Ne 35059 operanng + Sexuice,

GENERAL INFORMATION

gt INTRODUCTION

i-—2. This Operating and Bervice Manuval tontains infermation reguired
1o install, uperate, test, adjust, and service the Hewlett--Packard
Model B3540FR RF Pleg-~In. Figure i-—4 shows the Model 835401

=% This manuval is divided into eight major sections which provide
the fellewing information:

a. SECTION I, GENERAL INFORMATION, includes a brief description of the
instrument, safety considerations, specifications, supplemental
characteristics, instrument identification, eptiens available,
accessories available, and a list of recommended test equipment.

b. SECTION IT, INSTALLATION, provides information for initial
inspection, preparation for wse, rack mounting, sterage, and
shipment.

c. SECTION L1, OPERATION, explains the frequency resolution
characteristics of the RF Plug-—In in OH and swept frequenoy modes.
Operating instryctiens include FM switch parameter settings, and
crystal and power meter leveling instructions. & description of

front and rear panel features and Plug--In error codes is alse
given. ‘

d. SBECTION IV, PERFORMANCE TESTS, presents procedures required to
verify that performance of the RF Plug--In is in accordance with
published specificatiens.

. HECTION U, ADJUSTHENTS, presents precedures required to properly
adjust and align the Hodel 83%40B RF Plug--In after repair.

£ BECTION VI, REPLACEABLE PARTS, provides information required to
order all parts and assemblies.

g. SECTION vIL, MaNUAL BACKDATING CHANGES, provides backdating
information required to make this manval compatible with earlier
shipment configurations.

h.  SECTION VITI, SERVICE, provides an overall instrument bleck diagram
with troubleshoeoting and repair proecedures. Each assembly within
the instrument is ceoversd oh o separate Service Shest which
contains a circyit description, schematic diagram, cComponent
location diagram, and treubleshooting information to aid in the
proper maintenance of the instrument.
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-4 SBypplied with this manuval is an Operating Information
Supplement. This is simply a coepy of the first three sectiong of the
manual, which sheuld be kept with the instrument for use by the
instrument operataor.

{=-%_ Op the front cover of this manuasl ig a Microfiche part number,
This number may be vsed 1o order -~ by i%--centimetre {4~ by
Heminehy microfilm transparencies of the manval. Each microfiche
containe wp to 68 phoeto duplicates of the manval pages. The microfiche
package alse includes the latest Manyal Changes sheet as well as ali
pertinent Service Notes.

f-~4. Refer any guestions regarding this manval, the Manval Changes
sheet, or the instrument to the nearest HP Sales/Bervice Gffice. Always
identify the instrument by model number, complete name, and coemplete
serial number in all correspondence. Refer to the inside rear cover of
this manval Tor a worldwide listing of HP Sales/Service Offices.

L7, BPECIFICATIONG

1-—-8. Listed in Table t~—1 are the specifications for the Model G3540R
RF Plug--In. These specifications are the performance standards, or
1imits, against which the instrument may be tested. Table i--2 lists
the RF Plug-—In supplemental performance characteristics, Bupplemental
performance characteristics are not specifications but are typical
characteristics included as additional information for the user.

L% SAFETY CONSIDERATIONS

j--46 . This product has been manufactured and tested in accurdance
with international safety standards. Befoere operation, this product and
related dorumentation must be reviewed for familiarization with safety
markings and instructions. & complete listing of Safetry Considerations
precedes Section I of this manual.

t--44 . INSTRUMENTS COVERED BY MANUAL

{~-42 . Attached to the rear panel of the instrument is a serial nuwmber
plate. A typical serial number plate is shown in Figure 2. The
serial number is in twe parts. The first four digits foellowed by a
letter comprise the serial number prefix. The last five digits fFornm the
seguential suffix that is wnique to each instryment, The content of
this manuval applies directly te instruments having the serial nuember
prefix listed on the title page of this manuval under SERIAL NUMBERS |



SERTAL NUMBER
s o —

PREFIX SUFFIX
oA et

SER 1B39A 00285
() opPT {01 O

’ [ﬁ HEWLEIT »PACKARD |
A7 L MADE SRUSA ;

Figure 1-2. Typical Serial Number Plate

=43, An instrument manufactured after the printing of this manuval
may have & serial prefix that is not listed on the title page. An
unlisted werial prefix indicates that the instrument iy different from
thoge documented in this manuval. In this case, the manual for the
instrument is supplied with a Manual Changes supplement that contains
inforrmation which docunments the differences.

g--i4. In addition to change informatien, the Manval Changes
supplenent may contain information for correcting errors in the manval.
To keep this manual as current as possible, Hewlett--Packard recommends
that you periodically request the latest Manual Changes supplement. The
sopplement for this manval is keyed to the manual’s print date and part
number, both of which appear on the title page. Complimentary copies of
the Manuval Changes supplement are available on request from
Hewlett-—Packard.

i--1% . Feor information concerning a serial number prefix that is not
listed on the title pags or in the Manval Changes supplement, centact

your neasrest Hewlett——Packard Sales/Service Office.

i--i6.. DESCRIPTION
i--47. The Model B35R2%H is an RF Plug--In which has been designed for
yse with the Model 83504 Sweep Oscillator. The Model B3IBASE covers the
freguency range of 0.04 to 8.4 GHz in two baends. A YIO Oscillator is
vsed as the tunable RF frequency source for both bands. The upper band
{Band 1) frequency range, 2.0 to 8.4 GHz, is obtained by amplifying the
direct YIG Oscillater output. This cutput is then filtered by a YIG
Tuned Filter in the YIG Oscillator housing, to redoce harmonics and
unwanted spuriocus signals. The lower band (Band 0> uses a fixed 3.8 GHz
sscillator which is mixed with the YIG Oscillater to generate a 0.04 to
2.1 GHz RF cutput. Internal RF switches select the proper band te be
puiput and are avitomatically switched when the freguency range belng
swept requires that both bands be utilized.

i--48. Model B83S25E front panel funciional contrels, pushbuttons, and



the Rotary Pulse Generatoer (RPG)Y, are monitorsd by the Model B3%0A via
the RF Plug~—In interface circuits. The Model 83504 generates a tuning
voltage ramp accerding to the mode of operation (EW, START/BTOP,
CF/ADF) . This voltage ramp is scaled and offset in the Model B350& to
provide a voltage ramp which ls propoertional to the YiG Dscillater
frequency in the Moedel 83%25H. The Model B3LH25E tuning circuits accogpt
the tening ramp veltage output by the Model 83504 and convert it to a
current which drives the YIG ODscillator tuning ceil.

§-~1%9. The Model 835258 offers a maximum leveled R¥ output power of
47 dBEm in the 0.04 to 2.0 GHz band, and +180 dBm in the 2.0 to 8. 4 GHz
frequency band. Internal (INT), External (EXT), and Power Meter (MTR)
leveling are available as selected by the front panel pushbuttons. A
front panel EXT/MTR ALC input connectoer and gain control (CALY are
provided to use with an external leveling loop. A front panel LED
indicates when the RF ocutput becomes unleveled. The RF output level is
controlled by the Model B83IS2%ER RPG, the Model 83504 data entry coentrols
(keypad and step keys), or through HP--IR (Hewlett Packard Interface
Buys) control via the Model 8350A. HP——IB is Hewleit Packard’s hardware,
software, documentation, and support for IEEE--488 and TEC~-~62%,
worldwide standards for interfacing instruments.

i--20. Internal crystal referenced frequency markers are avalilable in
the 0.04 to 2.0 GHz band 1o provide Z--axis intensity markers from the
Model 83504 rear panel POZ Z BLANK ENC cutput or 1 dBF awmplitude marker
dips en the RF oautput. Harmenic markers of 10 and 56 MMz are available
up to 2 GHz and & MHz markers arg available ep to 1 GHz. A rear panel
BNC connegtor accepts an external marker reference frequency. Marker
operation is selected by the front panel controls or through HP --1H
contrel via the Model 835%04.

i-~24. # power sweep fungtion allows the RF cutput power To be swept
at least 1% dB during CW mode or swept frequency modes. Power sweep is
selectad by the frent panel POWER SWEEP pushbutton. 8lope compensation
control iw also available by selecting the SLOPE pushbutton and
rotating the Model B83525E RPG or manipulating the Model 83508 data
entry controls. The power sweep function and sloepe compensation hay
both be selected and modified throvgh HP--TR controel wia the Model
BELNA.

4-—22 . The RF sutput may be internally or externally amplitude
modulated, or externally frequency sodulated, The internal squarewave
modulation freguency is selectable by the Model B350A frent panel or
HP-—TIBE. Ap internal 83508 jumper selects either i kHz or 27.8 kiHz (for
pse with the Medel 875%% Swept Amplitude énalyzer). Rear panel BNG
connectors accept an external AM or FM frequency. FM coupling {direct
coupled or cross-—over) and sensitivity are selected by an internal
configuration switch in the Model 8352BE. Refer to Section 111,

flperation, of this manval for detailed information on the cenfiguration
switceh.
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{eeB% . A rear panel 1V/GHz signal cerresponds to the RF output
Freguency . This osuvtput valtage may by uvsed as a reference for pretuning
wxternal equipment in phase-—lecking applications. {(The Model

344 05B/844 1A Network Analyzer utilizes this output in such a
configurationl.

{-w@d ., The RF osutput may be turned off by the RF ONJOFF pushbutton, RE
power DN is indicated by the LED in the center of the pushbution,
Additionally, in CW mode, the CW FILTER, when selected, places a
capaciter agroess the YIG QOscillator tuning enil te Filter high
freguency noise which would appear at the RF output, all Front panel
Functions, with the exception of the FRER CAL and AL adjustments, may
be set or altered by computer contral via the HP--IK bus connection an
the Model B350H.

1--25%. OPTIONS

i-~26  UOptlien 002, 70 dB Atrtenvator

4--2%  Option 002 instruments contain a digitally controlled
attenvator just ahead of the RF eutput. Up to 70 dB of attenvation in
10 dB steps is avvematically selected as required to attenuvate the RF
putput power te the indicated level. The continvovsly variable power

tevel functien operates as in a standard instrument with the data entry
centrole.

428 Option 004, Rear Panel RE Ouiput

i—-—2%. QOption 004 instruments have the Type N RF QUTPUT connector and
the BNC EXT/MTR aLC input connectoer en the rear panel instead of the
front pansl.

§--30 . EQUIPMENT REQUIRED RUT NOT SUPPLIED

{~~34  To have & complete operating sweep oscillater unit, the Model
H35258 RE Plug-—In must be installed in & Model B350A Sweep Uscillater
mainframe. Refer te Section II, Installation, in this manuval for a
detsiled description of RF Plug~-In installation.

4--32 . EGUIPHENT aVAILABLE

{--3%  Seryice ACcesuories

i-=34 A Service Accessory Kit (HP Part Nusmber 08350--568020) is
available for servicing the Model B3ISESE RF Plug-—In and the Model
3504 Sweep Oscillater. HP Part Numbers for the individeal pieces of
the kit are provided in Table 4--3. The accessory kit includes:

~y  Tue 44--pin printed circuvit board extenders. Theze boards have
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keyed slots which allow them to be used in gach of the keyed PC
board receptacles in the Moedel B3525E, as well as in the Model
Bg350a .

