hi )N
LN DAAOT~ OV BOARD RSEYEPHASE-LECRED DSCILLATOR RBARD ONAD T=40D0Y
RECUMNENOED REPLACERENT |5 OBADF=BD}2)
Ok DpsdP=pOROTIFERLILYY,
' AT YHE BANE TERE ALY WUST BE REPLACED
\ WITIC ORNOT-K0002 GR O24O7-6LOJDRCREBUILY)
ALY puw?-anlnr 3 NERUILY URaO)=a0LR3)RECQUIAES ENCHANGE 2OMAD 0ALDT=-H0LDT
AAs) 0} AO= 3060 : CRFRD CEF 04} UF 20K 2BVOCM T3 ACATA=CHL
ALVER 01 40=1060 CHERD GER 0,8 UF 20T 25YDEM L[ LHLL ILAZA~EHL
ALAL) 0lot=220h 2 CRHFRI) NICA JAD PF BX : 28AR0 AL bo=2 20k
D o:w-z?no CEEM) RECA [ah PF 5% . FIIYT] Dib0=2208
ALMCY 0)49=1040 © | GRERD CER Q% UF 20X 2BYVOCM (134 MCAZASEM, - .
ALAES YT T CsFRD CER 0,0 UF O 28VECM [1ILL) YCARA=CNL
Alatr 0}40=3060 CRERD CER 0,3 UF 200 QBYDEW BazRy MATA=CHL
At Q) a0=2040 CIFRD CER Ou) UF 20% XBVOCR [TTLL) JEAALNL
, AIAEY ) oln-aj)e : » COFRD ELECT .8 UF JO% 33VOCW ShIAY LBO0LRBESRIBNY=DYS
Algio - alao-ol)s EIFXD ELECT BB UF JOR XSVDCH ‘ (TH 1aohapsr9nsn2=-nys
ALALYl 0} hn=J0ND CEFXD CER 0,1 UF InE RBYDER BbRY CAZARC L
(13141 nino=1040 CIFX) CER G,]) UF FOT ZBYDOW L1 Tb) LA ZA=CHL
ALaCl) 0Ya0=200H : ] CEFRD NICA B2 PF 3% B nvu:u»{ ' i [ 14} RDNESEMZOISE
ALAELA 0} 50=-0050 . ] CIFAD CER 1000 PF +N0=20% JOOOYDCM 8209 FabTIBIORENOREB2E-COH
JALAE)S n}40-00%0 P’ : ~ CIFRD GER [OOD PF #AO=20% 1OCOVOLN LTYIL) LORYD o;{ o Es2a-COH
CALAE)R 0] %0-00%0 " | U CIF CER Q00D PF +RD«RAT JODOVDCN [TELL COnTALOEG2ES20-L0H
ALaChy 0lA0=-23%5 ) CEFRD CER 8,2 PF BOOYDEW bELT T J0L=000=LGHD~R25C
(15747 T 0)%a-9}48 1 CiFXD CER 2T PF LOX 500VDRCN b FLTH I0)=000~U2J0=2 10K
i 1
CALAL)Y 0)A0=30AD ) , CHFXD CER 0.) UF pOY 2EVDCH : [1Y1L) JCAZARCNL
l{itln oLA0-3080 § CEFXD CER n.l yr pox 25YpEM . ga:n ICARR=CHL
ALaLR) o) o0 30r0 CIEXD CER 0,1 UF 20% 28wDCu LILL) ICAZA=CNL
Alscal DLA0=2204 i CIFRD CER 20 PF AR BOOYJEW 12902 30)~0n0-COGH~ 200 S
ALaL2Y 0lAs~Y0n0 : - CHERD CER 0,0 UF 0% X5¥DCN (LYL) JCAZA=CHL
.\{um ! alan=2016 CIFRD RECA E2 PF BX 500VDCY Bonsy - NOMLSESZN0S
ALALDS gian=-0299 : L n;w RY LnG0 PF LOR roovDiw L LTLL] JUHIY L 11
Apalpe gle0=-n])h . CEFRD ELECT 6,8 UF JOR I3VDEW (I3 BOARSXNOISE 2-DYS
AAERY IYLILIRTY : CEFXD ERECY 0,8 UF 10% ISYOCK bb20Y BODARSRYNIEAZ-DYS
Alscy lolag=21a) 1 CEFaD ELECT 3.0 UF LOX BOvbCw Ba2ny 5003)5RY0508 2-0Y8
ALAERY ) QpAa=1TAB } CHERD FLECY )% UF JOR anUDtH, FEARD DLE0=1TAS
ApACYD ayno=20)4 cn;m HICA &2 PF B BOOYDCH ug:u, lDN{lInan
ALy o) 22-npn)d 1 l:i DLYAGE VAR AT PF JO% mOWY oy {hs ]
ALACRZ 1902-002% | ] DFORE)RREANDONNELDLOY BE ADD MW 28520 502~002b
ALAMER) o) zz=afol L] CEVOLTAGE WAR LS PF 10% JONY (IS 08 ] EMy3LB-20L
! 1
ALMERY n)22-070% cwunnt VAR ts PE lOR JOWY DATL} SHYILB=20
ALACRY 0)22~0201 CEVOLYAGE YAR |5 PF 10% oMy ot} BHVIIE-RD
[TL¥]] | L250~)20%" 3 CONAELTOREPC RY ANGLE H LT j2s0=1208
MLl . LU R TS : 2 | CGOJL/CHORE Jbou UM B 9400 7300=38
AoL2 LT L ] COIL/EROKE 1000 UH 5% - YR00 2500~38
I . : i . y .
CAIALD qL00=274Y ) CEOJLEFXD RE 0,00 bW knx - 20400 | T 9000=2287
AfSLA 9100=} hA3 : R B COIL/EHURE YOD U BE, HIS Bi00=)543
ALGLE vlno-lnn EOILACHORE MO0 U 3% - FLLY ] 9100=1k4)
1371 ql0n=2741 ¢ COJLEFRD RF 0.FD UM L0 . 2IARD §100~2 247
ALMLT : ANAOT-AEN2E 3 cnjL ASSYEAD) ! FLLLL DEAOT=ACOZB
ML L0224 ) LOJLEFAD ME 0,00 bm )OX FHLOY 1) 9)00=2207
ALbLY LI DEF T L R ? CIJL/CHUKE 0,)% UW )OR . Jahnp lnne2 ey
ALSLED §100=2 249 LOJL/CHORE 0. b5 UM OR ) 3L HLO0=224%
ALSLLL TL00=2247 COILEFRD AF 8,10 U)W LDR . 28800 91002247
ALsg) JABA=NGTL i FSYREEL WPNEBELECTED FROM 2h)TGH) ' 28AD0 jash=nat)
ALQ2 1ASA=C0TE YSYNEST NPWISELLLYED FAQM 2N3JOA msnn La%s=007)
AA0) [and-00i0 JETAESE PNRESELECTED FROM 2NDTOQ ) 28Ma0 ILLIT L]
AlAgs ! JEY=DO2D rsmll PNPLSELICTED FRUR 2NITOQ2 FUAED i8%3-0020
ALNDY tasy=q020 YSTRES) PNPESELECYED FAPM IN3TOR) FIIY ] #53=0070
LA [LESELLF : FEYRREL ENPLSELECIED FRIN 283702 FLLY G (1} B4 [
" avar LI : TEYRES) WPKESELECYLD FAON 2N)IT04 18480 LaRa=naT)
ALAuR : LAss=-007) : YSTRESY NPHISELECYED FRGM 2ZW) 7104 man0 LaBa=0073
(1111 105007} CFSTRISE NPM)SELECIID FRON INITQA FILT1 un-no“
AYNO)O fRRa=007) FETRESL BPNLBELECTED FAUM ZN3704 FI YT A%A=pa
ALND)) 18%8-007} : TETRESE MPNESELECYEDL FROR INITO4} FTLT T Lass=gon
a4 . :
Afep)2 Jasa~007) ‘ (E UBURESE hPNESELECYFD FAUN INITOM) LT Lash=-a01t
ALV A54e007 ;srm WERLSELECYED FRON INITOA) FIIY ] L634=00r)
Alsu)A NTITE ) YOTSIRES) hEN . . TI8H INSLTY
AlSuid 1esA-00L% ; L YEYRREL hPN . H I LAsA=ONLY
Abse) INTSTI1] Y JEERD FLR Bolok UHM 2% | /W . F111 ETLTES LY
‘ g
H
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Table 6-1, Parts List for ALl m instruments with serial number 924.00130 and below;
and A 14 in instruments with serlal number 948-001 75 and below,

Raference HP P - Mir ’
. art Number| O Dascription Mir Part Numbar

Dasignation ty P Code
A‘su BEYR-T 25N REFND FLA by )9K DIR 2R {m« HTLI uAYR=T25S
[IIYR OANB=T AR ) REFXD FLR Jolbk Otk u il KT nhYR=T140
Ajori OBYR=T IAR NEFRD FAN 3y 00K 0N }uu R4 KD O8YR=TRAN
AJSRD i 0sa=125% 2 REERD FLN [by 2k o /0M 28400 Ny~ 8%
AbAKS QAYR=} 2hB BIERD FLN fbodn oM n Y11 A OhYA=1245
Afany [JSLES F1T ) RYERD FLN Ao )X OHN 2N L /8N 1.0 DAYR-T 5L
Ajarn RS- 20N AEFRD FLN A))9K DHR 2K 1788 Akkag oAYB=F12B5
alarp aAN=12134 » REEXD FLN ln OHN B 128M FTIYT hYA=TRIS -
' n{a OASN=T 280 3 REFXD FLN i.nu nHN 2t ylu 22400 QASA=Y 280
[32111} [IY1 23 FTY ] L CRIEKD FEN LS8k UHN 2% ) /oW BN RO Ab9E=124)
A{ﬂlf nhEA=T 242 3 RYFED fth ;no UIN 2R L/ [{21.0] 0h9R=-TRY R
AbAn}) ORYR=T2B) 2 REFRD NET FLA BalIK BHN 2R 12BN 28400 DAYA=T 283

_ ALMRgA 0ByN=T23h REFRD FLM {n LHN 2k {mﬁ ! sn 0aYE=1230
ALAR]s 0A9N=T20A REEXD !t# K OHK 2k L20K FEARD 0498=721h
ALAR]S LLYTTS By} ] REEXD FLM 250 DHR 2% L /BN HTTT DaYR=723)
A{lltb * FACYURY SELECYED PART
(11118 DhY=T20T L] NEFRD MEF FLR b9,bk DyN 2T L aW 28480 Qb9R=-T28T
nu{ 0658=7 207 REFXD KET FLR L9,k ExiM 2K ) /00 LY TeSR=-728Y
ﬁl Ch9l=72¢ ) WEEXD KEY rt oK OHN 2% 7AW za4e0 0bYR-TIBP

AL4R 20 (1321111 ¥ REFED NET F r 00D oHM LR 172 A0 orsr=0)BY
ALMRY) 0bYR=T207 RIFRD HET FLM §9,5K DHN 2K |78K 22880 ouu-m;
AladR) NAYA=T 222 H RRERD FLM 26) DHA R L /28M LY.L obe=-122
ALVAD) aase=1222 RIEXD FLN pb) DN 2K L/AW T ohyR=1212
A}un OAYR=T 24} REFRD FLA LS80 DHN 2K §/70R [T1YL] ob5A~124)
- . -
Ajsagy T OBYA=1 Y REFXD FLR 150K OHN 2B L2ON ITIY PAYR=TIA)
A{tlu . um-nzs, FEEXD FLM Jo9bR OHM 2B J/Bu 20ABD 4590=114)
MAR2Y fa9n~T240 [ AEFXD FLN Ok ONK BT 1/0 YT 0b9R«T200
ALVRN 1 0M9R=T200 ° RYEED FLN LOK 0NN 2% Lo FITTT Ob98=T240
NITHE 089R=T28 . CREEED NET FLu h9.bk OHN RE ))8M FLIY N DAYR=T b
AbaRdo 13119 FIY ! COREERD FLA LT MM XX LraW YT LT LEN T
Aphny) hGh=728) REFXD MET FLM b.llu uun zl ) 28400 0bYR=T71%)
ALAR) 2 CATA=Y 22} H REEXD FLK 24T (KN 1YL 0AYR~732)
ALK ) LTZNIET KEEXD NEY ELW uno nm kt TL3] 18400 018 T=n1%Y
ALnK)A 0r67=01%9 me NET l'l. poo :mn lt b ABAND 0Y8T=0] 59
ALRYY ) 0A9N=T0Y ) FROD FLR 81,1 OHR 2T 28h00 0bYR=T20%
ALSR)b QhR=T 247 1 REFXED FLE 2,ATK DN R L/ FIIY L) Da9P-TAT
L ALARDY CoNd-TI0n REFED FLR Do JAK DM 2K L 28N FLLY D8MA=T 240
Apanin 0438~ 245 ) REERD HET FLN PV 37K DHN u ¥11%} 2ANRD 04R=-T24%
ALMRYY aWwIn=1227 2 REFXD FLN 42} OHR 2% L/au 1Y ObIn=7227
ALARAY hINeT 22T REFRD FLK 422 DN 2% |/AM nipo asya=12p}
LT [T TS FITY . ) KIFR FLM 2,05 DHM pY k70N a0 Ob¥A=T AN
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Fig

ure 7-14- Parts Location for Phase-Locked Oscillator A14 -
{Change L, Serial No. 924-00130 and Below) .
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!