~y An RF Plug-—In extender cable set that provides all elewcirical
connectiens when the RE Plug-——In is removed from the Suweep

flseillator. The RF Plug——In Interface connector (P2) and the Power
Sepply Interface connector (P1) are extended by separate cables.

~y  Une Hex Balldriver fuor Uﬁﬁ.iﬁ Model 83504 front panel repairs.

“u  One i6~-pin and one RO6-—pin I.0. Test Clip for probing integrated
circuits.

1-—-3% . A listing of service accessories available including saryvice
nables, wrenches, adapters, and extender boards is given in Table 4-—3.

(=36 Model S41i0B/84546 Network Analvzer

{~~%7  The Model BIS06 Sweep Oscillater, with the Model 835258 RF
Plug--In installed, is compatible with the WP Model 8410FB Network
Analyzer system. The cembination of the Model £14408 Network Analvzer,
the Model B84iiA Frequency Converter, and an appropriate display
Plug--in, forms a phasesmeter and & ratiometer for direct phase and
amplitude ratio measurement of RF voltages. These measurements can be
made on OW freguencies and sn swept freguencies from 130 Mz to 18 GHz.
The Model B3SOA/B3SRGE combination is capable of operation froem 118 MHz
to 8.4 GHz within this range. The Model B410EF has an Auvto-~-Frequency
range mode which gives i1 the capability of avtomatically trascking the
Mpdel 83504 Sweep Oscillater over otctave and multi-—octave freguency
hands . Tws intercennections to the Model B350~ are necsssary e ansure
that the Mogel B8440H will phase--lock proeperly. The Model 34408 Soyrce
Contral Cable (MP 08410--6041486) connects the Moadel BAL0E rear panel
SOURCE CONTROL connector to the Model 83508 rear panel PROGRAMMING
CONNECTOR . Additionally, the Model B3SESE RF Plug--In rear panel 1V/GHz
output connects to the Model BA410R rear panel FREWR REF INPUT. The Model
$4108 Source Control Cable connector pins and signals are illustrated
in the Model 83504 Sweep Oscillater Operating and Service Manuval.

{-—38  Model 875% Fregquengy Response Test Set

{=-%9  The Model 83%04 Sweep Oscillator with the Model BISESE RF
Plug~-in installed is compatible with the Model /R7%Y Freguency Response
Test Set for breadband swept scalar measvrements. The Model B3S0A
provides internal 27.8 kHz squarewave amplitude modulation of the RF
cutput, eliminating unnecessary cable coennections to the Model B7%% ar
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the use of an external modolator. The Model B3%0h can also produce
alternate sweeps through use of the ALT n function which works in
conjuction with the channel switching circuits in the Model 87550, This
parmits Channel 1 on the Model 879%C to respond enly to the Model 83504
current state and Channel 2 to respond to the alterpate state. & single
cable (HP Part NHumber 8120--34174) connects between the Model B350 rear
panel ALT SWP INTERFACE connector and the Model 87550 frent panel ALT
GWP INTERFACE connector.

i-—40 . Power Meters and Cryvstal Detectors

i~=41. The RF putput can be externally leveled using the HP Model 432
Power Meter or hegative polarity svitput crystal detextors. Refer to
Section III, Operation, of this manuval for detalled information on
leveling technigues that may be used with the Model B3S0A/RF Plug--In
combination.

The Model 4354 and A36A Power HMeters should npat
he used in Model BIS0A/HModel 83525R external
leveling systens,

i--42  RECOMMENDED TEST EQUIPMENT
i~~4% . Equipment reqguired for testing and adjusting the instrument is

listed in Table i~-4. Qther squipment may be substituvted if it meets or
excoeds the curitical specifications indicated in the table.




lem Deseription WP Part Nember
! Power Splitter HP 11667A
2 Adapter: Type N Male to SMA Female (2 required) 1250-1250
3 Delay Line: >1 meter (3 feet) in length, SMA male connectors 08503.20038
4 Adapter: BNC Female to Male SMA 1250-1200
s Mixer: Double Balanced
11012 GHz:
RHG Electronics Part No. DM 112 0960-0451
Ito 18 GHz:
RHG Electronics Part No. DM 1-18 None
RHG Electronics Laboratories, Inc.
Deer Park, WY 11729
6 Adapter: SMA Male to SMA Maie 1250-1159

Figure 1-3. Delay Line Discriminator




Table {1,

Instzlied in Hedel B3S0A {page i of &)

FREQUENCY1'11
Range:
Frequency Hands

Accuracy:
{25°C + 5°0)

LW Hode:

811 Hweep Hodes:
(Sweep time Y100 ns)

Frequency Markers:
{Sweep time }E00 ns)

Stabilite;
With 102 Line Voltage Lhange:

With 10 4B Powsr lLevel Change:

With 3:f Load SHR:

Residual FM, Peak:
{10 Hz 1o 10 kHr Bandwidth)

Specifications for Hedel 83S25R

6.05 vo B.4 GHz

301 te 2 GHy 2 to 0 4 GHz § 04 10 8.4 GH:z
45 MHz 172} +i2 HHz +52 HHz

+1% MHzi72) +20 iz +3% WHz

+15 MHz +3.5% +20 WHz +0.5%%
of sueep widthi’2taf sweep width

2% kHz 20 ki
+100 kHz +1 ¥Hz
£ kW2 250 kHz
{5 kHz (7 Wz

$25 HHr +3.%%
of sweep width
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Table §—1. Specifications for Medel 835258
Installed in Kodel S3506 {page 2 of &)

POKER BUTPUTI' i}

Mayinem Leveled Output Powerl/3i:  +10 dBn
(25°0 + %°0)

Yith Bptien 082: +10 dBa
Power Level dccuracyl’itl: 1.5 dB

tInternally Leveled)

Bith Dptisn 8821761 {#1.7 dB
{at § dB attenuator step)

Hinisum Settable Pouer -5 dHa
With Dptien 002: ~75 dbn

Attenyater Accuracy ¢+ 4B referenced from the 0 dB setting)

Attenyatsr Setting (dB)

102 3 4 % o 78

fittenvater Boceuracy 8.5 0.7 89 $.2 19 18 24

Pover Variatien:
(at specified Haximum Leveled Power or belowlk

insernally Leveled: +i 48

Externally Lovaledi’7h:

Negative Crystal Detectorl’4l: +3.1 4B

Pouer MeteriSi: +0.1 dB

$0prien 002: at O dB attenvation step anly
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Table i-—1. Specifications for Hodel 835258
Installed in Hodel 83504 (page 3 of &)

POWER DUTPUT (CONT'D

Freqeency Bands §.48 10 2 GH:z 2 10 8.4 Ghz

Resideal AM in £08 kHz Bandwidth 158 4B 350 48
{in 4B below carrier and
at specified Maxinom Leveled Fower):

Spurises Signals
{3t specified Haximum Leveled Power):

Harmonics {in 4% below carrier): 125 dE 4% dB
Nan-Harmonics (in dB below carrier): 138 dB 360 dB
Qutput SWR (internally leveled): (2.8 {1.6

Power Suesp!’%
Calibrated Rangel ‘81: 2i% 4B



Table i--4.  Specifications for Hodel B3SZ%E
Installed in Hedel 83504 (page 4 of &)

HODULATIONI "1

External AH:
Haximum Inputs J LY

Internal AH

Selectahle (by internal jusper in B3SBA) te 1 kHz or 27.8 kHz squarewave poduiation. The 27.8
kHy medulation allows operatien with HP Medel B7554/B/C Swept Amplitude Analyzer.

On/Bff Ratio: 330 4B belew specified Maximum Leveled Peower
Symuetry: §0/60
External TH

Hazinus Deviations for Hedelation Frequencies:

Crosg Over Ceppled Birect Dounled
DL 1o 100 Wz ' +75 HEz +12 HHz
108 Hr to 4 HBHz: +7 HHz +7 WHz
i HHz 1o 2 HHz: 15 HHz 15 Mtz
2 WHz to 40 HH2: +H B 1 Mt
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Table $~-4. Specificstions for Medel B3525HE
Installed in Medgl BISOA {page G of H)

CRYSTAL WARKER CAPARILITY

Internal Lrystal Harkers (+3 to +40 dBm power level and (il markers/sweep): Harasnic Markers of
10 HHz and SO MHz are available belew 2 GHz; i NHz harsonic markers are available below 1 GHz.
Markers are swtput as intensity spats through the POS I BLANK connecter on the 83504 or as
arplitude dips en the RF autpat.

External Marker Input: Generates asplitude or Z-axis marker when sueep fregquency gquals eiternal
input frequency.

Fregyency Range: 9.04 te 2.0 &Rz

Marker Indicator Light: LEP lights when ceincident with crystal or external mnarker for accurate
LW calibratioen.

GENERAL SPECIFICATIONS

Hinisunm Sweep Tine lover fyll band): 17 »s

Bandswitch Point: Internal bandswitch peint hetween 2.0 and 2.4 &Mz

oA AR ALA LR

RF_Qutput Connectar: Type N Female

i Unless otherwise noted, all specifications are at the RF QUTPUT conmector and at 89 ta SY°L.

7 @ccuracy when calibrated vsing internal crystal markers and FREG, CAL. adjustment.

3 For temperatures greater than 30° €, Maximum Levelad Dutput Fower typically degrades 9.4
d8/degree .

4 Excledes coupler and detector variation. Urystal detecter oevtpot should he batween -40 wV and
-200 aV at specified Marimus Leveled Power.

5 Use HP Medel 4328/B/C Power Heter. Sweep dwratien )50 secends.
5 Attenvator switch peints are every 10 dB starting at -5 dBw indicated power.