On I‘igum 7-15 (Ghangc ) Innludcd with this appendixs

Delete ALICAL,) G32, tnd 033; put in theliy plncu AL4QRY, ORY, nnd ORB. o)l 15 pF voltages varinble eapacitors with enthodes
w;h'cd to ;,mund ,‘ . 1

Add n ye!low wire conhoeling XA 13 pin & to XAl pln 16,

§. cHANGEM' S

Page 6:10, Table 6:1;
Delote ALOOR14,

Page 617, Table 6.1t ‘ ‘ !
PDelete ALTGH and AL7CH, . ' :

Page 7:23, Figure 7.23;
Delele ALIOOR1A,

Paye 735, Figure 7.36;
Delote A1T03 and A1704,

b

N U 1-23/1-24
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Mode) 8407A

|  APPENDIX Ii |
OPTION 008, MANUAL SUPPLEMENT

INTRODUCTION
This supplement deserihes the differences i the

. Mode) B407A Network Annlyzer with Option 008

jnstalled, In nddition, it deseribes the punual
changes necessury to document the addition of
Optlon 008,

DESCRIPTION, '

. © " The Model BAOTA Option 008 Network Analyzer

I
H
)

is used to test devices used.in n-76-ohm syslem,
\The addition of Option 008 conslsts of installing
four 650-to:76 ohm matching resistors (HI* Part No,
11658-60001) in the BAOTA front panel, In ol
othey rechcts the instrument is o stopdurd B40TA,
The orlr nal fronb-panel KO-ohim BNG conneclors
mate w

csn be converted to b0-ohm fhputs at any time by

removing the 50-40-75-0hm matehiny resistors nnd |

seeuring the origingl 650-obm BNC connectors to
the front panel, However, Il [requent changes
from 76 to 50 ohms ure required, it would he more
convenlient to use two mode] 11658A 60-to-7h-
ohm matching resistors which are externally con

. neeted to the frant panel,

H

.} I

NOTE

The frant panel connectors not iy use pre
tormipated with BO-olm. Lepminations foy
both the standard hstrament and Optibn
008, 'The resultant mismateh for the Opt-
‘jon 008 does not affect’ the measurement
beenuse this mismateh Is padded out by
nteipnal attenuntors, !

~ MODIFICATION KIT | i

Modification kit for field installution of this option

. Is Part No, 08107-80145,
: . ! Vv
" MANUAL CHANGES .TO INGORPORATE

OPTION
CPagelig,Tablellr '
' Ohnnggc TEST INPUT snd REFERENCE IN-
PUT hmpedance to 75 ohis; "

Page 1-3, Parsgruph 1-17; R
Change (1) entry tot 118524, Option 008
Reflection-Transmission Kit o
Delete (2) 11664 A Passive Probe Kit,

Paye 1.3, Paragraph 1.18; '

Delete entire paragraph,

1

‘f:] : . | .ii

th these sdapters, Therefore, the BA07TA

Appundix 1]

Puge 1.3, Payagraph 1-10¢ |
Add “Option 008" nfter *11662A" und nfter
”8721A)" ! .

- Page 13, l’drﬁgrnph 120 thru 123

Delete purmypaphs 1,20 thru 1.23,

Puge 3.5, Fiuurc.; 34
Add *Option 048" after all references to
BAOTA and 1165_2A.

Change 110656008 to 11662.60019,

Page :l-d. Fiu.uru R ' ‘
Add "Option 008" nfter all references to
BA07A, 11662A nnd B721A,

Chunge 11652-60009 Lo 11652:60019,

Page 5+3, Tdble 6521
Add “Option 008" ufter B721A and L1662A
in Transimission-Reflection Aceessory Kit,

Change 11662-60009 Lo 11662-60019,

Pngﬂﬁ 5'5’ 5'8’ 5'7’ 5'9' 5’12| Blld 5'15t
- Add - "Option 008" to references to

B721A
and 116624, ‘

- Change 11662:60008 to 11662:60018,

Page 6-20,Tabje 6+1¢
Add to the miscollancous lst the following
11668-60001, 4 i, matehing resistor nssy,
7120.2821, Identifiention Plate,
08407-20124, 4 cach washors,
2060-00136, 4 euch hexpgon nuts,
'2100-0068, 4 cach washors,

Page 7-17, Flgure 7-17t )

. Add u 60-to-76-0lum ndapter ab the end of

Reference input conpeetoys J1 nnd J3 consist-

ing of u 26-0lim resistor in serfes with the Jine
with o conneclor on bolh ends,

7-26, Figure 7-256¢ '
Add 1 50-to-76-0hm adapter nt the end of Lest
chunnel fnput connectors J4 and JG consisting
of n 2G-ohm resistor 'in series with the line -
with n conneclor on both ends,

Puge

11

3
'
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MANUAL CHANGES
T . I :MANUAL IDENYIFICATION. L
e S | | Madal NumberB407A o
= I .| Date Printad;  December 197)
Y n oot ot Pant Number -08407:90038
' : .‘ : l » .—| ‘1;-: : ! S . : , .
T T]\Is supplcmenl contalns impnrmnt inl‘ormntlnn for cnrrect!ns manual errors and. Fior adapting thc mnnunl to
4 1 instrumenlscomnlnlngimpmw:mems made after the printing of the manual,
S o use this supplement, make all ERRATA cnrrccti vn. Jllltl nll npproprlalr scrlnl numhcr relntcd changes
lndlcatcd in the lnbles below, : '
RN j SENIAL FAEP OF NUMEER | WAKE MANUAL GRARGES] | SEmAL PREF% On RUMBER | AR MANUAL CHANGES |
Fou o FT144A00656 thre | t i : |
st L4dA0708: ) )635A Prefi. b -6 .
S [ 1144 A00706 thrs , }706A Prefix thry ' s
B L -1 e
: ' b . =1 4 4
| :gl;ﬁggggg hry v b 2,3 ' 17061\0!793»%!1 ;. C i
. 1708A01794 1
1317A00936 Mru t 1,2./3.4 g
1317400195 . e Hgggty?gl l(er;J Y.
1] 1450A01 196 thrw - ) f refix (Except ! '
. SR B not-1706A01791 - - 4
'IASOAPreI;ix S 1 | 70601793, and )-8
SR . R ~ L )706A01794); ond
o PR : : b . "l‘] e __‘l_ ‘ QOOGA Pl'ﬂnx
S o | L uaa ) ~9
R ‘ 7 K . : )
A AU | 2uMA )i
1 A N R :
L e NEW ITEM \ o 1
AN R \ ']. . ! . ."1.1) 3
¢ ! v )
‘ o
; i ! '
1. 1 : . | ' . ; A -'
!{"_‘ 7 . . Yo ‘ l r
‘ "! :n !ii !’g T : | | .!.l ';
S N S ! -
. _ NO‘TE o T
" Mlmul chnnqn mppllmmn lm mlud " nllin g nRcessary 1o kesp mnnulll n eumm lnd ncurm Ty punlbtl. HuewintpPacka
Dty . Frcommuends that you parlodically requess the Intest edition of this sopplement, Fren copies are avallshle from all HP omm.
o ~ Whan reauasting coples, duots the manual ldlnlillmion Inlormallon from vounupplnment. of thc mod-l numb-rnnd print daye
i - from the viile pags of the manusl, Co - . G
[ PnnludeEA | 'J . e (é HEWLETT :
13 FEBRUARY 1934 e PACKAFID
ke 42 pnges o ] ]
. i S ) { oo |! IR, ’ \ I -EE! :
R v 'li }'%1- {.‘ . X ' ¥ ' :
. e ! Il ri I .,1,‘. . _T_. i .n

ine



\ - | : I } W
‘1. \1.= - ; i
L ‘- 1 R . ! | | L . . . o
c 03407.90030 L Co o R Mode} 407A
TRETN R P ! IR ' : R . o J
f ﬂ‘he fuilowing Servlcc Nulcum avﬁllnble rrom ynurlocal HP Bnles and Service Office, . .
L Bl Npm 1 e Number | | Desaription
LoD T T BAOTARA 576:00335 © Improved Operation Modificarions.
- SR R ‘:. : n?d below ' Recommended IC chlnccmems
r'._.,_if»" . _34677,\.3 | '9'53.00411'5" & ‘ Rccommmded Pawer.!i‘uppbf Modiffeations,
it o ondbelow b Increnses short clrcuit protection,
e . : ' Co N '
l B407A4 ' All serinls " Phase Locked Oscillator Replacement ;
R L ' . Pmlccdum and 84074 Alignment Procedure,
' . L J : o 1 L
BN -_Prcﬂx IMJM _ Impmvcd Power Supply Kit, Superseded by
R nnd bclnw : Service Notc B407A7,
| 8407)\-6::: W " All serials .df . : le:e Lockcd Oscillator TMltbleshoorfng.
. -'-8407A~7 1 - Prefix 1317A . Power Supply Impmvcmenr Madlﬂcaﬂana
i BflO'M»B Al serinls ‘ ~ Repnfrﬁfanm:! ond ‘I}nuble:hoam:g Pmceidure,
| e i Bin,?A»‘-* , Miserls - [ RmmmendedRep{accmtmsfor;lwm
; ."b?,g_".‘i T and A100Q9, ,
= ) .fw !‘“{i Lo - L . . . B ‘ ‘ : :
S Ea i " sdoTAd0 Al serjals ’ AI?Pawer.S‘uppb'As;embiy Improvcmmu P
b ANREER]| S — 1 ' . ' : ‘
T "{";- il . . ‘-.I ~}_:' . . ) o e |‘. N LI .Ei .
EIIHATA AT e 1 Lo
| *Inuldc l‘mnl cover - N | | ’
,lnscrt new informntion regnrding CERT]FICA’TION. WARRANTY. and ASSISTANCE
N " mmediately :inside *front cover of manunl’ (new {nl‘on-nntion sheet supplied In this Manunl
o [‘ Chnngcs Supplement) ():RRATA) , , _
1 i Pnsc I-O Figurcl i o S L ‘
A Dclcte RACK MOUNTING Kl’I‘. | ST ' .y
:_‘7\“.: | . . oy I : ‘
Pnge l 1 Gcnernl Inl‘nrmntlon: D ' |
i -iiInsert new Safety Considerations (suppiicd in thisi Mnnunl f‘hnngcs Suppl:.mcm) preceding
S Pnrngrnphl l.(ERRA’I‘A) o ‘
'-"' " u Pngel l. Pnrngrnph l mo | S ' ;
LR | Dclc'.c all references fo Rnck Mouming Kit B S -
Pngcl l. Pnrngrpp‘ml 131 ’
e '_ Changeito read:’ | '
o *. "A Rack Mounting, K' :Is avallable to instnll the lnstrumcnt In & 19- inch rnck. Ruck Munnling '
S “Kits may be. obtained through ypur ncnrcst Hewlelt-PnLknrd Office by ardcring HP Pnn = |
- - Number 5060- B74L” | " . o,
o By ;. : ¥ ._l.. o : . :
T R
R B , k :
i1 i ;'3:_ o ; :
" v " 2: . “‘l ' ‘! /. ‘li 1 |
"'5!“ aer T 'i-L;J'. . 1




1 1
| » S ORd07-90038
T o S R ¥ [ : iy S s
R : ' ‘ ! \ ,!"”":_‘.‘ o ! ’
- EBBATMBnm’d) o I
' ... Poge 12, Table B ik | ’ E
’ o Chnngc the 3rnplwlcn vcnlcnl nyls to "Woral Amplitudc trrm (@),
L Pnuca -, Pnrngrnphﬁ 0 ,,' e o
L Add o | | o
S U NeTE ,
p R A whan using unlllﬂm to avald degradation of phm lonhinn ulhlph wep spasds,
L U llFBllnilnn ofh " - - . L .
o bl’nae J-I.)Pnrngrnphs 2 1 - R : ‘
a0 Deletethe lastgemience. R
| '. : Pnuc 3.2, Figure J-I: | -
SN A ' Change the second senjence in ltcm 1 to rend:. L ‘
R D “Rcl‘crennc channel RF input for signal inputs in the rnnge of = IO to =60 dBm.” ;
S Y page33, Flguredl ‘ | S
g Chnnnc the third sentence In Item |5 1o rcnd ’ =
T ] "blgnul in;iul rnnsc for lhc REI‘ CHANNEL A’I'I‘EN lnpul is bclwccn +20 nnd --20 dBm"
I Pngc4~l Pnrasraphd-ﬁ' SR _ ' oo f
CRE Clmngb the second senlence to rend:
oloas o “The dipeet inputs are for RF signals in the range or-lD 10 -66 dBm forthc Reference chnnncl
Lo and =)0 to =50 dBm for the Test channel, and the aitenated lnputs nre for RF signals Jn the
. ‘ . Jange of +20 to =20 dBm ror thc Rcrcrcncc channel and +20 1o —50 dBm for thc Test

» chnnncl.” I N N
: A S :

Pngc 56, ’l‘nble”(’[’cst No, 2)’ : L

S .\.' "Delete the ascilloscope and BNC TEE from the TEST SETUP nnd LQU[PMEN’I‘}REQUIREP,

L T Conncct lhe doubeshicldcd cnblc to tpc B407A DIRECT lnput. ot

U Pagd 59, Table 5 e No, 3 : § |
SN Y ' Delete the oscllloscorc and BNC TEE from lhe TEST SETUP nnd EQUIPMEN‘I‘ REQUIRED
L Connecl the doub 5hicldcd cnblc fo thc B407A DIRECT lnput. S

TSR ' : o P

’J Al Pnucs 9. Table §+3 (Tcst N, 4): : : !

e © s Delete the oscllloscorc and BNC TEE from thc TEST SE’I‘UP nnd EQUIPMENT REQUIRED

Ll "_ 7 .Connect the double shielded cable 1o the B407A. DIRECT input.

gt Change'the TEST SETUP to shaw- that the cnble betwccn lhc su:p nlicnumor and lhc Bd?ﬂA
. DIRECT iputfs s doublc shielded t.nblc. o y

N «] ; j i)
: ', Page 514, Table 5:3 (Test No ) ST \ ~
., Chunge the second fo Just sentencc b slcp flo rcnd. I ! b
- : "lhc error pcr 10,48 Blcp should bc less than 0l dB nnd 05' ER ' _ ,
Oy Pngcﬁ-z.'l‘nblcﬁz; coe C - L o ,
. 'Delete Al, HP Part Number08407-60!r43, e ST . . L
12 Delete A2, HP Past Number 08407-60144, . ! .
-, Chonge A2Q3 1o HP Part Number. 1354-0404 'rnmsxs'ron NPN .s& TO-IB PD=360 mW )
I (Rccummendcd Replncemenl) v L
e i.{j Chnngc deseription of A2R3 as fallaws; R&FXD MET FLM 287 OHM l"b I/BW. (D\CTORY -
@ SELECTED, TYPICAL VALUE SHOWN),~  , . o o
e <ARNNI Delcic A2AL, HP Part Number 08407-601)5, . L
IR “Chnnge A2A1Q2 and A2A1Q3 1o HP Part Numbcr 1854-0882 TRANSISTOR NPN PD-JUO mW "| Vi
UU,‘; e FT-ZOO MH:(Rccommcndcd chlnccmcn) ' o o A




1 ! . . : . 1 ] y -
P . . . ' -J LT

03407.90035 O C MotdBiOTA

Enna‘m (Bnm’d) S S - [ X
. P cﬁ -3, Table 6-2: , . '
Dclelc A2A2, WP Part Number 03407-601 16, '
Chmige A2A2C) 1o HP Part Number 0160-3490 C:l"XD C[‘.R 1,0 pF 20% 50 VDCW,
' Change A2A2C4 10 HP:Part Number 0180029} CIFXD ELECT 1,0 pF 10% 35 VDCW,
_ Change. the fiest entry of A3 lo HP Part Number 08407-60154, REFERENCE AND TEST
. .CHANNEL CONVERTERS A3, Ad, and W10 MATCHED PAIR (WITHOUT EXCHANGI:).
Add 10 MCI.’Z description the followlngt ”(Fuctory bclcclcd Typienl Valne shown )"

| Pngc 6-4. Table 62 i )
Change A3Q), A3Q2, and MQB lo HP Part Number 18540345 TRANSISTOR NPN 2N5179 st
. 'TO72 PDw=200 mW, Mfr, Code 04713)MIr, Part Number 2N579,
Chonge A3Q4 nnd A3QS to HP Part Number 1854-0882 TRANSISTOR NPN PD=300 mW o
FT=200 MHz (Recommanded Replocement), .
Change A3Q6 to HP. l’nr| Number 1854-0404 TRANSISTOR NPN Sl TO-18 PD=360' mW
(Recommcnded chlnc !nem) o ’

Pngeﬁ 5, Table 6 1 1! | - L
.. Change A3Al to HP Pnrt Numbcr 09‘5-0076
s fl-«fChnnge the-fs entry 6f A4 to HP Part . Number 08407 60154, REFERENCE AND TEST *
© " CHANNEL CONVERTERS A3, Ad, and W10 MATCHED PAIR (WITHOUT EXCHANGE), - .
3 Add 1o AACI2 deseription fhe following: "(Factory Selected, Typical Yalue shown,)” |
et :-‘(.hnnge A4Ql, A4Q2, and|A4Q3 1o HP Part Number 1854-0345 TRANSISTOR NPN 2N5179 51
Lol 4TO-12 PD=200. mW; Mir Code 04713. Mfr. Part. Number, ANSIT9 (Rccommrnded_ |
et Replaceibent) "
.. Change. A4Q4 and MQS fo HP Pnrt Numbcr l854—0382 TRANSISTOR NPN PD~300 mW ;.
. FT=200 MHz (Recommended Replacement), " .
f Chnnge A4Q6 to TP Part Number 1854-0404 TRANSISTOR NPN SI TO-18 PD=360 mW |
(Rccommcndcd Replncemcnt) | L _ ;
1! _ S . . . . : . oy

)

3 Pngeﬁ 6 ’I‘nble 6.2: . )‘t
. Chunge MAI ) HP Pa Number0955-0076. .

! ‘Page 67, Tnblc62k B e o -
- .- . Change A6 to HP Part Numbcr 084076001 5, Master Bonrd Assy. - - i ‘
- ',‘ Dclctc A7, HP Pnrl Number 08407-60!03. o o :

Page 68, Table 62t - IR
- Delere AB, HP Pnrt Number 08407 60104. AR

Pnge 6~9. ’Ianle 6-23 o o ,-; ST ! ‘
Change ABQ6 to HP Pars Number 1854-047& '
Change ABQB lo HP Pirt Number 1854-0404 'rRANsrp'roa NPN S TO-18 PD=360 mW
- '(Recommended Replacement), . Ny _
- DeJete'A9, HP Part Number 08407-60[05. ' :
~ Add 10 AYC3 'description the following: "“(Factory Selectcd ’ryplcnl Value shown.) -
" Change AYQ) and A9Q2 to HP Part Numbcr 1854-0404 aRANSISTOR NPN S1TO-18 PD-360
mw (Rccommendcd chlnccmenq '

} . . ~ :
D AT T “ T } . i .
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o N1 . S T . "i. ] ’ !
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..‘ . B v L . .
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i.:ModeIBAO'IA o L - ;L - 98-107»90038
EHBATA {Bum’d) S :
: N
pARR Pngcﬁ 10, Tnblcﬁ 2y | .
FREAES " "Delete A0, HP Pari Number 08-107 60106, S

.20 L Change A)0Q4 1o HP Part Number 1854-0475" _

o ‘mnsc AJ0Q7 1o HP Part Number 1854-007), © .

SR Change AJ0QI) to HP Past Number 1854-0404 ’I‘RANSIS’I‘OR NPN S1 TO-18 PD-360 mW
. (Recommended Replnccment) (o :

. - Poge-6+1}, Tnble 6-21 . ] ' ;
WL " Delete AL}, HP Part NumberﬂBdO'l 60104,
I Chnngc AllQﬁ lo HP Pant Numbcr lBMyM'IS.

e Page'6-12, Table 62,

o . Delete Al2, HP Pnrt Number 08407 60!05. ,
o a0 Pelete ALy H?' Part Number 08407-60102, r o ‘ .
PR ; .~ 'Change AJ3CIB 1o HP Part Number 060-0)59, _ o ' '
AT - Change A13C20 to HP Part NumbcrOlﬁO 0158, AR o
; o : _ I’ngc 6+)4, Toble 62t = -

Lt Change Al4Ql4 to HP Part Nusmber 1854-0345 TRANS!S‘TOR NPN 2Tﬁ5l79 Sl TO-72 PD-.‘IOO
B mW, Mfr, Code 04713, Mir, Part Number 2N5179 (Recompnended Replacement),
ST T Chnngc \14Q)6 10 HP Part. Number 1854-0404 TRANSISTOR NPN “I TO lB PDm360 mW
ERTIL DR (Recommended Replacement), . _
Pngeﬁ-ls. Table 6~2; ' ; e coor
Delele AlS, HP Part Number 08407-601 o, ' :
, Change A1SCR) through A)JSCR4 0 HP Part Nurnber 5080-0271. y

\.é“ : Pngc 6-16, Table 622 - . : fot . o L :
G - . - Delete AlG, WP Part Numbcr08407-601l2p v S .
L ~ Poge6-17, Table'6-2t ' - : S
" Delete AL7, HP Pnn Number 08407-60[ IJ
. Change. A17C) and AL7C2 to'0160-2387, CDO, CIFXD MICA J00OE 1% s0VDe ¢
CATRR ’Chn&ge HP Pnn Number nnd Mfr. Pnrt Number of AI'ICR:, AWCRJ. Al?CRG. nd Al?CR’I to
O 1901:0026, -
. Page68, Table 62 = - ’ '

';'*"ii '%-\! 1 Change the description of lhe ﬂrst "FI" lhllng (HP Pnrt Numbcr 2110-0001) ns l‘ollows:

SR FUSE: 1 AMP 250V (220 snd 240V OPERATION) RECOMMENDED REPLACEMENT,

- Change the description of the second *F)" )sting (HP Part Number 2110-0002) os followst
SRR FUSE; CARTRIDGE 2' AMP 3, AG (100 and 120V OPERATION) RECOMMENDED
St REPLACEMENT, .
s (’hnnge Part Number- 1400-0084 FUSE HOLDER after the sccond “Fl" lislins to lhrcc separate

e
} :

. o ! ,‘~§
!

Wl lems as follows:

AU HP PART NUMBER 2110-0564, FUSEHOLDER BODY 12A MAX FOR UL,
et (RECOMMENDED REPLACEMENT), -
S S HP PART NUMBER 21}0-0565, FUSEBOLDER CAP 12A MAX FOR UL,

YL ; .. - (RECOMMENDED REPLACEMENT), '
R . HP PART'NUMBER 2110-0569, NUT- FUSEHOLDER THREAD Ml?..?xl 5 DBL
0y (RECOMMSNDED REPLACEMENT), . L |
ST Chnnse FL} to HP Part Numhcr9lﬂﬂ 3910 (Recommendcd Replnccmcnt) |
Ao T Add HP Part Numberst e ‘ '
snit o 11204163 LABEL, INFO; QTY] S T I I
ST 0BA0T-00047, CDB, THUMBWHEEL I ) o
oL T 0BA0T20044, CDT, WINDOW ) T :
a0 o 0840700004, CDY, PLASTIC STR]P. l C.Ba - .,} ‘
R ,';03407»000;5. cno, PLAS‘I‘IC s*rmp. 10, us BT

g S i “i']ul R S

8y R lli\""]i' ey iy et [N o o




S0 ondongnoss

Tin A

A EnhA’TA‘(nmwu)*'

| '=  iy

Pnuc 619, Tnblc 6-21

i - -} . *

Mode) BAO7A

1
1

i
! vV, g
. e}
‘i’ . . :

C Delelc the NOTE rcgnrdi.ng cnlor uchen}cs l‘ur Cubinel Pnrts. B8 Oplinns AR5 nnd X95 hre yo Jonger -

‘pyadlable,

Dr!cle lhe I‘ollowing enjries l‘mm thc an Llun

2 0B407-60085
4. 50600765

- B 50600776
-5000.0743
0. 50600227
I} 50600228
13 504&0272 .

l’nae ﬁ'ﬁﬂ. nulc 6 2! .

PANEL ASSY; FRONT (OPTIONS),

RETAINER-HANDLE ASSY, (OI’TIONB)

KIT: RACK MOUNT, LIGHT GRAY (OPTIONS)
'COVER! SIDE, BLUE GRAY (OPTION X95)
~'COVYER ASSY: TOP, BLUE GRAY (OPTION X95) .

'CQVER ASSY: BOTTOM, BLUE GRAY (OPTION xgs)
~ LOCK! EXTRACTOR, LIGHT GRAY (OPTIONS)

Delelc the rollowinp emrics l‘rorn thc Pnrts Lisu

5020:3275 TR!Mt UPPER FRAME (LIGHT GRAY)
50203276 TRIM: LOWER FRAME (LIGHT GRAY) -
~ /084070001 ), - DECK: SLIDE (OPT X95) = - ,
© 08407:2004) . - FRAME: UPPER (OPTIONS) -
- 0840740001 ' DIVIDER; CENTER (OPTIONS)
084 lD 20[5 FRAM E LOWER (LIGHT GRM’]
3 Pnse " ’ b !

T

Addt e ntméhcd chnir Pmccdurc (Pnrngrnphs 7-3 lhrough 7-29)

Pngc 7—7. Figre 1Tt

!

: t

Chnngc the REF CHANNEL A’ITEN (40 dB).J3. Input lo rcndt
- *420 1o =20 dBm (+20 dBm/50 YDC MAX)"
Chnnge the REF CHANNEL DIRECT J input to read;
o -IO to -60 dBm (+20 dBm/SO VDC MAX)” o

7 Pngc 7+185, Fisurc 7-15: ' ‘ '
-, Change Al4Ql4'to- HP Pnrt Number 1354 0345.
. "g Change AMQHS o, HP Pnrt Numbcr 1854-0404,

Pnge 2, Fisurc SU

“Change the value of A3C) 1o 047 pF. '

Do

Change the REF CHANNEL DIRECT J) Input lo read;
"*w0 1o =60 dBri (+20 dBm MAX)" - |
.+ Chonge the REF CHANNEL ATTEN J3 lnput lo rend:

TR0 to =20 dBm (+20 dBm MAX)" .,

‘Chage A3Q), A3Q2, and A3Q3 to HP Pnrt Number 1354~0345.

Pnge 7»21, Flgurc 72

" - Change A3Q4 and A3QS5 to HP Part Number 18‘4—0882.
" Change A3Q6 to HP Pnrt Number 1854-0404. ,

-
"1

" Change A9Q) and A9Q2 to HP P Past Numbi 18540404, o
Chnnge Alel and A12Q2 to HP Part Num er 1854~0404.

}. .’- . ‘.

N

!
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S | 1
| . - - OBAOTNIO0I8

:
Lt
i

| EnnATAtnman A o

Puuc 723, Figure 123 ;
~ Chunge AINQY to HP Pari Number 1R54-007),

Chnngé;\moll lo HP Part Number 1854- Mn-l. b o ,
. | g .
sy P I’nuc 7-"5.Iluurc735: _ ‘ ,
DL e Change the vihie of AJC2 to 11,47 TN ! :
ST © . Chunge A4Q), AQL ahd A4QY 10 HP Purt NumhcrlBM-t)MS
et Chige AMQY and MQS to HP Part NumlmrlHS-! ORR2,
S P c:lmmgc AQD 1o HP Part Number IBM-I)-I(M, .

"Puue 7-"7. l‘iuurc?"?r ) ‘ o o :
Clumut ARQR 0 HP Pur Numhcrlsﬁ-i D, | )

SRR "Pm 231, Flgure 2301 - RO I -
oo Change A2Q3 10 HP Purt Number 1854 t)-!ll-i. S o
s i Change A2A1Q2 upd A"AIQJ lo HP Purt Nuuﬂur IB54-0KH2, :

.