7 Discontinuity at bandswitch is typically (0.25 dB.

e

With Option 082, in Power Sweep or Slope functiens, power can exceed attenwator step by the
ansunt that the Poewer Sweep calibrated range exceeds 10 dB (e.g., if the calibrated range is 12

db, power can excped the attensater step by 2 dB}.
9 Pewer Sweep and Slepe compensatien total aust not exceed 15 dB.

it Incledes internally leveled pever variation.
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Table i-—7. Gypplesental Perfermance Characteristics for Hedel BJ3525E
Installed in Hodel 83504 (i of 4)

HOTE

Valves in this table are not specifications, but are typical charagieristics
included for wser infermation,

FREQUEKCY CHARACTERISTICS! 1
fccuraty
(3990 +5° 0}
Cd Mede typically:
§.0% 1o 2.0 GHz: +1.5 Bz

2.8 to 8.4 GH2: 3.5 HHz
Manusl Buesp:
§.84 ve 2.0 BHz: 10 HHzi'3)
2.6 15 8.4 BHz: 30 WH:z
411 Sueep Modes {suweep Time 16 ms to 180 ws): 425 WHz1'2d
Sweep Hede Linearityl’3l:
§.04 1o 2.8 GHz: 2 HWz
2.0 to B.4 BHz: &3 Mz
Stability
With Temperature: +200 kHz/° €
With Yise {in a ten minute period after ene hour warsup at the same freguency setting):
904 to 2.8 GHz: {45 &Mz

2.0 to 8.4 BHz: (450 kHz

1-14



Table --72. Supplemental Performence Characteristics for Hedel 8A525B

Installed in Hodel BJSBA {2 of 4)
QUTRUT CHARACTERISTICSI 4

Poser Qutput
Resolutien (displayed): 0.1 4B
Renote Programming {settabled: Typically +9.91 dB

Stability with Temperature (at specified Haximum Leveled Power): 0.02 dB/® €

Spgricus Signals {in 6B helow carrisr):

Frequency Bands .01 1o P8Hz % %o 8.4 GHz
Harwpnics:

at specified Maximum Leveled Power, typically: 130 d¥ ¥5i 4B

At power level of +7 dBs, typically: 135 4B 155 dE
Non Harmenics at specifiad 335 d8 26D 4B

Haximun Leveled Power, typically:

Impedance: 50 Dhws
Power Sweep:|’Sl
Acceracy (including Linearity): Typically +1.5 dB
Bessivtion {(dispiayed): §.% dB
Slope Compensation:|’5!
Lingarity: Typically (8.2 4B
Calibrated Range:1’41 Up to S dB/GHz; up te 15 dB for ?Gli SWREp range

fesolptien {displayed): &.% dB/GH:z

i-15



Tzble §—2. Supplemental Perfermance Cheracteristics for Hodel BISZGE
Installed in Hedel 835308 (3 of 4)

HORULATION CHARBCTERISTICS! {1

Exiernal #H:
Frequency Response:  Typically 160 bk
Input Impedance: Approximately 10k Dha
Range of Aaplitude {ontrol: Typlcally 45 dB
Seasitivity: Typically & 4B/

Pylse In

TTL compatible: Logic HIGH = RF ON
Logic LOW = RF OFF

#odelation for §.04 to 2.0 BHz Band
Squarewave Medslation up to 38 kW
Fulse Medulation for 2.0 to 8.4 GHz Band
Rise/Fall Time: Tepically 20 ns
Kininum Pulse Bidth:
Leveled: Typically 5 us
Unleveled (power level set to +19 dBw): Typically 106 as
External Fi:
Frequency Respanse (DU to 2.0 WHz): (&3 dB
Bengitivity (ewitch selectabled:
Fi Mode: Typically ~-26 HHz/Y
Phasalock Mede: Typically -4 HHz Y

Input Impedance: 2000 Dhes neminal
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Table 4—2. Gupplemental Pepferagnce Characteristics for #o
Instalied in Madel 8350A (4 of &)

CRYSTAL HMARKER (Operation with RF pewer set hetween +3 and +13 dBa, and {i0 markers per sweep)

fecuracy of Center Freguencies (at 252 0. 5 X {817-41

Typical Marker Midth Areund Center Fregeentcy:

i HHz HKarkers: 180 kHz
10 MHz Markers: $200 RHz
G0 MHz Markers: +308 kHz

External Harkers: +300 kHz

Tenperature Btability: Typically 42 X 101 -41/° L

EXTERNAL MARKER INFUT: ‘&0 Generates Asplitude or Z-—-axis marker when sweep freqguency equals
external input freguency.

‘requency Range: G§.01 1o 2.8 &Hz

GENERAL CHARACTERISTILS

Freguency Reference Qutput: 4 V/GHz +25 sV (over full sweep range) rear panel BNC ocutput

Beight: Net 4.5 kg {10 1b.), Shipping 7.7 kg (17 1b))

i lUnless otherwise noted, all characteristics are at the 8F OUTRUT connector and at 0% te %5° C.

? Accuracy when calibrated using internal crystal markers and FRER CAL ad justpent.
3 With respect to the SWEEP BUT veltage.

4 With Optien 002, in Power Sweep or Slope functions, power can exceed attenvatoer step by the amount
that the Power Swepp calibrated range exceads i) dB (e.g., if the calibrated range is 12 4B, power
ran sxceed the attenvatoer step by 2 d5),

5 Power Swesp and Slope rcompensatien must not exceed 15 dB.

& FExternal marker inpet power typically between -10 dBx and +10 dBm Cover lisited pawer ranged.
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fable {--%. Model BIG2SE Service Accessories Available

NAKE.  HP_PART MUMBER DESCRIPTION

44~pin printed circyit beard extender  DHISO-AD034X Extends printed circuit boards

RF Plug--In Extender Cables g83%0-60034% Extends 8F Plug--In Interface
: gonnector (F2)
§8350-60803%  Extends RF Plug--In Power
Supply Interface connector (P4}

Adjestment Tonl SHIN-0024 Fits miniature adjustment
slet en petentisseters
Wrenches 1855520097 /16" slatted box/open end
B710-0%46 15/64° epen end
Service Lables 81201578 418* coax with 588 (r)

conpecter on sach end
BIR2S-60849 £8® coax with GMB snap on (F)

and SHA {a)
Adapiers 12544777 Tyope B (£} to BHE {a)
1250-0882 Typa N {n) te BRL (m}
§250-1404 Type N (F) to SHA (F)
1250-145%8 CHA (F) to BHA ()
12540474 SHa {4) to GMB (W)
1250-8675 544 () o SHC (w2
1258-9069 SHE snap an {#) to
SHE anap on (&)
12501744 APL--3.5 (F) to Type B (W)
Hex Balldriver B740~~0523% fenpves front panel hold-—down

plate hey screws in B350

IT Test Ciip 1460--0734% i6~-pin IL tvest clip
1480--0979% 28--pin IC test ¢lip

%These iteas are included in a Service Acressories Kit HP Part No. BB3ISD--50020 (2 board extenders
are incleded in this kiv),
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Table 14. Recommended Test Fyuipment (1 0f 3)

Instrument Critical Specifications Becommended Maodel Hsa?
Sweep Oscillator No substituie HP 8350A PAT
Digital Voltmeter (DVM) Range: 30V to +50V HP3455A PAT
Accuracy: 2001
{aput Impedance: > 10M Ohms
Oseilloscope Dual Channel HP 1740A P.AT
Bandwidth: dc to 100 MHz
Vertical Sensitivity: <5 mV/Div
Horizontal Sweep Rate: 0.1 u §/Div
X vs, Y Display Mode
Frequency Counter Frequency Range: 0.01 to 8.4 GHz HP 53434 PA
Spectninn Analyzer Frequency Range: 0.01 to 18 GHz HP 85635A or T
Residual FM: <100 Hz HP 85664
Must have auxiliary [F putput when used with
the HP 8901 A Modulation Analyzer
Modulation Analvzer (May be used in addition to Spectrum Analyzer). | HP 8501A T
Frequency Range: Must cover auxiliary IF
Output frequency of Spectrum Anatyrer used.
Residual FM: <10 Hz
Swept Amplitude Analyzer Capable of Transmission and HP §755C PA
Reflection measurements.
Power Resohition: <0.25 dB/Div
Display Mainframe Compatible with HP 8755C Swept Amplitude HP 1827, TR PA
Analyzer and HP 8750A Storage-Nonnalizer
Detector Compatible with Swept Amplitude Anslyzer HP 11664A PA
Frequency Range: 0.61 1o 8.4 GHz
Power Range: 20 o +10dBm
Storage-Normalizer Compatible with Display Mainframe and HP 8750A PA
Swept Amplitude Analyzer
RF Marker Source CW Freguency: 1.2 GHz HP 8350A/83522A A
Output Power Level: 2»~10 dBm
Frequency Meter Frequency Accuracy: <0.17%
Calibration lncrements: <2 MHz
Frequency Range: (.96 to 4.0 Gz HP 536A P.A
4.0 to 84 GHz HP 537A P.A




Table 1-4. Recommended Test Equipment {2 of 3)

fnstrument

Lritical Specifications

Recommended Model

H
Use

Attenuator

Attenuator

Attenuator

Attenuator

Adjustable Short

Adapter

Adapter

Directional Coupler

Pirectional Coupler

RMS Voltmeter

Air Line Extension

{2 required)

Step Attenuator

Attenuafion: 3dB+0.5 dB
Frequency Range: 0.01 to 8.4 GHz
Maximum Input Power: 24720 ¢Bm
Type-N Connector

Attenuation: 6 dB £ 0.5 dB
Frequency Range: 0.01 to 8.4 GHz
Maximum Input Power: 2 +20 dBmn
Type-N Connector

Attenuation: 10+ 0.5 4B
Frequency Range: 0.01 to 8.4 GHz
Maximum Input Power: > +20 dBm
Type-N Connector

Attenuation: 20+ 054B
Frequency Range: 001 to 8.4 GHz
Maximumn Input Power: 22 +20 dBm
Type-N Connecior

Frequency Range: 1.8 1o 12.4 GHr
Fmnpedance: 50 £ 1.5 Onms

APC-7 to Type N(m)

APC-3.5() to Type N(m}

Frequency Range: 0.1 to 2.0 GHz
Nominal Coupling: 2 20 dB

Maximum Couphling Variation: <1 1 dB
Minimum Directivity: 2 32 dB

Frequency Range: 2 to 8.4 GHz
Mean Output Coupling: 22 20 dB
Cutput Coupling Varistion: < | dB
Minimum Directivity: = 26 dB

oB Range: ~20 to -70 dBm

{0 dBm = 1 mW into 600 Ohms)
Frequency Range: 10 Hz 10 10 Mz
Accuracy: 5% of full scale

Impedance: 50 Qhms
Frequency Range: dc to 8.4 GHz
Reflection Coefficient:
0018 + 0,001 (times the frequency in GHz)

Frequency Range: dc to 8.4 GHz
Encremental Attenuation:

0to 70 dBin 10 4B steps
Calibration Accuracy: < £0.1 dB at all steps

HP 8491B Option 003

HP 84918 Option 006

HP 84918 Option 010

HP 84918 Option 020

Maury Microwave®
19532

HP 11325A

HE 1250-1744

HP 778D

HP 779D

HP 3400A

HP 11567A

HP 8443 A Option 890

PA

1-20




Table 1-4. Reecommended Test Eguipment {3 of 3)

Instrument

Critical Specifications

Regommended Model

se!

Funetion Generator

Power Meter

Thermister Sensor
(Used with HP 432A)

Power Meter

Power Sensor
(Used with HP 4364)

Crystal Detector

Power Splitter

Band Pass Filters

DC Power Supply
50 Obm Termination

Delay Line Discriminator

Frequency Range: 0.1 Hz to 10 MHz
Sine wave and square wave output
Umtput Level: 10V p-p Into 530 Oluns
Output Level Flatness:

< * 3% from 10 Hz to 100 kHz

< £ 10% from 100 kHz to 10 MHz

Power Range: =20 to +10 dBm
(No substitute when used for external

power meter leveling).