! ‘Pugc'l»JS.l‘luurc?JS: \ L ‘ o ‘ | y o
R EIRIP AN ChunucM?Cl nndM?C:lu IOOUPF. o S '

i

o ooy S
AEENE ‘ l’nku B, Table (T o .
Ghnge AULZY Lo NP P N”' 0UR: 7“”' RH‘XD F U UBULAR 10 OIIMS 2% 1/BW f Itummnwndnd nvn]m:emnnl) |

'cunnnsz oo

| : Pnno 6o, Tab)e o2 T o |
L Cllﬂmlﬂ Al Illﬂ Aﬂbu to lip l’nrt NO. mHO? HUUUB nnd ﬂdd to dﬂmrlpl!um "(l{ucummondgd "W'Wﬂmt‘m)"

Pogo b, Table 621 ENED

'-|

T Py

__ J chunge Mbl and M LY to IIP Pnrl Numberﬂﬂlﬂ?»ﬂﬂnun nnd ndd o duncrlptiom "(Rncommm;ded llnplnwmnnl)"
Jh l: BHANuEa R =: | i . . . . | .“.;,-"l i L - . N
. 1 oot D ":.‘__ e
l’m B, Table 63+ " AT
Ollnnnu AB (o JIP Parl Number 08407»{50155, e
Delete Rebulit Ab nnll}'p : P v .. R ; . n g
© Delete ABOS and ABG, L] | '
- Change ABOR1 to 1 Part Numbor 1001-0.!!5! Dindu. Mult., Full an Brlduo Reetifer,
Dulele Aﬁﬂnﬂ. . _ ‘ o ‘ T
] PRI oo : ’ . : . IR h
g ST ST o \ 4 : . . . ! Lo .
e l’uge li-’l, 'I‘nblc b : '
w0 Change ABORS Lo BIP Part Numhcr 1901»0364 Dlode.MulL. Full Wm IJr}dgn Rncllney
Bl Delote ARCIL, . R |
S TR R o T -7
M Pnnvﬁ»lﬁ Table 6.2 S ’
S Chonge Pt Lo Y Pk Number §100.0560, 'rnANsronMBm POWER (nccommnnnnn nmu.Acl:MnN'rn:
Do on o (AR RECTIFIER HOM%D MUL-’P BE HP Part No, hwo.umrss) o » _

Puue 745, l-luuro mbx - o L
; cllnnue 11 Poer ’I‘rnnnformnr nnd Ab Renllm-r Ammhly hs slwwn Itp lhe attached pnrtlnl uclwmnm ulmwn on pm

Cor thls Mnnhnl CImnuus Bupplcmenb
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=l

© CHANGES Bl S

o = S / | ;
annnnsa I B S

l’uuu B lB 'l‘uhln B»Jz . : ' :
" Changa W10 to W10* and add to he duauril:llun e rollowu o
~ *FACTORY BELECTER PART
- NOTE! When ordurjng sinte length within 1/2 lnela.
™ Normal lengbh Is 15 Lo 20 fnehes, . i

: Pnun G+, Table 0 .!t

i .'».-'PIIN 6+7, 'I‘nl:lu (M;
"uHANnan

| Chane AIOD9 o HP Part No, 18540019 TSTRIS) A,

.f‘ t l

{3

“ ’

U AMAVICEC) ) n parallel with ALTRI3 (1.96K), Y
. Change AVICR] and A140R5 breakdown vollages to 23 M

E _Pngc 735, l‘luurc’hJS: 4 L Ly

1} ﬂhunu» Abom lolll’l’irt Number 1006»0027. o - _ '

01

- Chonge Anonu fo lll‘l'nrl Numlnr moc.nqz'i. _' i

‘; l’ngc ﬁvlﬂ Table 62

Chapge A1OQT o WP Part No, lBStHJO?l TSTRRSI NPN,

[

Pnge [ l? Table 6 2:
Add A)7CT und AVTCB HP Port Nu. 0!60»3060 C:I‘XD lUl‘ =207 25WVDC CER,
" Change AJICR) aad AVTCRS 1o HP Part No, 1902:3256 DIODEIZENER 23,7V 5%,
Chnnac A37Q1-and A17Q3 to BP Part No, | 8530050 TSTRISI PNP, -
Cl.hnge M'iQ: and M'704 lo HP Pnrt No. l85-|~0404 TSTRISI NN,

!
Pnge Lk ‘.'J. l‘lguu M3 o o . _
“Chingd A10Q7 to HP Pan No.laswon. o . o
Uhnnse M009 to HPPm No, 185441019. N } .

o Pnge 7»35\l‘lnure 7»35t

" Add AVICT () HF In pu’unea with ALTRY (l.96K) o

.+ Chapge A17Q) and A17Q3 to KP Part No, 1853.0050, ‘
- Chimge lhe primury pnwcr ehrenit iy shnwn oh the puninl sulwmulle n lhip Chunue bhuet lCHANGE T

fchANue7

I‘uuc b»lB Tublc t:-"t ' 7

~ " Chunge 31 P Pany Nu, 310152 lt)s I'USIIBUTTON: SWiTCNDPST.

ClmnueW* mlll’l’nn Nu,OH-w? 60357. I

Chungc the prlmu:y puwcr uircuil s IIIUWH un the uum.'lwd purtinl snhcmulh. { I‘qurc T»JSM.

- Pl . i . . : : o o . 2

R R

UB'.O?’QOOJB : fal | o . Ty _ e _ ! . - Mudg[B-!O'}A

¥

"\

1
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: g . 1

. ﬂllANnen L
,-‘-.‘-”,:;Q-'-’f__';_ buinl pmnxslmnucnmy,” SRR o -

A

‘-'cHANnEni- | o : T

Lt

o -“P*lac 6ot Tnble ol -

.7 Chunge A5 1o-HP Part Number 0!!407 8060, P

RERE Chﬂnut ASCR} 1o HP Pant Numbm 1906 0096 (Rccommcndcd chlnccmcnt),
. } | ’

.’

A paren Tl
i ‘ Chnnnc ASCR3 lo HP Purt Numbcr l!)ﬂ(»m)% (Rccommcnded chlnccmcml.

]

SR o Puuc 7-35. l‘qurc T3l
Ruplm.c AS Diode Boprd Pnrm l.ouuinm. wilh nrifu) Fignro P, I’am Lammm fnrmmlv Boont AS

I S L . oml Power Sunply A17 of this Chanye SlmHC‘ IANGE W
ot nuauustn R

.
R l’nacn-l?.'l‘nhlcb:r 1 Co
S Chungde AT Pap Nun;lwrtunﬂ-llﬂ»mlﬁl '
L © Chunge AITCRS il AITCRR Par) Nummrmmm 1244 und il 1o Dmriplium tTu he uned whh MPY)
Add ATMPI, lgns-mnl Henl Slnknu he usel witla AITCRY | AI?CRB) _

t
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ORNTIIR

t

S Comifemion, Wareanty, and Assisiance (ERRAT) -
s “”:.F‘
T O |
BN © ' CERTFICATION : . |

S| S the favion

1 I programming instractions when properly installed on that insirament. HP does not warrsnl tht

"] LIMITATION OF WARRANTY

A Prodier mabtensiiee ugroements and other customer: asisianee - agreements are aviilable for Howlope

S Howhett Pavkord Company coniffexithor this prodier mer s publivhed specifications et the thne of siipiment

forts Hewletr-Packurd farther certifies that iy calthrarion” measirementy are traceahle W the .
Uniterd Ststes Notlona! Brropy of Stenddands, to the extent allowed hy the Brirem's colthmtion fiuciling and i

- the-elfhration fucilitley of other Internatfonal Standerds Organfzation members < '
¥ . - . - : 1!

o ' WARRANTY.

This Hewleti-Puekird Instrqmcni ratduct {5 wisrranted nguinst defeets in materiol ind workmanship
~for b period of one yeor from dite of shipment. During the warranty period, Hewlett-Packard
~ Compiny will, ut I option, elther rephir or repluce protuets which prove to be defective,

- For warranly service or repain this-prodoet must be returned to o service fpeility designated by Hp,
" lmi‘cr shall prepuy shipping ehurges to HP und HP shud) pay shipping charges fo return the produel

1o Buyer. However, Buyer shall pay ol shipping ehurges, dutfes, und toxes for produdts remrned (o
~HP Jrom another country, : P a '

FEP witerints that Bis soltware nnd firmwvare desipnated by P for wse ' with an instrument will exeeuie

o Dheoperaiion ol the insirsment or soltware, or Trmwire will he uninterrupted or error (e,

TN H ’ . 5 S STt oy : -
Co The foregoing warrnly sl ot apply o defects reselling from Improper op inndeguite
T mainlenance by Buyer, Buyersupplied software or interfucing upnuthorized modiiiention or misuse,”
hpersion outside ol the environmer il 8pecifieatfons lok the produet or Improper site prepurtion or
Cmuintepunee, - LA o A

" NO'OTHER WARRANTY IS EXPRESSED:OR IMPLIED; HP SPECIFICALLY DISCLAIMS
 THEIMPLIED WARRANTIES OF MERCHANTARILITY AND FITNESS FOR A PARTICULAR
-~ EXCLUSIVE REMEDIES

\ THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES,

HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL. INCIDENTAL OR

CONSEQUENTIAL PAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
0 : o \ . B e ;  ;1._1;, o ;”. , | _ ) .

o . ASSISTANCE . . .

o ‘ ] . .

Slec Packand produgs L _
SN For any bsisioncs. comtact your nearest Hewletts Packand Seles and Servive Qfffce. Addresves ape provided dr
ol e buek of thiymmmd e T Y P : a
EEE R : R cap ! St K
] o ‘ : i
' ‘I' ! : X BB} !
. Lo L : - 1 :’ T
B ' N i "
. i IR M . !
.,7’; . '. ;‘.l e . : ;:.J.-._ ,I .
) L : ; ‘ FH . foite l :
"t‘; 1 / | 1’?» . ! , ‘Kf‘,fr.:’_'” »: ’ j“ + 11 '




S A © onon900
S Safty Comvlderations (ERRATA)
e " GAFETYCONSIDERATIONS - )
\?:l i T , | N . | . . | b e ’ . : s :
f!;csN?hAhj-;, o, GAFETYEARTHGROUND

5| s product und related documentation must be  THs s 8 S”mr Closs | product (provided with ».
10 L reviewed for familiarization with fufety markipgs  protective sarthing terminal). An uninterruptible
| and Instructfons before operutlnjn.'l%ﬂs product Jos  Safety eurth ground must be provided from the
37| been- desluned unsd tested in necordunge with Intep  main power source to the product Input wring ter-
PN "n"onu] slnndnrds" Lo C o mlnnlh DDWGI’ cordp or supp“cd po“)el’ eor ﬁetu
B R ‘ Whenever it Is likely that the protection has been
| ' impnired, the product must be made inaperative
and be secured pgainst ony unintended operation,

. |sAFETYSYMBOLS .
1 A Cnstructlon sl symbole the :
;" produet Wil be marked with this . " BEFORE APPLYING POWER

: srmbol when It Is necessary for

Mien ' ‘ ] " ‘ L S : : . - ‘.
':l?hufltzht:nlm(ﬁrfc‘: ;2"’7{;'33"& ~ Verify that the product is configured to match the

k - uvallable main power source per the [nput power
o Coart;_ntés)f .1 ~configuration Instruetions provided in this manunl,
g I this product Js to he energized vin ap outotrans
s, 4 '+ Indientes huzardous voltages,” . former make: sure the common termins) s -con-
gl P e neeted 1ot the neutral (grounded side of mains
f T e Indicates earth (eround) terminal, |
i The ‘WARNING sign denotesia = =/
Sk hozard, It colls uttentiop to & . . | l WARNING_I
BT procedure, practice, or the like, -~ . e— w |
- - Which, if not correetly performed - gny'servichig, adfustment, mahytenanee,
or_rsudtlwlnl::htr;. _gm_l'ld trmsnlt ig s ?r repgir ;)fbrhfs fplr;:rdl‘rlcr st b’u per
personi v o pot procee L CJurheu oh Waitfled persnnnel,
o beyond o WARNING sfgn untl) - = 70 i .
ST KRR the fndicated conditions wre ully c  Adjustmenis deseribed i this manial
SR P undcmood _und met, . may be performed with power sipplied

FE ] R o to the product -while protective covers
I oo oo ok removed, Energy avallable at mony
The CAUTION sign depotes a i+ - polnis: may, If contacred, result In per

) ) QAUT!.ON- hozard, It colls attention to an-.. 7 Sonal imury,
S LT operating procedure, praetiee, op . b 0 S
ol e o the dikey which, I pot-correctly - Capacltars Inslde this product may siil

, © performed orndhered to,bould . beicharged even When discomecred from
Syt o result In damnge to’or destrue- IS power source, i '
ol v T tlon of part brall of the produet, v S . e
oo 0 o Do notiprocged - beyond o CAU- . To avold a fire hazard, only fuses with
o] e TION. sign untl) ‘the Indleated .1 the reguired current. rating‘and of the
. .7y conditions are fully undsrstopd ¢ “specified type tnormal blow, thne deiay,
B, A0 I candmety s b e et ) are o be used for _repla_rem_vn{.
T';: L .-j BT IR LR S 31‘ ‘ 1 . ot T .
L o L

TN



':'lsio'uefkdbm' ! S | : l 0R107:90038

T R oy
S Rk Pr‘amzm (ke | 0/ 23) (ERRATA)
'“-'_m. nsPAm rnnnsouns |

, - 8, *I‘lw prncudum und tests In this repaly saolon are destgned to lounte defeots at lhn board nnub nssomhly Invnl. Before
fonueing th'!s repair mnon. nomult lhn urvlcn hotes ulwu on, poge one of lhls supplemant o see iryour froblem Is nluuxd to
T one nflwm. ' co _ _

10 Envlronmenta |
2o ), Tha BAOTA will Jose phiase look lfﬂp!nud oL yaom) lnmpmlum nbovv 00 duumi F (32 degiees ©) or heJow 60

v dogrees F (16 degrees Q), Bew Parngranh 7,20 fnr ndlu;tlng ror e»trume wnironmental aperation temperatires (nhove BO
- dmrm F nrho oW (1] drumn Fh .

. 7.12, Mmdnls Roguinh
13, The rollowinn Jist of Loalk nnd nquipmmu are rnquirnd for tlln repale prucudun.
1

lo Tool‘» ) T ‘ . . . : 7 J ' a i
COI' BWI A"lﬂm.nt Too) td ’ R ! P Part Numbﬁl’ B730.0016
_ Open Fnd Wnnch 15[04 |n. tb.BbMM). P Part Number 87100046 or 08040. 00027 ,
anm , _ N . , N
BNO to lm’mm’lm" pllll Pobar b s AP Pﬂt Numbar 1250»0832 |
Subjminlature Berewson duck-Jack~ack, -, HP Part Number 1250.CBY7 R -
+Blralght Adupler Bubminiature Plug:Pug , HP Part Number 1250.1113 : '
q DODG (Bmlu Bolﬂn) S N er Part N‘pmb-nr‘ﬂﬂlo-ﬂol-l '
L mtkqulpnmnt L | Y _ o
Tt mnmsm:ssxomnnrwcﬂon RIT, , HPModa) 118524 - | R
. Pl ¥ POWBR Bl’kl’l"!‘ER A T TN R an Part Nllm‘-'ﬂ' 11652_*30009' : )
. II‘TDoubIe Shie)ded Cable Amy 0 . "
Qy2) ., . v v v HP Part Number 11652.40002
707 RFTDouble Shlelded Cable Awy -, 135 Part Number 11652.60003 - |
T } © SWEEP OBCILLATOR ,- , 4 v , » , HP Made) B801A (1P BEOOD/BGRGD can be subntiluted)
Ve  OBCILLOSGOPE (500 kHleiO M) s oo P Made) 1804\[18021\[18201\(ncnmmmdod) |
1 DO DIGITAL VOL’I‘MBTBR v v+ v+ HP Mode) 3430A/3444 A (recommended)
]

: ‘[ PbUGolN DISPLAY Voo + 4HP] Mod&l R412A (HP B4L3A cap he substltumd)

c 7-14, Bmlnmnllnn ofa’T" B A ' B
" _T1B, Construet the V' connuctor shown in ﬂuun MA. Tha parpow of cnnumllns the T s 1o prnvide ] nmmry '
o }roubluhonllnn uld for the B-COM. 1t allows thn lechnician to hmmn slmnl lavels and stil) mnlnhln phase lock of the

L e e e v w oW

"‘»_‘-“B-iO'M. Co oo ‘ ! '
ae oo A T %
: ) . s . 0 .. ‘L Lt ) C i ) } K :
o o k { i ")_'j : - ' s ' .
) i ;‘ ' 1 I
- ;?‘ . g . .. | o -
i P , : e AT :
. . - "] .:\. ) ]
N R
SR )J_‘ \‘ A
\ ; - K ' . o }
\ i i : L, I . '
0 . i ! _..' R . e
i . C . . § S ;
P T ‘ C L i
0 I “._ B 5_:. e - !i!’ fs
' , T T T T PO PO ! o T
T e T B T A -
- | ”"n’_‘v‘ 1 1B ; REN LS L -\_
——————  ———————




.+ DE40790038 -
G

R '.'Hm‘n'mumasﬁ; |

. e .
s b
i '1; o !
T A i '
J ERE
s f o !
! j"‘.] ,; ’...'
. 1. .
:4) 3 .:}:; : .

7 16. lnltinl suup Prmdum

]

’ "

R e :  With th cnvemurnnvnd hmrduusvnlugesm
o ‘.;;J«' S Yo' . exposed, Seryicing Ihuuld be parfermed by qualified
L At o pmonnelwhnknnwthehmrdslhvu!vad '

Repar Pracedure (Page 2. of 23) (ERRATA) SN

Vs .
" HPPARYT NUMBER HP PART NUMBER
1250-0837 12501133

. Mode] B407A

leurn 7»2A. "I‘"t‘nnnector Ammbly

WAHNING o

KN ,i.
S i [

' ‘ a .f KA R anove 8407A top and bottom covm. le 84071\ on it.s side #nd loosun the two ntra!ght slot mtlng reu!ning
R '. : mcm (acomlble frnm bottom) ucnring the conmlor nssembly mtlng, nmi r.ving the mttng out fm Figure 7-2B)

Hara Ve
J S

E

iy 47 AMPLVERNIER .., .
R puqsrvsnnmn ST

SR g ':MODE o
(*! . ‘:':= ;:"‘_ ;. AMPL DB’DIV L
e T ,_pHAssnmmv .
‘!‘.:k‘! : DEGREES» - ’i P
IR BW(RH:) ., v.’ >

r v v v . w -
" w v v v

DISPLAY RBFERBNOE o
: " REF CHAN LEVEL ADJ. ;

v v o v v -

v, 'r Set Bth'TAconlmlsurollown: o
mspm? nnmnencs oAL .

R ‘?&. }j"-’sot B412A controli l’ollows: N

- - v v v

»

v w % v v ow

- v - v w w O

». v v e x . w

'. 10 dB/division slide switch set at +60 dB

v T v vy w o

L DUAL ,:' st

W OLpositlon * v

]

’ b' Cannnct thuquipmmtnuhown in’ Filure g, | L

1 B ’ S
4
i

tap of slldn..

’y Slep 1, Move 1048 and 1dB Dinplay Reference wltrhes to

" Stap 2, Set thismb wheels o Zero appears at top of msmy

REFERENCE windows as in Figure 7.28,

|

"1 dB/divislon slide switch tbebwean 0 43 nﬁd v 4B

<y battom pasition

, Midiange R ‘
v Midrange ‘ g

o

'

v+ 10 .

v 800r100

v ln+posltiou . :
y Sekfor™o” . .

-
Lot




? :

.y
'

r

i

OBSOT0038.

“Eo0 . DISPLAY REFERENGE.
| 1dB/DIV SLIDE SWITGH

‘ ; - 10dB/DIV SLIDE SWITCH

- SCREWS AND
"FRONT PANEL
- SWINDS OUT

1 A

DISPLAY REFERENCE -

: 57‘;" ‘;~='|‘.' . _' .
*. LOOSEN TWO

i REFE 'eracff i
CEHAN L

. Repalr Procedure (Page 3 of 23) (ERRaTA) ' . |

‘ ‘ b '
DISPLAY REFERENCE
/CAL THUMD WHEELS

o f

,~“‘7i
B ,

~ LOOSEN TWO.
SCAEWS AND
CONVERTERS

SWING QUT

véRNER .




— o
. 4
. : :‘\
\ 5:. R
s LA
ol
— A
O
-,
ik w
.‘:;l i :;. .
R l".‘._:“L\'
R f‘f_"‘
e ;
i

- i
e,
—

‘.; Yoo
._»}
AR
P
:.4 '-‘
|!4-. .
!3

SR S
Lo Y
vy :

St

- U’@@ towm

.:.3} . N
AR o e ;L"G; !‘m.cnm
L ocn\mmvoumﬁn - |[ E ] :
o0 T B 4 T — oo b

o s : | e

'/ BYM SWEEP WID‘I‘H VERNIER

‘_- SWEEPMODE ., . ., , a‘:
]

' 50AN WIDTH' :

'TBOAN 'MIME PER. DIVIBION )

-:i'

LOG REF PBVEL VERNIER

‘.03'407.959331.5!;"5_4 L v - - - -
B Repalr Procedure (Page # of 23) (ERRATA)
o Tad ‘ b

'
!

nmci;{nscnmua o
" OR SHBIMAER (,,m,

I

RTWORK MNALYZER -
" PLUGHN DISPLAY
Nl’ MOTA tHP BAZA, MDA

U VFY CARLE

=3 L SPUITIER

. S
Leogd C0g 0o

SPECTRUM ANALYZER
| "o ——

s [

L -‘ ‘
‘: e Y

: SntBBUIAufollow;; D

OUTPUT LBVEL b
OU’I‘PU’P LEVEL VBRNIER '
BWEB R
RANGE L P )
FREQUENOY [ N T
- BYMGWEEPWIDTH .,

v v v ® v =

" ORYSTALGAL , ., , ',
TBIGILINEIFREE lWItCh o

“SWEEP MODE Pounuomeur
1 RHZ MOD BW[TUH b

- v v v .w v v W w g v

]
»
L3
’
»
»
L3
]
v
4
]
4

* v T R v v w w ow w w w
.- * % w ¥ w w w v v v w

S w ey e w w v w wwv v ow = -

sn BBBﬂA[B!SMB spoctmm Annlym s tollowu i

/ TUNING. s*m,mzsn
~\BANDWIDTH,! , ",

v -

vy v v -

INPUT ATTEN UM‘ION
" BABE LINE CLIPPER ,

¥

s
e v v w

LOGREFLEVEL ', ., , &

* v v v v v v w.
LR . T

- v
e v wow e v v e

v v ® v v v v v
v v v v v -

oo " - Figurs 7}20,:“}'?epa{rl’roc§dum Test Selup

Adjust for -4 dnm on dB scale ot muur,
SYM .

A1 =01 MHz
full counur clockwlu i

:I\'Iill:h to LINE’

- v v w w.v v v v wow w
W ¥ v v v W w W w ow w

: ON poailion (up)

300 kHz '
20 MHz and PER»DIV[BION (ud Knoh cmm)
Full counter ctockwiu R

1,0 milisecond | -
I_lOdBorOdB

LR A
- ¥ v v w.w w.

Mode) 8497

3

.I
f




0840790038

¥ ] I‘
.{ | Tk ]'
. AG BOTTOM VIEW o
420 Vi |
POWER
SUPPLY
TEST POINT v
]
'rssmmr L
3
o
x
)
:;‘ :. - l9
e EI_‘il .'.1:. 1




', DB4OT9003B L
g

i

. e : 1 ‘ . . . i , ) . L o ‘

ny !'. _ o ‘!; : . A co

o ‘ - o S Model BAOTA L0 0
- 1 . S

‘ _ P

e

.

;':ﬁv' AD),
ARG

i

SR
10 TESTOUTAUTS_

.:“‘

i

1 i p,
resy DAANEL

H
G

7 ANPLITUDE:

S0, Repalr Procedure (Page 6 of 23) (ERRATA)

TOPVIEW: |
REARPANEL T S
PHASE LOCK T

v Al ‘Az )  OGILLATOR Vi A2
iy ufnf.r'm}wu}- ALY REFERENGE CHANNEL * [BLK) AV) e

[
H

iy :
N :
oot .
_).-wlgu -n\»i‘w!' ¥ ‘
L. ¥
P R
T 2190 .
) I I -
A " - 1

Contt
et

DRREL R W h o8 -
S : +
| Sy ;
R .
! :"‘ f -, . .. : ‘L- : ! iy ! D !
e - FRONTPANEL . ' o

1 Flgure 728 pawsupﬁrwm;a..,:p._,e»;;;a;u_.m.;r;ir.p..;.,u,,-,, G

LI . ' .
LN SRR S L ' ”

.,.f.




B
oL

Repalr Pro r:cdun- (Puge '7]’-&03) (ERRATA)

b

© UB407.90038

v i‘ ,
P .
i
A8 BOTTOM yip_w
FRONT :
| il
: |
i
i
s “Ql‘l‘lll .
.7 (1Y) i
'lh
: X
14§ N !I
- " L1l ‘J [l":- : ‘
t
- +, Pl’:l M -
e e
-"u mal - "y Qur
R s *
ML K -
* '-rl'
Fi ¥t W
’.
5 uuum.r/ |
v
r‘n\ f\ /
b'km;ﬁ’ﬁf" ¥ ] |
S 4 h
T 5' .
" R
: B | -
Py
, ‘.2_.lt W



] v

]

I

N Repulr Procedure (Page 8 of 33} (ERRATA) _

b 0
. Lo
. : i Tt [ . [ :
o P : : . ) 1
N je“ . . . v ) ; i

Loosongood’ O Mol BAOTA

G AGBOTTOM VIEW
e ~ FRONT - :
gL LT FILELE: -

‘§ iy . R
e : 1
s ' .
. . : N -

'

N - > !
[ S . iy |
N . Y ’
; ' l‘i .
E‘_'i : jl ' '!
S g B NOTE
.::7 ' : ‘ TR . , :A “EAO'NB UF N ' T ) 1:!
","{" : . ' \_)"lml' v-‘ VDB TO ~18 VDB

SR N (| . DR A B INDICATES THEBJOTA .
. pe _1;’:. . : Al HLY 7. IBPHABELOUKED, '

v "‘ R - ) . ’ . i .
v .: -z" "'3 ’ - ‘ " N vl c:nn ‘ a"Mw“m"R ;

— ey Ay
0y sny ..
\ ' A
. 'y
e N
LEIANLY HUY.