Frequency Range: 0.01 t0 8.4 GHz
Maximum SWR: < 1.75

Power Range: 1 uW to 100 mW
Frequency Range: 0.01 to 8.4 GHz
Frequency Response: 001 to 8.4 GHz
Maximum Input Power: 100 mW
Frequency Range: 001 to 8.4 GHz
Gutput Port Tracking: < 0.25dB
Maximum Input Power: +20 dBm
Freguency Range: 4 to8 GHz

&to 8B GHz

B8tc 12.4 GHe
DC Output: G £0 6.5 Vde £ 0.05 Vde
Type N, 50 Ohms + 0.5 Ohms

Refer to Figure 13,

HP 33i2A

HP 432A

HP 84788

HP 436A

HP B481A

HP 4238

HE 11667 A

HP Part No. 0960-0402
HP Part No., 0960-0200
HP Part No. 0960-0403
HP 6213A

HP 905 A

PAT

PA

PA

P.A

P.A

PA

PA

o

P.A

! P = Performance Test; A = Adjustments; T = Troubleshooting
? Manry Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730
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SECTION 11
INSTaLLATION
Zme4. INTRODUCTION

2~-2., This sectien provides installatien instructions for the Medel
8352%8 RF Plug~~in. This section alse includes infermation abeut
initial inspection, and damage claims, preparation for use, and
packaging, storage, and shipment.

g3 INITIAL INSPECTION

2--4 Inspect the shipping container for damage. If the shipping
container or cushioning material is damaged, it should be kept until
the centents ef the shipnent have been checked for completeness and the
ingtrument has been checked mechanically and electrically. The tontents
of the shipment should be as shown in Figure i{--i. Procedures for
checking electrical performance are glven in Ssctien IV, Performance
Tests, in the Model 83504 Operating and Service Manual. Performance
Test limits are given in Section IV of this manval. IFf the instrument
combination does not pass the electrical Performance Tests, refer fto
Section V, Adjustments, of this manual. If, after the adjustments have
been made, the instrument combination still fails te meet
specifications, and & circuit malfuncrion 1s suspected, refer to
troubleshosting procedures in Section VIIY, Service, in this manval. If
the instrument deoes not pass the above electrical tests, if the
shipment centents are incomplete, or if there is mechanical damage onr
defect, notify the nearest Hewlett—~Packard office. If the shipping
container is damaged, or if the cushiening material shows signs of
stress, notify the carrier as well as the Heuwleti--Packard office. Keep
the shipping materials for carrier’s inspection. The HP office will
arrange for repair or replacement without waiting For claim settlement.

g--%  PREPARATION FOR USE

2-—H. Power Reguirements

P When the Model B3I52SE RF Plug——in is properly installed, it
obtains all powsr through the rear panel interface connegctor from the
Model B350A Sweep Oscillater.

e RF Piyg--in Doanfigquratioen Switch

29 The Model B3S2SE RF Plug--in has a configuration switch (A381)
ilocated on the A3 Digital Interface Board. This switch must be preset
prior te RF Plug——in operation in the Model 83T0A. The configuratien
awitch is an 8--gection multiple switch., Each of the separate switches

corresponds to a separate RF plug--in function swch as FM sensitvivity
selection, FM modulation input coupling selection {(direct coupled or



cross-~—over), RF power level at power on (minimum or maximum), and
Option 802 Step Attenvator cperation. Refer to Section III, Operation,

in this manual for a complete description of the configuratien switoh
and instructioens on how to set the switches.

2--40. Intercennections

2~-41 . There are Ttwo rear panel interconnectiens on the Model B3%2%RB
RF Plug——in to the Model B350A Sweep Oscillater. These are the RF
Plug-——in Interface connector (P2) and the Power Supply Interface
Connector (P1). & complete listing of ping and associated signals and
voltages for these connectors are listed on the Wiring List in Hectioen
YIII, Service, of this manual.

POWER SUPPLY PLUG-IN INTERFACE CONNECTOR P1

s AN INPUT
() A FM INPUT
/
w— | |® |
Y 80, byl " NC
FIOV 3 g 0 1§ e 210V RETURN
+20V RETURN SENSE 6l o2l +20V SENSE
~18V UNREG 5l o g :z +20V RETURN
10V SENSE ; o o hz ~16Y
M
£10V RETURN ————""""_" | g oml— —16V RETURN SENSE
—43V SENSE ——aa 1ip © 19_*hh“”“““‘--wﬂh“ —4BV
~48Y RETURN ———/—M @ ~48Y RETURN SENSE
e
w\\ . ‘
\ J p
\\ Alignment Pin
© VTUNE

{

Figure 2-1. Interface Signals on Connector Pl
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1. SSR4
GND DIG
+5VA
+15Y
~15Y
GND ANLG
SG Mo
PNON

L RFM
L ZMRQ
L CNTH
GND DI
L PIFLG
L PINML
+5VEB

1. 1/OSTB
GND DIG
L. IRD
GND DIG
L1A1Z
LIATS
LIA8

1 1AB
GND DIB
LIAZ

L iA1
GNDO DIG
107

{3

0

i

GND DIG

purSi o

I 4

|

PLUG-IN INTERFACE CO

i

e

|

-

NNECTOR PZ

VW

+5V UNREG
+5V UNREG

PIRPGLA

L BPRG
. RFBRO
{ BP2
/ LPHRO
/*SVB
/+5VB
Mfww““’“”’ﬂf:::smnzﬁe

- GKD DIG

HOE2

e GND BIG
PIROME
LiATT
L 1A9

—
§z;§

H
HEp)
100

GRD ANLG
GND ANLG

%z gg

Figure 2-2.  Interface Signals on Connecior P2




a-—4i2 . Mating Conneclorsg

Bewi3 . ALl of the externally mounted connectors on the Model B3%25E
are listed in Tabhle 2~—-1. Opposite esch connectoer 18 an industry
identification, the HP part sumber of & mating connector, and the part
number of an alternate source for the mating cennecter. Foer HP part
numbers of the externally mounted coennectors themselves, refer 1o
Section VI, Replaceasble Parts, of thig manval.

Table 2-1. Mating Connectors

B3525B Connector Mating Connector
Conanector Name industry Identification HP Part No. Alternate Source

J1 RF INFUT TYPE N (D 12560882 Specialty Connector
25-P117-2

F2 EXT/MTR ALC INPUT BNC (1 1250-0256 Specialty Connector
25.P118-1

J3EXT MKR BNC {f} 125060256 Specialty Connector
25-P118-1

34 1V/GHz BNC (f) 12500256 Specialty Connector
25-P118-1

J5 PULSE IN BNC(f} 1250-0256 Spectalty Connector
25-P118-1

2-~34.  QOperating Environment

2-=-1%. Temperature. The instrument may be operated in temperatures
from B"(C te +%5"(.

2-—3&6. Humidity. The instrument may be eperated in envirsnments with
humidity frem 5% to 80% relative at +2%"C 10 +40*0. However, the
instrument should also be protected from temperature extremes which
cavse condensation within the instrument.

e--47. 6flvitude. The instrument may be operated at altitudes up to
4972 meters {(approximately i%,080 feet).

2--418 .  Cooling. When the Model 83E25R RF Plug~-in is properl
installed in the Model B3S0A Sweep ﬁacillater? it ubtagnspaliyn¥ its




ceoling airflow by forced ventilation from the fan in the Moedel 83%04.
A diagram shoewing the various cooling airflow paths within the sweep
oscillater is given in Sectioen IX; Installation, of the Model 83504
Guweap Oscillater Operating and Bervice Manual. Insure that all airflow
pasunages in the Model 83%04 and the Model B3B2%E are clear before
installing the RF Plug-—in in the Sweep Dscilltor.

2--42., Inmstallation Instructions

2--20. To operate as a completely functional sweep oscillatoer, the
Modal B8352%R RF Plug-—in must be installed in a Hodel B3504 Sweep
Dacillater. To inetall the Model B352%R RF plug--in in the Model B3504
Sweep Oscillator:

a. Het the Moedel BISEA sainframe LINE switch te OFF.

bh. Remove all connectors and accessoeries from the frent and rear panel
connecters of the Model BISASE te prevent them from being dasmaged.

c. Pesitien the RF plug--in unit latching handle in the fully raised
pesition. The latching handle should spring easily inte the raised
poesition and be held by spring tension. '

. Iasure that the HModel 83904 RF plug-——in channel is clear, align the

RF plug--in in the channel and slide it carefully inte place
towards the rear of the channel. It should slide easily without
hinding.

]

The drawer latch handle slot will engage with the locking pin just
before the RF plug--in is fully seated in position.

#. Press the latch handle downward, while still pushing in on the RF
plog==~in, until the drawer latch is fully closed and the front
panel of the RF plug-—in is aligned with the sweep oscillavor front
panel .



g--2f. DIORAGE aND SHIPMENT

gee2d  Environment

2--2% . The instrument may be stored or shipped in environments within
the following limits:

Temperature C e e —4G%0C 1o #7570
Humidity . . . . 5% to 5% relative at 8" to
rAGTE

Altitude | Up to 15240 meters

(appraxiﬁa%eiy'gﬁ,ﬁﬂé %eé?}

PA--24 . The instrument should also be protected from temperature
grtresss which may cavse condensation in the instrusent.

2o Packaging

2~-26 . Original Packaging. Centainers and materials identical to those
ssed in factery peckaging are available through Hewlett--Packard
offices. A complete diagras and listing of packaging materials used for
the Model B3%2%R ig shown in Figure 2--1i. If the instrument is being
returned 1o Hewlett~~-Packard for servicing, attach a tag indicating the
type of service required, return address, model number, and full serial
number (located on rear panel serial plate), HMark the container FRAGILE
to assure careful handling. In any coerrespondence, refer to the

instrument by model number and Full serial number.

R--17  Other Packaging. The follewing general instrections should be
used for repachkaging with commercially aveilable packaging materials:

a. Wrap the instrument in heavy paper or plastic. I¥ shipping to a
Hewlett-~Packard Office or Service Center, attath a tag indicating
the type of service reguired, return address, model number, and
full serial number.

b, lUse a strong shipping gontainer.

¢. Use encugh shock--absorbing material around all sides of the
instrument to provide & firm cushion and to prevent movement inside
the container. Protect the controel panel with cardboard.

4. HBeal the shipping container securely.

B

Mark the shipping coentainer FRAGILE to assure carefol handling.

. In any corrsspondence, refer to the instrument by model number and
full serial number.



3
{TWO PLACES)

{TW0 PLACES!]
tem Quantity HP Part Number g Bescription
1 i 92113518 6 Cuter Carton
2 i 9211-3514 3 Inner Carton
3 2 9220-3409 6 Side Pads — Corrugated Cardboard
4 2 9220.3406 3 Foam Pads
i 92220352 6 Poly Bag — to cover instrument

Figure 2-3.  Packaging for Shipment Using Factory Packaging Materials
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GECTION 111

OPERATION
o d o INTRODUCTION
F--2. This sectien is divided into four major parts. Uperating

Characteristics explains the bandsuitching and frequency resoluotion
characteristics in continvous wave {CW) and swept modes. Front and Rear
Panel Features are shown with descriptions. {perating Instructioens
provide a front panel frequency calibration procedure, crystal detecter
and power meter leveling instructions, configuratioeon suwitch settings,
and a phase—-—locking procedure. Operator’s Maintrenance includes
information on the Plug-—In error codes, fuses, and service tags.

A-—-3 . OQPERATING CHARACTERISTICS

3-~4 ., Bandswitching and Resolution

F--%.  The following paragraphs describe the bandswitching and
frequency reselutien characteristics ef the 8352%B RF Plug--In.

F-—H.  The BISISH 10 Mz to 8.4 GHz RF putput is provided in twe bDands,
i MHz to 2.4 GHz and 2.8 GHz to 8.4 GHz. When a range of frequencies
Larger than a single band is swept, the swiitching between these bands
is done automatically. Careful selection of sweep frequencies may avoid
problems assoeciated with bandswitching such as harmonics, sweep time,
stability, or switching discontinvities. Figure 3-~-4 illustrates the
bandswitching peints in the sequential and single band sweep modes.

Ju . Two areas relating to frequency resolution must be considered:
these are input reselution and displayed resolution. Input resolutien
refers to the nusber of bits (8 bits = 244 points) in the digital 1o
analeg coenverter (RAL) used t0 generate the tuning veltage for a
particelar sode of operation. Table I~-1 cross-—references input
resplution with each DAC gsed. Displayed frequency resclution refers to
the number of digits shown on the 83%04A FREQUENCY displays.

FTable 3-1. input Resolution

Freguency Resslution
Yeltage
DAC Used Resolution Low Band High Band Full Sweep
.01 - 2.16Hz 2--84GHz 801 -84 GHz

CF 25 mv 0.530 MHz 1.63 MHz 2. 13 Milz
Vernier 40 uv 8.28 kHz 254 kHz 332 kHz
AF 1-}/8 of band 19my 2.12 MHz 6.5 MHz 8.52 MHz
4F 1/8 — 1/64 of band 1.25 mY 0.265 MHz 081 MHz 106 MHz
AF =1/64 of band (156 mV 33.2kHz 1016 kHz 1331 kiiz




G~ Figure 3--2 i a simplified block diagram of the fraguency
tuning circuits. The net tuning voltage results from the summation of
the three DAL ocutputs. MWith this BOL configuration the BTART/STUP sweep
mode 1s computed by the microprocessoer into a center fregeency and a
“DF sweep width. Therefore the operation of all swesps is set with a
venter freguency and sweep width., The center frequency is specified by
the center freguency (CF) DAC and the Vernier DAC, and the sweep width
is determined by the °“DF DAL,

3~-9 The CF DAC has 12 bits, hence 4096 points across either of the
Plug--In freguency bands (including overrange). The analog osutput
ranges from zero to ten volts, which is used to coarsely specify the
center freguency sutput of the Plug--In. These parameters give the CF
DAL a2 resolution of 0.024% {2.%9mV? ever the full band {including
overrange’.

3~-4ifi. Reselution of Lenter Fregquency is enhanced by a summed voltage
generated by an B--bit (2%& points) Vernier DAL, Vernier range is set
to +0.0%% of bandwidth {(including overrange). In multiband Plug--Ins,
total range of The vernier will vary with each band sweep. Vernier
resolution is deternined by dividing +0 0%% bhandwidth by 256 points
(128 points on either side of CF). The voltage range of the total 256
points on the Vernier DAL is equal 1o four points on the (2--bit CF Dal

(two points on elther side of CF). This increases OF resolution from
6.024% (2.5 1o §.00038Y (. 04m4), and improves the relative accuracy
of the CF by a similar facter.

NOYE

When the vernier is atjusted throvgh iils
zero-—point, the CF DAC is incremenited ar
decremented by the total value of the vernier
(2. peints on the CF DALY, At this time the
accyracy of the Center Freguency is again
enitirely dependent on the CF DAC, 0.005% of
bandwidih

3--11. The ~DF DAC has 10 bits (41024 points). The analog output from
this baC ranges Ffrom —5 te +5 volts to produce an even susep on either
wide ¢f the center freguency. The *“DF resolution improves with narrower
gweep widths, Fer broad sweeps, the pesolution is 0.4% of the full
bBand. Greater resolution is provided for sweep widths less than 4178 of
The full band range. 81 these sweep widths, the resolutien is improved
to §.042% of the full band.

J-=1# . Center Freguency (CF) is alwayse displaves with & MHz



83525A Range

Low Band
Sweep Range

High Band
Sween Range

Both bands ars

usad when Low

or High band
fimnits are
exceeded,

CW Low
Band Range

CW High
Band Range

LW Range in
Both Bands

10 MHz

aver-
range
i

2.0 GHz

2.1 GHz

|

8.4 GHz

OvEer-
range
i

Puring two band sweeps,
bandswitching ocours at
approximately 2.05 GHz

=10 MHz to 2.1 GHz

»2.0 GHz to £ 8.40 GHz

V

10 Mbz 10 2.1 GHz

W

< 2.0 GHz to > 8.4 GHz

Y,

<10 MHz 10> 2.1 GHz

7

In Low band only i
previously < 2,00 Ghz

Ie High band enly i
pravigusly > 2.1 GHz

2.0 GHz to 8.4 GHz

)

< 10 MHz to > 8.4 GHz

NOTE

THE 2 GHz AND 2.1 GHz BAND SWITCHING PDINTS
REMAIN UNCHANGED WITH VERNIER OR OFFSET

INPUTS.

Figure 3-1.

Band Switching in CW and Swept Freguency Modes
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resolution. Likewise, Vernier values are always displayed at 10 kHz
resoletion. Display resolutions for *DF values vary with sweep width.
Figure 3--3 illustrates the "DF mede displayed resolutioen values versus
displaved ~DF frequency sweep widiths.

12 Bits .
CW/CF - 4098 Z Tuning
Paints Voltage
8Bis +128 Vernier Paints
50

Vernier— 2
Points Vg 128 Vernier Points

19 Bits .
AF=— 1024 b
Points + 64

Figure 3-2.  Simplified Tuning Voltage Biock Diagram

3-~44. Front and rear panel features are described in Figures 3--4 and
3G, respectively. Numbered calleuts on the features described match
nushered descriptions below each figure.

3-—45.. OPERATORS CHEDKS

3-~4&4. The Operater’s Checks portien {Local and Remate) of the B3506
Sweep Oscillator manuval provides a guick evalvation of boeth 83504 and
B35258 main functioens. Error codes 50 to 99, displaved on the 83504

FREGUENLY display, are reserved to indicate Plug-—In related problems.
The 83506A Local Check covers the Sweep Oscillator and RF Plug--In. If
the correct indicatiens are not obtained, trouble may be in either of
the units. If the RF Plug--In is svspected, follow the troubleshooting

infﬁzﬁatiﬁn in Section VIII, Service, in this manval, to isolate the
problem.

34



AF Display Freguency Width

3 MHz *50 MHz 420 MHz 4.17 GHz 8.4 GHz
Displayed %10 kHz 100 kHz 1 MHz 10 MHz
Resslution
AF
. { MHz _
Bls;'ilay_ 0.60 MHz 0.0 MH:z 0.000 GHz Q.00 GHz
Indicatien

* For Band 0 sweeps only, with AF < 50 MHz, display resolution increases to 10 kHz. See
Figure 3-1 for bandswitch points.

Figure 3-3. Delta F Sweep Mode Displayed Resolution

F3-—47. OPERATING INSTRUCTIONS

J--~48  Front Panel FREG Cab

NOYE

The B3%2%E RF _Plug-—In may not meet the
frequency accuracy specifications unless the
front panel FREG Cal (freguency calibration)
procedure is performed.

F--4%. The front panel FREQ €&l procedure, shown in Figure 3--6,
sheuld be performed after the instrument has warmed uvp for at ieast one

howr . This procedure calibrates the RF output freguency for Band 0 with
an external frequency counter.

Z--20 . Internal Leveling

3--24. The most convenient method of RF output leveling is internal
leveling. A portion of the RF output is coupled out of an internal
directional detector, producing a DO voltage proportioenal to the RF

output signal. This detected DC voltage is applied to the automatic
leveling centrel circuit (ALD) .

F--22  External Crvsial Detector Leveling

I-~23% . RF output power may alss be leveled externally using & power



splitter {or external directional coupler) and a negative output
crystal detecter. This leveling system vses a power splitter to sample
a portion of the RF output signal with a crystal detectaer to produce a
O voltage propertional te the RF ovtput poewer level. The detectoer
gutput veltage is compared with an internal reference voltage, and the
difference voltage is applied, as nmodulator drive, to a PIN Moedulator
which changes the output power level to keep a constant RF ocutput power
tevel. A directional coupler may be used instead of a power splitter te
sample the RF signal for the leveling loop. Directienal couplers are
ysually narrow band devices, whereas the power splitter has & Flatter
frequency response over a wide freguency range. The advantage of 2
directional coupler is that it does net have as great a coupled loss as
the 6 dB loss encountered with the power splitter, therefere s higher
maximum leveled output power may be ohtained. Figure 3--7 illustirates a
typical ¢rystal detecter leveling setup.

A4 External Power Metgr Leveling

3--2%. RF ocutput power may also be levelsd with a power nmeter and
power splitter {or directional ceupler) as shown in Figere 3~-8. The
sweep time is limited to greater than S0 seconds when this leveling
method is used., & sample of the RF output signal is rouvted to & power
meter which produces a DO eutput voeltage proportienal to the RF input
signal level. This DC voltage is applied te the B8352%B AlLL circuits and
compared with an internal reference voltage. A difference voltage is
produvced and asmplified by the ALL amplifier before being applied, asg
modulator drive, to a PIN Modulator.

I--26. External TH

3——2% . The B3%2SE RF output signal can be freguency modulated using an
@xternal medulating signal applied to the 83504 rear panel FHM INPUT
connector. The external FM function provides a means of obtaining an
output frequency that varies under the control of an external
modulating signal. A positive-—geing voeltage at the FM INPUT cavses the
output frequency to decrease, while a negative--going veltage causes
the output frequency to increase. The sensitivity and ceupling of the
modulating signal may be set with configuration switch A3GL. Figure
3--% lists the available configuration switch settings. The
configuration switch settings override 83%06& Sweep Oscillator
nen--yolatile memory settings at Instrument Preset.