B P R Ty
[ YL

L]

- N
AL M
[

."l_‘ﬂ.':pﬁ . - ;u 0 ‘l:'lfn ry - ‘, y
1y \
Q@

N LT e T e ‘II"J
R0, TeforPRASELOCK 0 e

i



0840790038

Repalr l’mcmlurv (Page 9 afJJ) (L'RRA T.rl)
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7-17. |ll|lll| 'rum o andurn '

'Mll. The B‘IG'M power ;upplln should ulwnyl Iw cheaked barorn lmulamlmntlnu prncndum are performed; 'l‘!w

‘o \._«’_~_; : rmdun fol' lumlnu ol the B-IO'U\ lu ] follown .
SR ’_ R .]_. R NOTE . s . :
, An nut-or falemncn vollm rnndm; of mon than 20,0 ualr: cah B
* LT mumlanofphnulaah, : B o =
Pounrs::pply S S . o ) |

‘', Copmecta nmm Yoit Meur lo e "+" 20y ;upply oh the boltnln of lhn AG Maskor Bosrd of llw BANTA
(nurknd +20V), {8ew Figure 7:2D), Tun on lhe powar to the BAOTA, The +20V aupply should be +20V + 0,01V, §f this
< sipply 18 out nnpucmcullnn, adjust ALTRY (see Figure T>2E) Now connect the DYM Lo Uhe =20 volt supply, Jt should
“yepd ~20voits & 0,01 volls, Bf 3t |5 out of Lojeyance, ld]ull. ALTRIS (ser Figure T2E), JF the + or — 20Vde pawer ipply
15 10w, tless than 15%) tum off the powar, Conneel nhmmmr firet Lo the $20Y su dpply bast point and ground, then to
b =20Visupply test polnk and groind (m Flgure 1:2F), The reslstance to ground of the +20V supply should be -
aunnnpnn ahd the =20V sipply ground shuuld be ~800£1220087, 3¢ there Js a shiort Lo ground on one of the sups
Pilu. prlnud a!rnuit hnnrﬂn imay be lelld fwllll lhn Instrament b3 olt) unul the bomi with the nhnrl Is Jocaled,

;v ol L oAUTION: .
A ;;' e Tumn"liupnmnolhnBAWA,WhInllmntlhu+nr-—10vull . | |
R wppvt mlnurﬂnnnrnmov;nn ;'r'unn a
PRI dlsrlnv BmAl,wpm umwlrn or inserting homns, oy mumnvinn :
' e 4|rs'rwn|uninnlhu T Itpnwlr Imun.mnpolcnnmturplmmw
- | S NUTE | l e LTy o -

e T tmubluhaof the !rutrumemwﬂh ndcmf[vt pnwnrmpply. df:» :
i cohnech the RED shd VIOLET £20 Vde poler supply. tires, (fh!?
L are fwisted together) from the AG Master Board, (See Figure 7:2F - , !
R - . " forlocation of RED and WOLE"’powmu}:pb wires,) Thisdlss . ST
CEN o eonnecls the powcruupply from the mtofﬂu baardﬁn lhn !mtrumam.

L Olmk uu pnwur uupnly ﬂEplu by eonnecting ah AO Voltmmr to lh! RBD nnd VIOLB'I‘ wlm rrom the t:lDV :
= mpplln. 'The ripple nhould b Jans than n mv nm, : i |

"“{ “”rarphn" Lﬂc’f ‘ ':' . ‘! Lo . ‘: ! ;‘A } '_ .1. : : '.':‘_‘I

i c. Mo dmnnim It llw BJO'M |I phm lmi d. pcrform thn fnllowlnu prnc-dum mhhncl the B clunml or the -
= uopc tn the JF Referance (F-REF) output on the rear pans) of the 8407A 5’ shawn In Figure 3:2, The Referance JF
-~ aignal level should be 1,0 yolts & 0,2 yolls peakito-peak, sine ways, The Refersnce Chinne) Level Adjust (REF Ol -
~" i LEVEL ADJ) ‘ater should be at the top of the "OPERATE" range, Connect the digita) voltmeter Lo l;:ln G (right next
e the blue Jumpet on e boltom of the AG Master Board, marked PLO TUN), see Figure 720, 'The laya) should
e botmnn ~$ and =18 vojls de, } alk the ;bow cnndll&om are mlt. the 840 A Is phm loclwd, :
i

';"‘7-18. MD]LTrnubllmunﬁnnProcndun S LT )

<120, Problems with the B4DTA ean be locmd b ltformlnu Blap a )t the B-IO'M doas not hm lnck ot tformln su b
g lt lt phm locks. Bu lenph ’MB :tap d md pmmph 7»23 to?dmrmlm lr thu p407A cu';z bc mudc'to ;?D:m lm:lt.I ‘, P

o




“--on»iomooan . S o N Mode)BdoTA
' 1

R m,mfr !’mcer!urcrl’age )0 qus) (L‘RRATA) o
oo ‘b‘lpp i, l’hm-baph Lanp Nol Loched , : ' . |

Alfthmplam loak Joo dtm notlonk. parrorm llm rullnwlnut : o : .
© -3 Allow the B4NTA to warm up for B0 minutes, - - )
Lo 2. 3¢ e dpatrament st doosn't plinse lock parform Tests *AM, V'I‘O PLO & LO Mlxnll Lests {pnrwruph T+21) ol Lo
C o Taals "B" Reference Olmmel piunul lﬁvql n'em (pmnrnphn 7»!10 md ™), ,

o .-Step b, PhauvLoah Luopl.bn}u u\, ket T f _ R
] If llw llm'look Ioo‘w Ionks o »vi the fﬁllbo‘ilnﬂ o
' By exercising the RIS Pb)w REFERENGE 10 B3 and 1 43 an div!slon plide uwuclm nnd by denrmlnu U AMI’L
DBIDIV pansl ity conter the nm Hiudde trace on the 84124, The amplitude trace should appear on the GRT at
P 04 dI3 £2 4125 rend st ui LAY REFERENGE window), 3t it Is slightly out of toleranee {shout 2 41 above or
BRI lulow bolerance) pertoim b utinn Y, MIBCELLANEOUS NON-TR AGEABLE PROBLEMB (paragraph T2Dp),
TR lf it Is wel) nutol’upe parform Test "', Ruforance Channel Slgna) Lmln (paragraph 7+27), ahd Test M0, Tusl
BN Channn) Bignal Javels h‘nmnmplz T28),"
Q. Jthithe PRABE YERNIER ktob cenlored, the phase (race shokld oppear at the conler of the BA12A & ahout 20 der
*yreos and sliou}d vary withier slde of xero (centey of B412A GIVT) nt lonst 18 degrees, I this s Blightly oubolioleranen
S {me B degreas) parfo/m task D", MIBCELLANEOUS NONTRACEABLE PROBLEMS (parsgra Jah (TLNISAE
ST greally olbabloleranes, perfumi test """, Reference Channe} Blnnll mnls (pargraph 7»27) and Lest YO, Test
NI “Channel Signal Levels (pmlnrh 7+28), )
ey 3. If both traces appear after performing Bleps bl and [N the prohlem in llw u-so'm wil pmbnbly bw cnvmd n t
o T et ph Mlmlllmous Non<Traceabile Problems (pmmph MB) .

o "A"Tmmmwu A%ELOMlXEB,AMPLD,:ndMnALB) - T

R 7»22 ’I‘hu ”A” bebts e be par!ormud with the 8407A phm Jockud oF unlncknd.
ih . " rﬂr lhl! ”A” lllll, Bet BGOLA as rﬂ‘IOW" o : -
R ‘BWBP...»...‘.-.J',FULL ‘ o o
| _':‘_I” .__.‘_-' ,:13 sy RANOEth O T T T T S S SRS I#IIUMliz o | " ' _ .=
oo n.l._ 10 Vonm mmcd Osalllator (VTO}, -~ A
R Dereriptiont Measure the Voltage 'rumd Osclllmr nmpllﬂor nulpqt Jeve) al connstor mnrkcd (V'I‘O our). it
S phodld e+ 5 dBm #3dB, -
Cs o Procedurer Set the sprotium nnllym Praquency Imnb for 200 MH: o the canter frequency Mz window, Conpect
i1 WBNG cable to'the RF INPUT of the spectium analyzar and the other end to the *T" copneclor, (See Figs
. ure 12A for construction of a #T",) Disconnwet the yiolet cable from the male SMO connector marked VTOIN
“an the AB muster board, Connact the spectrum analyrer to the violel cable femule MG coppuctor (see Figure T:21),
- Jewil) show a swept stignal (see Figure ’MI? »The amplitude Jevel st 200 MHz shou)d be +5 dBim & 8 dB, The amplls
S tudo Jove) ot the uwnpnlgnnl should no ‘ fall off mon than 3 d3 aver b horizantal divisions (or 100 MH:).
)L L Y t
by Ald Phase Lock Ocllator (PLO}
e qucﬁaﬁnngk !:ilﬁnun the phm lock onclltulor ot.tput ulnnnl lml at com;mtor marked (PLO OUT) It nhnu!d he
oA =10dBmi 8
b Procerduret Bt liw upnnlnlm lnllyuer thumny knob ror 200 Mliz. Dlnconnuct the blue cnble from the male SMG
17 connector marked PLO IN on the AG mastar hoard, Connect b spectrum analyzar to the blue eable female SMO
ol eoneetor Which was remoyed from PLO IN (see Figure 7520), Mesure the single fréguancy output of the Phase 1
4.7 Lock Oselilator (PLO), see’ Figure 12K, 1t shon)d be =153 dBm 8 dB, (To adjust the smpliwde leve) of this S
b el Share'fs & shar value peslstor ALARAT with value limits of 51152 to Lk, As the resistance of Aumv Is ¥
L Incmud the PLO powlril dummd. (Bu l‘lsun 7'14 fur locullnn ot Aldll'l'l.) ' | ) ‘

7-23. lf the B407A will nnt phm»!ock. do lhi follnwinik . | o
(N ]ucénmut blun cable Lo male BMC canmutor mnkad PLO IN (se0 Fiuun 7»2.!)
b ‘Coninect the amm yallmelar to Pin 6 (rl;ht nexs o the blue ]umpcr»wlu on, the botlomof the AG astay bonrd,
: mnrlund PLO TUN) (m l-‘l;un ’r.na) Mnk- e thm ls p dc mmh vnlhn umhlng num =4 to —1B volts de,
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./ prevania you from doing this, remove the A14 Phase Lock Osclllator koard from the instrument, Jecauise the shig
4 sed In L7 I3 slotted on both ends, the sluy can now be broken loose fiom the bottom of L7 coll form,

}
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< When adjusting L7, start the slug at the top of the kof) and burn [t dowpwards Lo phase-lock the Instrument, Mthe
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NOTE

I the B407A Is being waed [n extrame environmentol
L lemparatires ahove or below the normal range of 90° -
o T 10 80"k 182" 10 16°0), ellow ot Jearl one hour warm» : o
o e - Hp fn the extrame environment in which the nstramant ‘

I o = Wl be used before performing paragroph 723, step d,

: _’Ropé!r ﬁ&):ﬂrluré (Page M of -?3) fERRA TA)

" Modgsna v
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]

& Toanmure that the PLO board s Jocked on le corvet frequency, sxtand the cable Jongth to ie tast ehihne) direch
Yy Input 4 to B Inches longer than the able to the reference chahnel dimet Input (use cable 13652:60004), Sat the

:5_::;-.-1 0 "BGOXA'BWEED to FULL, the phase trace should fall off drastieally (sse Figure 7:2L » 10 he phase Lyace shifts upward
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Vi -+ {see Fiire T52M), the PLO I3 Jocked o the wrang fraguency, (To correat, repent §
e ;mgﬁm of glue (such aa "'Q" Nope), while.atill watching the PLO TUN voltage,
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U DA Repalr Pmcedure (Pagc Id of 23) ():RRATA)
7.;';- 4 7»24. MBanal Owillntur»Mixur(Lo)

i)ml‘ll‘tion: Mmun- the Jocal osclliator output signal evel at connnetor mnrknd (LO '0uTTO ALC); u should be' ~35 dBm .
3 dBp I 3\' L ! i 1
[ Pmcudum Set lhu npeuttum nnnlyznr [‘REQUBNOY knob ror 278 kHz on OENTEB FREQUBNGY MHz wlndow and
o * thé LOG REF LEVEL to + 10 dB, Disconnect the yellow cable going from LO OUT Lo ALG to LO IN from the male
3t BMO copneetor marked LO QUT TO ALG on the bottom of the A8 master board, Connect the spectrum anlayzerto |,
o "the male EMO connector marked LO OUT TO ALC on the AG board {see Figure 7.2N), The output should be a swept
F ]- . nlm! sweeping from the 278 kHz maln signal, The output at 278 kHz shonld be ~36 dBm + 3 dB end should not fall
' below.-m dBm over § horzontal dlvislons (or 100 MHz (see Figure 7:2P), _ _
] . - _ K .

o 7-25. A13 Autnmnuc Leye) Bumml Ampliﬁnf (AI.B AMP) - v R B
v rl Dmripliont *Meuure the uUtomatle leyel control outpul nlgnul at conpector mnrked (LO TO CONV), it should be 0 dbm | ,

:~‘_C tadnp ""“.\‘ ff 7 : ‘ . i
. i
L b h'ocadum Dlnmnnect lhe ynllow cable golng frnm LOTO GONV to the A4 'I‘nnt converter board from the mnle SMG

<" connector marked LO (YEL). Set the FREQUENCY knob on the spectrum analyzer for 278 KHz, Connect the spectrum
unulym to Lhe yellow cable female SMO connector that was disconnected (see Figure 7-2%), The spectrum nunlyzer should

- show aswept display ns shown In Figure 7:2R, The cutput level at 278 kHz should be 0 dBm = 3 dB nd should not fal)
~“mope than 3 dB over 5 horizontal divisions (100 MHz), Repest the above procedure for yellow cable to the AD reference .
convart-r bonrd. 'I‘he ontput ot thc ALO AMP board can be ndjmhd hy A13R27 on the top of the 8407}\ (m Figure 7-2E),

v
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\ P A F:;un ,.m’ Lobaloltcf-lilnr'or'swnhl;'. S S
728 1‘Il" TutWhen ﬂu 8407A th-Lock l.oop it Unlocked (Itlhe 8407Ais thlocknd,go {o pmmph 797 nnd o -
ﬂ“"wﬂ parsgraph.7.26), L T e b

’i‘hn "B" Test niven in pmmph 7-27 rust be pcrformcd dlfrmntly. when the 8407A is not phm locked. Flnt set the
BBOIA BWBBP to Bymetdul (SYM) and the E‘REQUENOY to2 MH:. T i )
On the B407A ut bolh the 10 dB and 1 dB DIBPLAY REFBRENOB didor nwitches for 7810 (the top of lhe DISPLAY REF:. |
;.. ERENCE window), and the reference channel level adjust (RE2CHAN LEVEL ADJ) at the hottom, Disconnect the BNG.:

E ublc lncludlng the "T” eonnector frorn u'e spectrum nnnlym -hd conncct it to the A channel of the oscllloscopo. -

5';;-fl'etrorm the mmunmenu in pnnxnph 727 "B" ‘Pest (REFERENOB CHANNEL BiGNAL LEVELS}, ignoring the noh ,
e tiohs conumlng phne. 'I‘he nmplltude lmls wlll be nhout the same, but when viewing these waveforms, theerlll nppelr -

| I“' . . . E :
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S 0840790038 'f-i}rf* } S B | Mode} B407A "1
SR U ' o o =Rr§p}§!}'}’mce§iltrg()5::ge 18 :qf,?J)‘{.J!E‘RR)ITA!)j T _: |'; |
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SR e o
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Ty 1 e

S 8kHE K . |

L CENTER
FREQUENDY'

" Flgure 208, Auomatlc Lew] Control Amph Output .+
1' 44‘1 ) ’ Lo l_: '? !f ‘ _'l ) L I _:5 o : :

"t na  blur, The smplitude lovel of thse signals ¥ varyIng 5o fast that b catines thts Wuiring effect and It may be difcoit to
17 tyigger the scope (0 adjust the scope TRIGGERING to obiain the hest waveform on the display of lhe scops), The maxi» :
Lo s s amplitide Jeve) of these Nuctuating waveforms Is the melun) signal Iays) of Lt stage, The stage which axhibllenyery ¢
ST fow signal lniylil or none at all 1s the stage that Is eausing the phase-Jack loap to unlock, ' S SRR
R T L R o pu T
S0t 120 "B Test (Refarunce Channel Signel hevals) - -
‘ .'.ng“r‘ R P PO SRR i Ty G ) .

o .‘, 'nun':fmncechunmlpanvcrtarboardahnllﬂnl e

o S . _

S S e " el R A N o 1 J : : |
_:-5_‘41 7 Descriptiont- Measure refemiice channe} convertar board pignal leval between the GRAY\VIOLET cable from A3

0 e and the BMO cophector marked IF (GRA/VIO) on the atuminum converter casting (300 mV 2 50 mV p-p sine-
P m\_r‘u_:}ﬁbdtmn&ﬂﬂ degress out of phaie), - oo .