B8 External Amplitude Modulation

329 Pulse Modulatien (PULSE IN Connector on Plug-—In)., The PULSBE
IN connector provides pulsed or sguarewave modulation, uwhere the RF
putput is switched on and off. This imput provides an an/of¥ power
ratie of greater than 30 dB below specified maximum leveled power. The
PULGBE IN dinpet is normally at a TTL HIGH (approximately +3 volts DOY.
When a TTL LOW signal (approximately 8 volts DCY is applied, the RF
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putput is turned off. To get the best pulse wmodulation parformance, the
RF sutput power shovld be get at +22 dBm. With this power setting, a
pulese repetition rate of up to 1 MHz is achigvable in the 2.0 to 8.4
GHz freguency band. With leveled power in this band, pulse repetition
rates may be up to 100 kWz. In the 0.04 1o 2.0 GHz band, RF powsr may
be squarewave modulated at repetition rates vp to 30 kHz at any power
putput setiing. The input impedance for TTL level signals is
approximately S00 ohms. IFf the PULSBE IN circuvit is driven beyond TTL
levels, the input impedance is reduced to approximately 200 ohms due to
the diode clamping action. See the specifications and supplemental
characteristics in Section 1 for mere details on the modulation
characteristics when this inpuet is used.

F--30. Amplitude Modulation (AM INPUT Connector on 8350a). The AM
INFUT provides linear amplitede changes (up to approximately 15 dE)
proportioenal to the modulating input voltage. It is limited to a
frequency response of about 100 kMz. Fer maxinmum depth of medulation
(i . maximum modulation index), the RF power level should be set to
the middle of the ctontrel range (e.g. +5.% dBm for & Plug-—In with
calibrated power controel frem -2 to +13 dBmd). For Plug--Ins eguipped
with Option 002 (70 dBF step attenvator), the middle of the attenvator
range should be selected. The center of the power centrel range may be
salected with the front panel power control or by applying a DU bias
voltage en the external modulating signal. A positive (+) DL voltage
into the AM INPUT cavses a decrease in RF output power; a negative (-)
DC veltage cauvses an increase in RF output power.

Z--3%% . RF Power Conirel

3--3%2.  The RF power set at power~-—yp {(during Instrument Preset) may be
@ither maximum leveled power (+i3 dEBm) or RF power OFF, as seliected by
the coenfiguration switch (A381). Refer to Figure 3--9 for this setting.
The configuration switch is enceded prioer to operation with information
to identify the Model of RF Plug—-In installed (83525E), and the Step
Attenvator Option 002 if applicable, as well as with certain
operator-—chosen parameters. Configuration switch setlings owerrides
B3504 Sweep Oscillateor noen--volatile memory settings at Instrument
Preset. Switch numbers 1, 2, 3, and 7 are set at the factory and sheuld
not be changesd,

3--3%%. Optien (02 Step Attenuator

I~~34 . With Option 002 installed, the RF outputl pouwer may be
continvowsly controlled from maximum leveled output pouwer down to -7%
dBm. When the selected power setting goes below -% dBm, the step
attenvater increments as required in 10 dB steps to & maximum
attenvation of 70 dB. Within the individuval 10 dBE steps of the
attenvatoer, the ALL loop adjusts the powsr output to the power level

o programmed by the front panel POWER control. Pressing BHI T PBOWER



SWEEF allows control of power within the ALL range without changing
attenvator settings. The display in the GHIFT POWER SHEEP wmode
disraegards attenvator settings and only displays the ALC setting.
Pressing SHIFT  SLOPE allows control of attenvator steps without
affecting ALC setting. In this mode the attenvator setting is
displaysd.

3B Alternate Sweep Mode with Option 002

F-~3&6. I+ the Option D02 attenvator is installed, and alternate sweep
mode is selected, a slow sweep defauvlt condition of 1 second per sweep
may occur. This defavlt condition only eccurs when the POWER settings
of the two alternate sweeps require the attenvator toe switch after each
sween . The attenvatoer is prevented froeom switching Faster than one step
per second to prevent tamage to the attenuvater relay coils dug to
pumrhpating.

3-~37. Phase-—Lock Operation

3--%83. The RF osutput signal of the B83%25R can be phase--locked to a
specifisd CW frequency wusing the HPF 53448 Microwave Source
Synchronizer . The B3IS25E signal is avtomatically tuned by the HE445.
Alterpatively the BIS2SR signal can be phase-~locked to an external
reference oscillator. In either case, the phase-~lock signal is applied
to the 83508 rear panel FM INPUT connector. The phase--lock function
provides a means of obtaining a very stable CW signal by transferring
the frequency stebility of the 53448 Source Synchronizer or the
reference oscillator to the B350A and eliminating frequency drift.
Configuratien Switch AJS4 switch position 8 must be set closed (LOW)
for phase-—lock operation of the B3525B (see Figure 3--9). The CW
Filtter shouvld be turned off in phase-—lock operation, Figure 3--10
shows an example of phase—-~locking the B3G25B RF cutput signal using
the 53445 Seurce Synchrenizer and the 779D 2.0 to 8.4 GHz Directional
Coupler.

3--39 . OPERATOR’S MAINTENANCE

I-—40.  Plug--In Errar Codes

I-~41 . The §3%04 FREGUENCY window will display RF Plug-~In error coedes
(%0 te 99) or Buweep Oscillater error codes. Infermation necessary To
interpret Plug--In error codes may be found in Section VIII, Service,
in this manual.

FoAP  Fuses

T4 Power circuits for the Model BBS2SR RF Plug-——In are fused in
the 83504 Sueep Oscillater. Gee the B3%04 Sweep Oscillator Operating
and Bervice Manval for fuse locations and replacement instructions.
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F-~44  Blue Service Taas

Fo-a% . IF the BISESB R¥ Plug--In requires service, the instrument may
he sent 1o your local HP service srganization as described in Section
TT, Installation, in this manual. Before sending the instrument back,
£i1l out and attach one ¢f the blue service tags. Record any error
codes noted on the failure symptoms/special control settings portien of
the tag.
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FRONT PANEL FEATURES

i HHz Crystal freguency marker enable key.

40 MHz Crystal freguency marker enable key,

58 MHz Crystal frequency marker enable key.

External freguency marker enable (input an Plug-—In rear
panell.

MKR lamp indicates when RF output ¥freguency is egqual toe a
marker pulse freguency.

Enables Plug-—~In crystal markers in intensity mode.

Enables Plug-~In crvstal markers in amplitude mode,

Power meter astomatic leveling control selectien (HP 432
onlyd.

External (crystal detector) avtomatic leveling control
selection (negative crystal sutputd.

Internal leaveling controel selection.

Connector (BNCY for power mater or external crystal leveling
inputs {rear panel on Option 004).

Power level CAL adjust, for setting external (MTR or EXT) ALC.
UNLEVELED lamp lights if output pswer is wnleveled.
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20

"
o 2 -

2%,

Fine frequency adjust vaed for froent panel fregquency
calibration.
ﬂTypewwN G—-—phm RF OQUTPUT conpnector {rgar panel on Option

g4,

RF ON--0OFF key. Used for zeroing a power meter or referencing
an A--¥Y recorder.

ﬁg FILTER enables an oscillater tune voltage filter in CW
mode .

POWER SWEEP allews setting an increase in powsr per swaep
CAB/8WP)Y . BSHIFT POWER SWEEP (Option 002) latches the Step
Attenuator at its current setting. Power level changes are
contrelled by the AlLD loop.

POWER LEVEL allows setting of output power for all ALC modes
(may be calibrated for external leveling).

GLOPE alloews setting of the freguency slope compensation in
dB/GHz (for lossy devices). SHIFT SLOPE (Option 802) latches
the 6LC looep at its current reference level. Power level
changes are controlled by the Step Attenvatoer {10 dB steps).

Power contrel kneb for controlling power sweep, power level,
or slope.

Plug-—1In display provides readouvt of selected power mode in
dfim, dB/GHz, or dRB/SWP 1o a tenth of a dB/dBm.

Plug-—In latch handle is used 1o remove, inatall, and latch
the RF Plug--In in the Sweep Oscillator.

Figure I--4. Fropt Panel Features

s -




ul

3-12

REAR PAREL FEATURES

EXT MKR
1Y RMES Max

iU/GHz connecter provides a freguency reference ouiput of
approximately i volt BC per GHz.

EXT MKR (4V RMS MAX) input connector allows use of external
marker when Plug--In EXT marker is engaged.

PULSE IN connecter is used to input external pulse er
sgquarewave modulation. _

RE OUTFUT connecter replaces front panel RF OUTPUT connectoer in
Option 004 Plug-—Ins.

EXT ALLC connector replaces front panel EXT ALC connecter on
Optien (004 Plug-—Iins.

Serisl number plate has a ten digit serial number (used in any

correspondence concerning Pleg-—In) and Option number if
applicable.

Fidure 3%  Rear Panel Feastures




FREG CAL PROCEDURE

Press B3%0A INSTR PRESET €W S 0 MHz

Press B3S2SE AMPTD MKR (50 MHz switch an automatically).
Adjust 83525F FREG £AL control until MKR lamp s ooen.
Press 835064 1 0 MH:z

Press BISZSE 10 MH:z Marker.

Fine adjust B8352%E FRER CAL contrel (if necessary) until MKR
lamp is on.

Press B352%RB 4 MHz Marker.

& small adjustment of the FREQ CAL control may be needed for
the HKR lamp to light.

Figure 3--6. FREW CAL Procedure
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EXTERNAL CRYSTAL DETECTOR LEVELING

OSCILLOSCOPE

EQUIPMENT:

PROCEDURE

1.

3-14

Figure 3--7.

NOTE.

Crystal outpyt signal must be hetwsen —i0

mMde and -200 mVdc .

Connect eguipment as shown in test setup.

SWEEP RF g .|
_DSCILLATOR  PLUG-IN - [= o
; SR I
SWEEP OUT E;(T MYRJALG INPUT - A — . PNPHET .
8NC VEAT A
RE OUTPHT -~ TEE INPUT POWER |
\f} SENSOR Ef
SEE
e 2 Jerecron
16 48 Q
—_ ATTENUATGR [
LEVELED
wu{(:::zifw ATTENUIATOR g
SPLITTER -
Swepp Oscillator HP 83504
RF Plug—1In HPF 835258
flscillascope HEP 17404
Power Meter HPE 4364
Power Sensor HP 84824
Cryvstal Detectar HP 423B
Powar Splitter e o HP 116867A
10 dB Attenvator (2 required) HP Ba9ia, Uptien 048
BHE Tee HP 42%0--0781%

External Crystal Detectoer Leveling (4 of 22



Between 40 MHz and 50 MHz RF {feedthrough as
high as 3 dB may be observed on the
envelope of the videe output. During
external leveling at 10 to %0 MHz, The RE
feedthrough may be damped oyt by insertion
inte the test setup of the girguilt shewn
below. The circuit may be inserted in the
line to the EXT INPUT of the RE Plug--in,

HP 101104
BNC (M) TO /
DUAL BANANA FOST i
HP 107118A i
BNC TEE
HP 1250.0781 S
\ L/’-
330
TO EXT
MTR/ALE —
INPUT 4//A\\ 1000 oF
T ’\M“'—‘-
| SEEEE
SEE DETAIL A
T0 CRYSTAL e T
DETECTOR
DETAIL A

Switch on B3504 LINE switch. Press INSTR PRESET key. The STARY
and STOP indicators shovld be on,

Set contrels as Follows:

BI525H:
ALC MODE . . L L L Lo e e e e e e EXT

adjust EXT/MTR ALLC CAL for a power nmeter reagding egual te the
frant panel ocutput power.