S Procedure: oSet BGOLA SWEEP Lo Symatrical (SYM) and the FREQUENGY to 2 MHz, On the 8407A set both
v the 30 dB and 1 4D DISPLAY REFERENGE slider switches for zayo (the top of the DISPLAY REFERENCE
A8 000 window), and the refarence channel Jeyal ndjust (REF GHAN LEVEL ADJ) at the bottom, Disconnect the BNG
R ‘!' cable Including the "T* copnector from the spectrum analyzer and connect Ik to the A channel of the ascllloseope, *
© " Bat the olelllostope to trigger on the B chinel (which is the Retersnce Ghannel IF) and display the A Channel -
" (thw algnal belng mmundg. To do this on the HP 160A scope with 1802A/1620A Plug:ins, set the DISPLAY
2t witeh to ALT B, The oscllloscope will memaln set this way for the remalnder of the "B Tests (Referance
i channel Slgnal Lavels), Insert the T connector between the GRAY)VIOLET cable from A3 at the pear of the
Con T referenes channel converter board casting and the male SMC connector marked IF (GRA/VIO) on the cont
Coniaos 0y yarber casting, The output level should be 300 mV & B0 mV peakita-peak slnewave and 180 degrees 230 degrees
S “-")’] - oub-olphase with Reference Channgl IF, If the conyertar board output Is bad, be sure Lo check the A13 ALC
C7 . amplifier output to the Raference Channel Converter Board A3 (see paragraph T:2R). | - S

DU b Retines AGOamplile imallevel:

Ui e Deciplions Measure refarshce AGC amphifier gna 'sve betwoen the Gray-Bluc cable from AlLund the SMG
AT connecior murked mPU_T (BLUE) 'gn the top of the A2AL PHABE VERNIER un}{:W p-p sinewave in phase); -

1

o r Pr'ocndiinftl-'!’;emov.t the Lo screws on the top Fall on the front of the B407A and ek the 7 it pane) lWiu['dIOWIII‘ L

i Tyl (see Figure 7:2B), Insert the .“'_l’_'v.éonnector (see Figure 7.2A)'bempn the GRAY-BLUE c_rfhlq from A3) Reference ' ‘
: v . DL .' |.) o :. '.: : oL o . iIf”.. 2 ‘J ) ‘ ! , . :“ . s . ’.
--i ;“ ) i N f:' - .‘ : \. i L : ‘ : ! .--‘_‘ .’ . -
SRRy TR | A B
v o . ;.1 : ! o | T - i ; !
y } ‘..'n‘.-" ' = i .:_r_i ! : l Ef!i-'. : " ] e i
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l \:‘!-ly' (R

pvpah‘ I’raccdure (!’age l 9 uf 23) (L‘RRA 7:-!) B

%‘\Uhunnnl AGO Ampllnar lmd uu mnla*shlc mnnlnlor murknd INPS TBLUE) nn uw AJM th Vemler,
' \'I‘ln Hgnnl lovel should b BV & 0 8V pp nlnuwm and k10 denml In phm wml the nur..unm Ulumnul IR
e K a Lo L

..‘ . ) .
Lo X : l

Ly T “NGTE o e
A 'lflhc nulpu!of thc All Rufmncu Aocdmpﬂﬂer 1% very how or o present. - S
P aboll cheek the output ab the A8 Test AGC Amplifier (e pam;mph 728), , _ '
s A the Tast AGC Amplifier level is a)) righi, the problam s In the Referance ‘l v
'+ Choine) AGC Amplifiar, If the signal ot the Test AGC Amplifier is also body .
the Iroubh Isprabably the AGGFEEDBAOK boanf(AJO). o T

08407»90038

T S th Varnlcrowput Law l y . R L
R : Dmﬁpllom Mmunﬂu th V"mlnr Output Lml (Wm!ﬂmwmln phun), ‘1 o

R i l’muduhu lnmt e "’I‘" connntnr batween the GRAY.GREEN uhle from A12 lufennm (g Bandpm Fllur and )
"5 the male MO conneclor marked OUTPU'I‘ {GRN) from A2A1 l’hw Vma ox, The output lml shott,. be BV 20, 2\' )
o PP nlnowm and 230 Hegraen in phm with Iu!mnct Ch-nn-l IF, . , o
Pt mfmnce annmu: Bendpass Filter Outpits tAra oy Fum; m: oo \, |
T l
Dmrlpuont Mmun the IF lurmnm Output nflhl Al12 Bmdpm Fllbu- anrd (L3 pop sinewave In phm).

e ]

S , Proudum Conmct the “T" copneclor to lhe mnle BMO Bmdpm Filter Connector A12J4 (No Markings) on tlu top.
' of the B4OTA (see Figire 7:2E), The nutput ulmuld I» 13 anu 20 2V pp nlnawm nnd . ao denms In phm with

lhc normnce Ohlnnol IF. .

lnmt the . connector batwean the ORAY»BLUE cable m:m rear pmol ot tlm B401A nnd uw A12 REF IF Bmdpm
R “Fiiter male BMC conngétor A22J3 marked BLU on top of the -A12 board cover, The output Iml should slso be
. J..:! & O.QV P s!newm und In phm % 30 degms with tho lwmhcc Channel IF, .

L ~; i TR Lo ’ -t

AN }wfmncc C!wnmmandpm rm-. lautpub (Aln BPF qur) Tm 2‘ . A .
R Dmﬂpuom Mensure uu Ihtmnu Uhmn-l Bllnn! to lhe 3412)\ (2*7\' p p aln-wm In phm).
. ST
N Pmccdum Inurt lht Wi bntmn the GRAY»VIOLET uble rrr;m .m uud to r:onruct the dlsplny plug-lm to the
f.0177 "BAOTA and the muale SMO connector A12J2 marked Y10 on h‘p Ui st A1 banrd cover, The nulput lave} .
.~ should be 2,7V 2 0,2V p-p sinewave md in phm & :lo dmm » th the Reference Channe] IF,

Mmun this same sigm! is above but thn time mnn-ct the "T" connecto? bz t.ho male SMC connnctor mlrked BLK on
top of the A12 hoard -;om. The nutput Iml should be 2.7V 3 O,W pp ulnewm lnd in phase & 30 demu with thu Refer.

1

L , lnco Ohlnnel lF. N
. - . Y o -_ S ' |‘ ‘ :{ -,—!I“: | | '
7_28. Tuu ”c" Tm ch.nml s;nm l.mls . O I AR : " :
L De:ct:pl'l]ont) Mmum Test Chlnml Convemr Bond M Blgnll hwls (2 5V 07V p p ;imw.y, 180 d!:ms‘&*ﬂﬂ dem o8
.o ou 1] p Ase), . ) . ‘

BREETIL S e

w00 Procedure: St 8601A SWEBP to Bymetﬂal tSYM} and the FREQUENOY to 2 MHz. On tho B407A set both the 10 dB and
0 0wt 71 dB'DISPLAY REFERENGE slider switches. for zero (the top of the DISFLAY REFERENCE window), and ihe réfmnu
G 0 channe) leve) adjust (REF OHAN LEVEL ADJ) at the hottom, Disconnect the BNG cable Including the "I connector -
L0 v from the spectrum analyzer and connect It Lo the A chinne) of the oscilloscope, Set the oscllloscope to triggeron the B .
ST channel (referehce channel IF) and display the A channel (the signal being messured). To do this on an HP 180A scape, .
.+ -.» .- and 1802A/1820A plug-ins, set the: LIBPLAY swltch to AL’l‘ B. The mllioscope wlll ramnln nt up this my for, the umain
‘darot lhe'ruwhmunl Slgnal Lml'l‘utn, L e oy
- Insert Lhe i conueclnr which is now connncted to lho A Chnnnal ol’ the scope botwgen tha GRAY RBD cable nnd the '
to L male BMC connector marked [F (GRA/RED), This connector Is located at the rear of the A4 Test Channel Converter Boan
10 canting, 'The signal Jevel should be 2,5V 7V p-p sinowive and 180 degrees 330 degrees out of phase with 'he Reremnca
i - Channel IF, I the converter bonrd nutput Is bnd bp lun to check the ALG Ampliner output to Hie telt con\mrter board -
e (mpmmphnb) ER R




'\,"i} '. "‘.i" "‘ l “ P - B R l ‘» . . B . Lo o . - i i{ ;1;(\ - ..1‘- | . . J_:]‘- ':’»‘ | -'}‘. oy
__10“07190933,? e - .-M!‘, Lo el BoTA /
i T e Repalr Pmc.edure (Pagc,?o q/?.?) {BRRATA) ( S
SR ,'m:Aaa,\mmm.roumumm R g SRS L
Lo = -,!' ’*1 !.' i ; , ; ,; e it : : . .;i,
sl D:a:;‘rlptl)om Mmuro thn Au 'l‘ut Aoo Ampl!nnr nntput Iwnl (450 mv £ 50 mv p»p ulnnwnvn 180 dmm nut , 9 }
l ) B ..‘;‘ _“0 phase), - ¢ - ‘ ) ) v ‘ J“_le .y
PRI M RS R

| o Pmuduu; lnwrt the ”T"coﬁmctor buwunthnGRAY cab!n (louud on llu bauom of uw B407M.nnd thi' SRt

| o j‘ S '-‘i'_. male EMO copneclor mirked OUTPUT TO IF ATTEN on'the. AG muatar bosrd, Mensure the signal Jevel, It I‘.,: N o

CERE S N lhould he 450 EEOmVip P! nlmwm and 120 dmm % 00 dam’m out otphm wilh the Taferance hamnel J¥, < 1! """ !
. B ; : L E ! .‘4.-!.'!.;!".':‘ A
& Lo, j-;lF;gttanuutorOutpumwl ..';,.;_'.' B B | | L ;ﬁ‘,;

2" Description; Messure tho IF Altentator Output love) or A, (LBY pop & 0,8 Valta In plam), |

. SR pmmdum lumnvn thn two seraws on the Lop-front nil of the B407A (see Figure 7:2D) and Jet the fropt plncl swin g
e Jopen, Insert Lhe YTV connector between the GRAY.ORANGE cable from A7 IF Attenustor Board and the male SM
Co R conetor marked INPUTIORN on the A2AL (1 dB Attepuator and Yemier), The waveform thut nppears should Jook -
A0 1ike that in Figure 7,28, with puk»lo puk nmpmudn of 7.5 vnlu 0,8 volts and be in phase & 30 dogrees with the
' RN mtmm Channe) IF,* L _
N i 'l

d. Ampiliude Vemler Ouiplt \ | ,
Demipu:mr Mmun the Ampllmde Vemler Output an-l from A2A2 (4 sv pp ln phm) i

BN Pmmduret Wlth Lhe rmnt panel of lhn BiD?A sl down, nsert thu wh connccuon between the GRAY»YELLOW
e IR uhle from A9 (Test IF BPF Board) and the male SMC conpector marked QUTPUT/ (YEL), The way orm displayed
’ - on the scope should jook like Flgun 72T, with & puk to-puk nmplimde of 4.3 volts £ 0, 4 vnlh In phm & 80 denm !
v with the Referonce Channl IF, .-~ |+ A Vot

mw}mnmlﬂandpwﬂucroutpnh !'q - ;i TN {» _ ." o g |

v Dm&lpuom Meunn the 'l‘utChnnml Bandpm l‘llur Outpub (2V ppln phm), ol o P

" Procedurer On the top of the B4OTA, insert the **T* cohhertor hetween the GRAY-RED cable from J1 dleplay- o
 plug-ln connector.and the male BMC connector marked (RED) on. top of the AD TEST 1if BPF Board cover (see |

" Figure; 7-2E), Measure this signal Jevel on the scope (which |s the IF 'I'ut Outpul) It lhollld bc 20,2V pnk-to-

i pnk lnd ln phm t 30 dmm with Lhe Refmnu chlnncl ll’. L

1

On lho lop nt thn 84071\, lnutt th' ”T" eonncctor betvmn the GRAY-YBLLOW uble rrom J7on un Rear Pane)
- of the B407A and the male SMC connector, marked (YEL) on Lop of the AB Board cover (see Figure 7:2E), This
" slgnal Is nlso the [F Test (same as the BAOTA rearpa- , HNO) autpht, lnd should ulm be 2V £ 0,2V pap nig
i phm 3 .'30 demu with the Ral’mnu Ohmml IF. B R N \ _
Lo b e N i

‘7.6 VOLTS £0,8 VOLTS |
[PEAK-TO-PEAK o
INPHASEWITH ' - S
THELF, nerensncs - -

E T N Voe T TRy oyt S N t - 2 [ I




0 Model BOTA N o ~ GB40790038

o Rl Procedure (Page 20 of 2 (ERRAT

. R . L i | ._ I . r- ", i i

A VDLTB MM VOLTS
PEARTOPEAR

'IN FHASEWIT
THE IF REFERENGE

RN ‘ H,qure?»:!?} Ampﬂluda chfcrOutputWauafarm Cot s
'I‘atchunhclthsmdl: AR I k

0
i

.';,‘Dnu‘vipl\ont Mmure lhu'l‘utchm:;el I’hm Blanuiut Ao u.w PP ln phm), - -; _ = o

o .'_-Pmccdum Insert the P connnctnrh-twun the ORAY-ORANOB eable from J11 yoar pml dlapl 9 plul in con»
nector and the male. BMC copnector maxked (ORN) on top of'the AS TTEST IF BPE Board Com. The nutput
' "lc\ml ahnuld he -I.2 volu 00 volu p p und ln phm t 30 depm w)lh the Referonce cumnm II‘,. f

ey " Mmun lhis :Iaml Iml again by insemng the “'I‘” lnto the nonncclor rnulm! WHT from he top nt A'). 'I‘lw lllnll

o Iayel lhouId nlm bed,2V £0, .'W PP and In pltm 30 da;ms wllh tho narmnu Chninrl lF, e ,
7 ;9 Tests D" Mludllmnm NoATracasbie Probloms _ ; Uy e PR S L o )
By perfa, ming. the followlng tests, subtle pmblums with tlu 3407:\ cnn be domtld lnd dlunoud. o .