To use leveled RF output power for testing external equipment,

make 2 conpection at the point in the test setup marked
“‘Leveled Pouwer Qutput’ .

Figure 3--7. External Crvstal Detector Leveling (& of 23




EXTERNAL POWER METER

LEVELING

POWER
SWEEP Rf METES
OSCILLATOR  PLOG-IN ff-wwwﬁ\
= 1
!g X1 RECORDER |, @
i BEE G ANPUT OUT*"UT‘“ P& —
e — GRAY
SWEEP QYUY {}BTPUT INPUT
OSCH.LOSCOPE THERMISTOR
P — MOUNT
i e 3 POWER
P 2T w §PLITTER
1 O
i ﬁ')-e . :‘3 i § ;
% e “ N i
A B
| e
NPT SRS ATTENUATOR | outrut
e W — .é’\m_,‘,
EGUIPHMENT -
Sueep Oscillator HPF B3%04
RF Plug—In HP 83525H
Power HMeter . HPE 4324
Thermistor Mount HFF 84784
Uscilloscope ; HP 174047
Lrvstal Detector . HFF 423E
i d8 attenvater HP 8491& Option G40
Power Splitier HP 116678
NOTE

PROCEDUY

Borks Mo

i, Connect

Fivure 3--8.

pras ity

For power meter leveling, sweep rales

should be slower

than S§ sec/suween 10

ensuyre proper leveling due to the slow

respongse of the thermistor mouni,

The HP

External Power

43% and 436 power meters will nol power
meter level this Plug--In. Only an WP 432
may be uvsed

RE :

equipment as shown in test setup.

Meter Leveling (1 af 2)
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L

&

Switoh on the BISEA LINE powser. The BTART and STOP indigators
should light, indicating that the START/HTOP wmode i1s selected.

Sat controls as Follows:

83584 Press INSTR PRESET

SWEER TImE . . L 0L 50 gec
BAG2LB: Set power to maximum specified.
al.l MODE . . . . . L L MTR

Select +10 dBm range on power nmeter.

adjust BIB2EE EXT/MTR alC Call for a +7 dBm reading on the 4324
power meter. Press B3%0A SWEEP TRIGGER SINGLE key twice to set
thé single sweep mode and start a sweep,

To use leveled RF output power For testing external squipment,
make a conpection at the peint in the test setup marked
“Mleveled Power Ouiput’’

Figvre 3--8.  External Power Meter Leveling (2 of 3

3-17



CONFIGURATION SWITEH BETTINGS

Desuription Switeh Nunmber
L 08 3 4 5 & 7 8
Code for B3E92%B 4§ i %X X X X X
Plug-—In (Note 4)
RF Power OFF X X X & X X X X
% Instrument Preset
Maximum RF Power ¥ X %X & X X X X
at Ingstrument Praset
~& MHz/V FM Sensitivity X ¥ X X 414 X X X
20 MHz/Y FM Sensitivity X X X % # X X X
Direct-~Coupled FM (Note 33 X X X X X 1 X X
Cross——Over Coupled FM X X X X X 06 x X
Step Attenvater Option ¥ X %X X X X 1 X
002 Installed (Note 4)
Mo Step Attenuator (Nete 4) X X X X X X 0 X
RF COUTPUT Phase Laock X oX ¥ X X X X @

4. Switeh Positions
Switech Dpen = High
guwitch Dloesed = Low (Ground)

Bon’t Lare

Yaries, 1 if Opt. 0402, 8 if no Opt. ng2

o o

i
&
h.4
X
2 gwitch is set at the factery as follows:

Buiteh No

L P23 456
Powition 4 & % 86 0 0

3~

3
X
% When direct--coupled FM is selected, FM sensitivity is ~20

MHz/V and switch Number 5 is gverridden.

4. Switches i, 2, 3, and 7 are set at the factoery and shouvld not
be changed.
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OPEN=1

CLOSED=0

A3

A3S1

FRONT PANEL

Figure 3--% Configuraiisn Switch Seitings
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PHASE-~LOCKING USING THE 534448 S0URCE SYNCHRONIZER

PROGEAMMING CONNECTOR

hia8s]

£ BWEER
GUTPUT‘, .S ¢ TRIGGER

SOURGE p—
SYNCHRQMIZER | ©

i e ol
 lmee mon T ogs T,
: G ogee o O 01

B oonsa g
o @S58 0630

SWEEP | QUTPUT T I3 N
GERERATOR auT 8
sz
DIRECTIORAL
COUPLER
Ty R e

L@«wm-wb LOEKED SIGNAL

EQUIPHENT:
Sweep Oscillater . . . . . . . . L L L L. HP 83%04
RF Plug-——In C e e HP 8352%h
Source Synchronizer e HE 534485
DPirectional Coupler (2.0 to 8.4 GHxY . . . . . | HP 779D
DESCRIPTION:

The required CW frequency for the 83%25E is avtomatically tuned and
lLocked by the 53448, with the 53448 acting as an HP--IR controller.
He manval tuning is reguired. The B3%0A Sweep Oscillatoer and the
53445 Source Synchronizer must be set to the same HP--IE address.

PROCEDURE :

i. Set the B3GB2SH Configuratien Switch (A381) for an FH
HBensltivity of ~6 MHz/V, Cross-—Over Coupled FM, and front
panel RF OUTPUT Pheselock. (See Figure 39 for specific

Phagse~—l ecking Using the S3445 Source Bunchronizer
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settings of AS3DLY.

2. Connect the equipment as shown in the test setup. Connaect the
HP-—-1TB connector of the B83%04Aa to the HP--IB connecter of the
DA444 sectien of the $3445.

3. Get the S344A4 HP--IB address to 19 (egual to the B3I50A) by
getting the bottem five switehes te 10081

4. Het the 53444 to the System Controller mode by setting the top
HP-—-TB switeh to the left (8YS CONT).

%, n the #83%0A press INSTR PRESET

6. On the B3%2SB press CW FILTER to turn off the LW filrer
(pushbutton LED turned off). Set the BIS2SK Power Level beltween
0 and +% dbm.

7. Set the 83504 HP-~IR address to 49 if it is not already. Press
SGHIFT LCL § BHz 8 . The WP-~1B address will be shown on the

83504 FREQUENCY/TINE display.

8. On the 3444, make syre that MANUAL LOCK and AUTO LOCK are
both set teo off (pushbutton LEDs off). Verify that the front
panel CONT lamp is on.

9. Press the 53444 MODE key until the CW annunciater lights. The
MODE key¢ will scroll through the four modes of eperatioen. If
you pass CW, continve pressing MODE until you retern to CW.

0. On the 5344a, enter the frequency reguired for the 835258 RF
eutput signal,

14. Press the %3444 AUTO LOCK key. The 83%2%R RF output signal
will now be programmed and locked to the specified CW

frequency .

Figure 3-—-i0. Phase-~Locking Using the 53448 Scurce Synchronizern
(2 ef 23
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2.  The 83500-series RF plug-ins must be used
in conjunction with the §8350A Sweep Oscillator.
In order to maintain a high degree of consistency,
procedures for testing the electrical performance
of the RF plug-ins are found in Section IV of the
8350A. Operating and Service Manual. However,
information specific o the performance testing of
the HP 83525B can be found on the following
pages (refer to paragraph 4-6).

4-3. Performance tests unigue to this plug-in are
also found in this section. None of the tests
performed in this section expose the operator to
hazardous voltage, nor do they require that any
protective covers be removed.

4-4, EQUIPMENT REQUIRED

4-5.  Equipment required for testing or adjusting
the 835258 is listed in Section I, Table 1-4. Any
equipment which satisfies the critical specifi-
cations listed in Table 1-4 may be substituied for
the recommended model

4-86. TEST RECORD

4-7. Table 4-2 provides a tabulated index of the
performance tests, their acceptable limits, and a
column for recording actual measurements.

4-8. The test procedures in Section IV of the
8350A Operating and Service Manual frequently
refer the operator to the Test Record Card in this

section. Measurement conditions unigue to this
plug-in are tabulated under the columns entitled
“Step” and "TEST Conditions”. The number in
the Step column refers to the procedure step in the
8350A manual: the information in the Conditions
column corresponds to the instructions given
within that step. For example, in the Frequency
Accuracy Test, 8330A Operating and Service
Manual, step 6 instructs the operator to set CW
frequencies at “three points in each band as
shown on the test card”. The corresponding Step 6
on the test card provides six CW frequencies
specifically for the 83525B.

4-9. RELATED ADJUSTMENTS

4-10. If a test offers marginal results, go to
Section V and perform the associated adjustment.
Table 4-1 correlates adjustments and perform-
ance tests.

4-11. CALIBRATION CYCLE

4-12. The performance tests listed in Table 4-2
should be performed in intervals of one year or
less.

4-13. OPERATION VERIFICATION

4-14. Operation Verification is a subset of the
performance tests, providing reasonable assur-
ance that the 8350A Sweep Oscillator and RE
plug-in are operating properly. Paragraph 4-5 in
the 8350A Operating and Service Manual
specifies these tests and includes an HP-IB
Operation Verification program for use with a
9825A/B Desktop Computer.
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Table A-—%i. Related

Ad justments

Porformance Test BIS25R 83584
(In BASOA D & 8 HManuall Ad jyustment Adijvsiment

4~-4 % Freguency RBanue and Accuracy

LW Accuracy 5-—-i8 G497

Swept Frequenty Acocuracy Se-4i% thru %S--24

Marker AcCtcuracy Ge-4% thry S5-—-20 S---24
Y Output Amplitudse

Power Meter Leveling G-Il

Power Variations Gum22 thruy S5--27

Fower Level Accuracy S—--ga

G 25

Power Swaep G2

Slope Compensation So-24
445  Freguency Stability Se-i4
4--44 ., Residuyal M G141
447, Spurivuys Signals G2 3
A-~39. Regidyal aM R
AP TM Respense G2
-4 6% Internal Crvetal Markers Se-—30
*kefers te paragraph number 4--16 in this 83525%H manval .
4--4%5. PERFORMANGE TESTS

Allow one hour warmup of instrument before
atrempting the fellowing tesis.

4-—1& lnternal Crestal Markers
GPECTIFICATION:

4-2




Conditions: RF power level = +3 to +10 dBm; (10 markers/sweep. Harmonic
markeryg of 20 MHz and %0 MHz are available below 2 GHz; § MHz harmonic
markers are available below 1 GHz. Markers are available as intensity
spots or as amplitude dipsg on the RF cutput.

PDESCRIPTION:

The R eutput is detected and displayed on a CRT. Sweep widths &re
selected 1o accommodate ten harmonic markers generated by the internal
54 MHz crystal. Both amplitode and intensity markers ace verified. The
procedure is repeated for 1 MHz and 10 MHz harwsonic markers.

EQUIPHMENT -
Suweep Oscillator . . . . . . L .o L HP 835064
Gecillescope . . . . . L oL L oo HP 17444
Crystal Detecter . . . . . L L L Lo HF 423F
0 dB Attenvater . L L . L . L. . . L HP 84914 OPT. 010
DSCILLDSCORE
SWEEP R
{ R »1 OSCILLATOR  PLUG-IN
| > :
. ™. 2 AXIS
l '.}.. i ggj%%f EIM 7' Pt
LE, i j o _Il,n .
A B SWEEP CGuT CUTPUT
1148
ATTEMUATOR
CRYSTAL
QETECTOR
Figure 4--i. Drystal Marker Test Setup
PROCEDURE :
i. Connect squipment as shown in Figure 4--1.
b Set oscilloscope for A vs B MeaéuremEﬁt moge . Set Channel B gain

at AV/TIV. Ser Channel A galn as NECEHKACY.

3. On the 83504, press INSTR PRESET . Set 83%25%F power outpul between
+3 and +10 dBm. Adjust oescilloscope POSITION control to center
trace on SCreen.

S8 _Mbz MARKERS
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4. Pregs B3INBGA OF 2 & 0 MHx . Press “DF % 1 4 Mz . On the
URASINE select AMPTD MKR and 50 MHz markers.

[A)]

Verify the presence of ten equally spaced and siable markers.
Disengage AMPTD MKR and engage INTENS MKR . If necessary, decrease
CRT beam intensity to verify that markers arg operational aw
intensity spots.

b Proses B3504 DF . Pregs S3%92SE AMPTD MEKR . Monitor markers while
slowly rotating the left RPG until CF equals $750 Mz, Verify that
amplitude markers are equally spaced and stable across the
freguency band.

1D MHz MARKERS

7. On the B3S0A, press COF 6 6 MHz . Press *DF £ 0 0 MHz . On
the B3IS2%E, press 10 MHz markers and AMPTD MKR

. Verify the presence of ten egqually spaced and stable markers.

9.  On the 835064, press CF . Monitor markers while slowly rotating the
left RPL until COF aguals 1950 MHz, Verify that amplitude markers
are equally spacted and stable across the freguency band.

L MHz MARKERS

A0 Preas 83504 CF 4005 MMz . Press ADF 4 @ MMz . On the B3S2051,
praess 4 MMz markers.

14, Verify the presence of ten equally spaced and stable markers.
12 On the B350A, press CF . Honitor markers while slowly rotating

lett RPE uwntil OF eguals 99% MHz. Verify that awplitude markers are
mqually spaced and stable across the freguency band.



Table 4-2. 835258 Performance Test Record Card (1 of 4}

£35258 Performance Test Becord Card

NOTE

Unless atherwise indicated, procadures for the following tests are found in the #3504 Operating

and Service Manual,

Specifizations Tested: o Lower Measured Upper
Limits Step Test Conditions Limit | Value | Limit
413, Frequency Hange and Accuracy NOTE
Porform FREQ CAL adjustment in
Secticn 1} before proceeding with
tast,
CW Mode
0.01 — 2 GHz: 25 MHz 4 Szart frequency = 10 MHz 10 MBE:z
2~ 8.4 GHz: £8 MHz 3 Stop irequency = 8.4 GHz 8.4 GHe
& CW frequency = 1.00 GHz 0.995 GHz 1.005 GHz
CW frequency = 10 MHz 5 Miz 15 MHz
CW frequency = 2.00 GHz 1.995 GHz 2.005 GHz
CW frequency = 6.0 GHz 5992 GHz 6.008 GHz
CW frequency = 2.1 Gliz 2097 GHz 2.108 GHz
CW frequency = 8.4 GHz 8.392 GHz 8408 GHz
Swept Frequency Accuracy
0.01 - 2 GHz: +15 Milz 8 Start frequency = 10 MHz 0 MHz 25 MHz
2 - 8.4 GHz: £20 MHz $A ] Start frequency = 1 GHz 985 MHz 1.015 GHz
0.01 —~ 8.4 GHz: 25 Mz 9 Stop frequency = 8.400 GHz 8375 GHz 8.425 GHz
10 Start frequency = 10 MHz 0 MHz 25 MHz
10AF  Start frequency =1 GHz 0.985 GHz 1.015 GHz
Stop frequency = 2.00 GHz 1.985 GHz 2.015 GHz
Start frequency =2 GHz 980 GHz 2.020 GHz
Stop frequency = 8.4 GHz B.380 GHr 8420 GHz
Marker Accuracy i2 Sweep width: (.01 — 8.4 GHz
.61 ~ 2 GHz: Mi=1.00GHz 0.933 GHz 1.067 GHz
£15 MHz % 0.53% of sweep width M2 = 500 MHz* 433 MHz 567 MHz
2 - 8.4 GHz: M3 = 100 MHz” 33 Mitz 167 MHz
+20 MHz £0.5% of sweep width M4=47GHz 4.633 GHz 4,767 GHz
001 — 8.4 GHz: M5 =82GHze 8.133CHz 8,267 GHz
25 MHz #0.5% of sweep width * Not used for alternate test
method.
i3 Sweep width: 0.01 — 2 GHz
M1 =100 GHz 0.975 GHz 1.025 GHz
M2 =1.800GHz 1.775 GHz 1 825 GHz
Sweep width: 284 GHz
M1 =235 GHz 2.448 GHz 2.552 GHz
M2=8.0GHz 7.948 GHz 8.052 GHz
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Tabie 4-2.

Model 835258 Performance Test Record Card (2 of 4)

Specifications Tested: = Lower Measured pper
Limits Step Test Conditians Limit | Value | Limit
4-14. Output Amplitude
Pwr Mtr Leveled: 0.1 4B 9 i | 0.2 dB
Pwr Lvt Accuracy: 1.3 dB 12 Power = +100 dBm +8.5 dBm +11.5 dBm
Opt. 002: 217 dB 13 +9.0 +7.5 +10.5
Min. Settable Power: —5 dB +8.0 +6.5 + 9.5
Opt 002 —75 dBm 2.0 +5.5 4 85
+6.0 +4.3 + 7.5
+5.0 +3.5 + 6.5
+4.0 +2.5 + 5.5
+30 “+1.5 + 4.5
+2.0 +0.5 + 35
+1.0 —(.5 s 2.3
—1.5 + 1.3
—1.6 —2.5 + (.5
2.0 —3.5 — 035
30 4.5 srnsminans £ = 1.5
et £ 53 e | 2.5
—5.0 —6.5 — 35
Max Leveled Pwr +10 dBm i3 +15 dBm
internal Leveled: #1 dB
Pwr Sweep: 215 dB/SWP 17 Power level = -2 dBm 215 dB/SWP}
4.18, Freguency Stability
+5 to —10% V Line Change: 2 CW frequency = 1.0 GHz
0.01 — 8.4 GHz: <220 kHz 3 Low line voitage womrmee—e | €520 kHz
4 High line voitage <220 kHz
16 4B Power Change: G Power == 10 dBm
0.01 — 2 GHz: <106 kHz CW frequency = 1.0 GHz
2 - 8.4 GHz: <3| MHz i Reduce power to & dBm <+100 kHz
it Power =+ 10 dBm
CW freguency = 4.0 GHz
Reduce power {0 0 dBm <1 MHz
3:1 Load SWR. 13 Power =+ 10 dBm
0.01 - 2 GHz: <+10 kHz CW frequency = 1.3 GHz
2 — 8.4 GHz: «<x250 kHz i4 <20 kHz
5 CW frequency = 8.4 GHz <500 kHz
4-16. Residoal FM
0.01 — 2 GHz: <5 kHz 2 CW {requency = | {7Hz
2— 84 GHz <7 kHz 5 <5 Kz
& CW frequency = 6.0 GHz <7 kHz
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Tuble 4-2.  Model 835258 Performance Test Record Card (3 of 4

Specifications Tested: Step Test Conditions Lower | Measured | Upper
Limits Limit Valge Limit
4-17. Spurious Signals
Harmonic:
001 -~ 2 GHz: 225 dB 3 In dB below carrier =25 dB
2~ B4 GHz: 245 dB =45 4R
Nonp-harmonic: =30 dB
(.01 ~ 2 GHz: 230 B Z60 dB
2 -84 GHz: =60 dB
4-18, Dutput SWR
001 - 2GHz: <20 é Range: (.01 — 2 GHz 2.0
2-84GHz <16 11 Range: 2 —~ 8.4 GHz <1.6
4-19. Residual AM
0.01 — 84 GHz: >30dB 3 Power =118 dBm
CW frequency = 1.0 GHz
5 In dB below carrier =50 48
6 CW frequency = 4.0 GHz =50 dB
4-28. Extornal FM
Birect coupled: 1 A381: Close switch 3, open 6.
DC - 100 Hz: >£12 MHz 3 =412 MHz
Crossover Coupled: 4 A381: Close switch 4.
DC - 100 Hz: 2275 MHz =+75 MHz
Direct/Crossover coupling: _
100 Hz — 1 MHz: »+7MHz | 9 >37 MHz
i — 2 MHz: >x5 MHz 10 1 1 A —
2~ 10 MHz: 2#1 MHz 2] MHz
11 A381: Change switch 6 from =17 MHz
previous setting. =5 MHz
»xl MHz
4-22. &M On/OH Ratio
Square-Wave Symmetry
On/Off Ratio: 1 CW frequency = [GHz
=30 4B below specified Power =110 dBm
max jeveled power 3 >30 4B
Symmetry of ONJOFF time: | 4 40% 60%
40/60 5 CW frequency = 4 GHz >30 48 '
40% 60%
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Table 4-2.  Model 835258 Performance Test Record Card (4 of 4)

The procedure for the following test is found on the pages immediately preceding this test card.

Snecifications Tested: far { ower Measured Upper
Limits Step Test Conditions Limit Value Limit
4-23, Step Anenuator Accuracy
Attn. Step Acguracy 1 CW frequency = 4.0 GHz
10dB <#{.5 dR Power = 7.0 dBm
20 4B <07 dB 4 Ref. Atten. = 70 dB
30 4B <£0.9 dB Ref Aun  Attenuator Deviation
40 dB =] 248 Step Error from O ref
s0dB - <rl5 dB 70-60 + <405 dB
60 dB <t1.8dB 70-50 + <207 dB
70 dB <+2.1 dB 7040 + =109 dB
7030 * <+ 1.2dB
70-20 + €t 15dB
76-10 ¥ e | SE 1B 4B
70-0 + st2.1dB
NOTE

4-186. tnternal Crystel Markars

(+3 to +13 dBm; <10 mkrs/SWP)
50 MHz: 10 Mkrs/SWP, <2 GHz
10 MHz: 10 Mkrs/SWP, <2 GHz
I MHz: 10 Mkrs/SWP, <1 GHz

WU o Ln

e
b

10 Mkrs/SWP
10 Mkrs/SWP
10 Mkrs/SWP
10 Mkrs/SWP
10 Mkrs/SWP
10 Mkrs/SWP
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