R u'nw equipment lhollld be yat up ax shown In the “Initial Bntup” ucuon nmlu bqinnln; of thls Repllr l’roctdun munn

. {see paragraph 7518}, (There Is no need for the spectrum analyzer for “D" Tests,} ‘Also, be siive the preliminary Lests have
‘; "5 heen completed, that ls, the gower supply has been checked, the Phase I.otk Loop I8 locked (see parsgraph 7-18), snd the

i Amplllude and Phnse traces have been localed and are being dilplayed on the GRT of the B412A, (Bat the B412A PHABE

T - DEGIDIY switch to 1,0 and the AMPL DBID[V switch lo 0 25. Bet th BGOIA lo htgh blnd 1--110 MHz and I‘ULL '

BWBEP. o | | |

1

) . C L"I! ']

@ _ L At any polnt ln Lhe tesls (whoh thm jsa propar Input to uu 3&071\) hie Ampiltude 'l‘rm excunlon ahould
. not nxmd ope, dlvislon (0,26 dB) md the Phne 'l‘rm -xcuntnn Ihllll not mud five dlvislonn (or B. degrees),

b, Increas the nput to the BAOTA from ~10 dBen to 8 dBim by opirnllnl the OUTPUT LEVEL VERNIER knoh on
-~ the 8601A (tum knob until 2dB hu bun ‘added to the Inftial’ 4dlnx of the OUTI'UT LEVEL meter), The nmpii-

i E . tude brate shauld nok shift more than 0.4 dlvln[ons and the UNC AL smp Phnuld remaln off,

" Decrense the Input leve to the S407A rmm ~10 dBm to S0 ﬁhm, {5 10 4B steps ing the OUTPUT LEVEL |
. switch on the B601A, The amplitude trace ghould not shift snore than 1 division (0,25 dB) per 10 dB stap and the

- Phase Lock loop must remain Jocked, Using the OUTPUT LEVEL YERNIER, decrease the Input leve) ta the B4OTA -
. from —40 dBm to —45 dBm (subtract 8 dB from the OUTPUT LEVEL malex), Again, the amplitude trace nhnuld '
 not shift more than 1 u!dltloml dlvislo;: (0.25 dB) and the th Loek Loop must mmnln locked,
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OMORNEY e Moacla'!‘.’uf |

i S e R R:vmlr Pmcm!ure (Page 22 qf.?S) (ERRA T
U d ' Now on the B-lO'M, swlich the REF GHAN LEVEL ADY awitah 1o the tap posltion, the DISPLAY l’xl.r""‘:‘.NOIa
Voo e - 1O 4B plldu awite)to 20 d (w¥'seun on Wye DISPLAY REFERENOE window), und the 1 4B DIBPLAY REFERENC
et Wil wwibah batwamn 2 B wnd 6 db, Lascate the smpliude trace by exercising the 3 4% DISPLAY REFERENCE swildh

- and the AMPL VERNIER knoly so that the ampiitude troe i dispiayed on the ORT of the B413A, Alxo exerolse
- un PHABE VDBNIBn knol ko the Phasa brace AppaRm o) the IH!:M when the BBOM oulput 4 deerensed,

lx‘ ) o : : N
\ L ey '_I’vrfnrm uhpu,h,nndunl thin tast with the BSOLA "BIGH" and "LOW’? bands {wih Dhe BWEEP switch In the
LT 110 MBE ponltion, then Iy We 0,031 MHz pm!tlnn), Nntn uut the I‘hnu Lonk Loop must remaln luuk-d dur'
Pho o !ng lha "lilnh” nhd W Low" bnnd mu. o

ST B 8 ; i

: e f» s Gglm nqulpmnnt ullmlﬂ ﬂvm lNl'I‘lMo BET-UP (ns shown In pmunph 'mu) ] rnlluwn

| IA o ) " |" . \j'l - . . ) =1 !_“,!‘ .
5 - '.;-*-OU'I‘I'IJ'P LBVEL Bwllnh& VBRNIEII b Mluultnr-ao dm Inpulloﬂw B4OTA (setting of =20 dim

f e R -~ oh OUTPUT LEVEL switeh'shd — dBm mdlnnon OU'I‘I’UT
T T o : _ LEVEL meter) "
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/T L

;"MODB 0o T b b o AMPL ‘

_-j_".w;_sAMPL bBlDIV S 'I‘nthn 10 pmulon (ornbunqulnd)“
"; BozA o | | .
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'nu foliowinn mts ehnk tho 8407A rrnnt pml mwilch Al, uu IF Atumutor Board M and tlu rnlmd cunmcuom. ' ," '5
' VEy '
i ') _ Bqt the BW!A DISPI.AY REFBRENOB 10 OB slide lwltch for 0 dB nnd adjult the AMPL VBRNIBR nnd DIBPDA? REF:, -
IR * BRENCE 1 dB sllde switch so that the smplitude trace on the B412A s on the top ine of the B412A's GR', Now switch -
Lo "!; - the DISPLAY. REFERENGB 10 dB switch to B0.dB {ho tom poallion); On the B412A ndjust the AMYL OAL (LOW :
o LEVEL) wcrew so that the nmpilludo lnu ls on thc bol m line of the B‘IM’I GRY, Then nut the DIBI'LAY L
o REFERENOBloO.K- 0 Ly S Con
i - |,";, : i'. Ewulu thn 840711'3 DlSPbAY RL‘FERENCB 10 dB nwitch In lmuu lhnt lhn trace slalfu 1 dlvhtnn ptr 10 dB step,
R P '
N B«t the 84071\’; DIBPLAY REFERBNUB 10 dB lWllch al 40 dB on ltu DIBI’LM' RbFERBNOE wlndnw. Bwiteh the
S B4JZA' AMPL'DB/DIV Lo 2,6, Exerclse the DISPMY REFBRBNUB 1 dB nwnch nnd ansure thet the nmplltude
SR lnm ahlm 0.4 dlvwon pcr 1dB ntep.

}m ‘ . : ) -t !

S Nolu pnd Cross. Talk ’I‘l-t. L ' | |
T Bwitch the B412A’s AMPL DBIDIV wWitch to 10 then nput mp g lbove , e N .
., Switch the B601As SWEEP switch to FULL wnd OUTPUT LBVBL wwilch to 0 dBm (or -10 dBm Input to the B4OTA), -
_ ", Bwitch the B40TA’s REF CH LEVEL ADJ switch to the botlom position,
.- ‘Now remove the RF.input Lo the TEST CHANNEL of the 8407A, The ampliude tnca nhould (at my poim on thc
TR ot o trm) bc at lmt 6,7 dlletom bnlow ﬂu top Iim nn lhe 84121\ CRT (or -07 dBm) :
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K Rv[mlr I’mcmmrc (I’ug:' 23 of .?.9) (ERRATA)
SOMJ'I‘IONB TO I‘IIOIILLMB I‘OUND DURING PHE "R" 'I‘EB‘J‘B ARE GIVEN I!LLOW. G

:amanw&A"
. Xl; w
i:i_j- ' ltll;}u Ilulmnmu wlll nul pmellnn nt ur u;m um. ulnul A-Inb'l (from 2, n'nm to L1} th!s mey sojye llw
+ ol lelm , L g !
SO b 'ln mm m, tlunulh ', lf uu tmm do nol L (or track), It in probably Ue lnntelud ek of Dual ’l‘runalulon :
. leQ-i and QB and ABQ'I nd Q5), Finl bry Interchanging the dual trsnsistors on the Test AGC AB hourd and
. ~the REF ACD Ml hoard, Begauss this st of mutehed Dual 'Pranslatons ere malched at the factory and mimbbe
. ordered, 1t s advised ABQS and ABQG and A11Q5 and A11Q6 be closely looked sl and replaced o see If this wil} *
© 0 cure your bracking problem, befors urdering a matahed set of Dual Translstors (pait number 0B407:80004), 3F
Cr o during staps 'Y, e and "d% the Phase Lock Loop unlocks, the problem h probubly the Phase Lock Osclllater |
vt o (PLO Al-!). After chacking paragraphs 1,22, sbep b and 7,26, steps » hrotigh © of this Rupalr Procedure ‘
% {lo enwiire the PLO board I prapery sdjusted), tie PLO hoard shobld probably be replaced as it would pmhnhly ,
~he mory pmucul [ n)'der a PLO lmni (1P Part Number 0B408-60107) than ln Altempt to pepalell, o

on-&ov‘»anqaa

| 3 e, lrdumm mps "b" and "c" {the "lllﬂll" hmd lnull), the’ umplltudu trace cxuunlnn I um»or-tolamm tby n faw
- tanths of a divislon); adjust ABL2 andjor ML’.’» I the Phiase Trm Exzurion l: ouboholersnce (by nbout a divi»
o _nlon), nd]uut ABLL undlnr Mbl. .

b

Tt during stap, ”c" {Low Bund 'l‘uu). Uu phase or nmpl!tude or phm lrm exeurion ll nul of apee, try ndjuating
+ ALIR2T, (Re-chwck paragraph 7,25 Lo ensure the nutomatic |evel coptrol ntnpllnlr A13 15 abl)) within tolerance,) -
C U Ney bry nxchmslng l!u mim (1051411) on lhe Tul Oonvnrur honrd (M) nnd the oive on thn normnne Cop» -
mm honh! (M) L _ v . Lo
o the lbovt ud]mlmunu (c and d) wlll n9t mmpnnuu for lln trace c;cunlnn md it s dahrmlnmi that the lmuhln :
~ls W' Teat nnd/or Refarance Converter board(s), It Js advised that bath boards be replaced, ' {Boards are ayvallable op :
L e B Exchange Pmlnm, Part Numbsey 08407:60101,) "This Is ndvised becaise A3Q1, ABQR, ARQY, ABQE, Aﬂhm, :
S ABQAL and AAQL, A4QR, A4QS, A48, A4Q10, A4Q11, and hoth 105141% are al) factory selected for ldlmlmmt
i il e axcurslon lnd targe numbirs of il the nbm are generally required Lo select from, However, Tests PAY
.+, (Y70, PLO, LO MIXER AND ALC AMF), Test "BY {Refergnce Channel Signal Luvel) and Tests "G" ('rut Ohnnml
‘ .Blannl Lmls) ;hnuld be unmlly p-rfnmud bcron deurmlnlna the conyertar hosrds are !ud, - .

. Fnr Nolu lnd me‘l‘nlk be lun to eheck the powar lupply ﬂpplu. AlTUL ANDIOII Al’lU! n(un calise Powsr Bupp\y
. Nolse, (Paragraph '7-18, Powsr Supply, test s, b, and c), than caretully perform Teils YA (VTO, PLO, LO MIXER,
'ALG), Tust "B" {(Raference Ohlnml Slgnal Dmh) md 'l‘ut "0" (Tut Uhnnml Stgnal Levels), wluhlng the sigml
~* and waveforms closaly, - .

The lmplltudc trnce conmin; can bu ud]tuud by ulmttnx mr Vnhu mlllnn Alllm (11 1K to mnxn) nndlor ‘
a {\BMD (m.mm to 21.5}{0) RN _ ‘ f
h _. 3#. . 'I‘he phm tuct untnrlng can bn |djusled by ] ntnr \ulu: u!ecwd caplcllor on mh of lhe Bmdpm Filler hnnrds ! .
L emd ), | | :
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o NOTES _

J, - SKEFIGURE 1°2 FOR MEASUREMENT conpITions |
AND YEST SETUP YO OBTAIN WAVIFORMS AtD - -]

*VOLYAGES SHOWN, Ne
2, IF AN OVERVOLTAGE OF mncnccunsar .
;i EITHER THE 20 OR *20DC OUTPUT, THE POWER |

L SUPPLY WILL JURN OFF wrnoxmm Fine
| OUTPUN), 70 CLEAR THE CONDITION, TURN
© - POWEROFF AND 575 MIRT AND ATRISTO
g ;.\owuanot. APPLY POWER AND ADJUST FOR -
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P/O Figure 7-35, Poter Supply A17ond Diode Board A5 Schematis Disgram (CHANGE 3)
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ot Figure 7-35A, Power Supply Partial Sehemattc Diogram (CHANGE 7)
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