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AGILENT TECHNOLOGIES WARRANTY STATEMENT
AGILENT PRODUCT: E8482A/B Six/Three1x4RF Multiplexer Modue DURATION OF WARRANTY: 1 year

1. Agilent Techndogieswarrants Agil ent hardware accesories and suppli es againstdefeds in materials and workmanship for the period
spedfied above. If A gilent recaves naticeof such defeds during the warranty period, Agilent will , at its option, either repair or replace
products which prove to be defedive. Replacement products may be dther new or like-new.

2. Agilent warrants that Agilent software will not fail to exeaute its programming instructions, for the period spedfied abowve, due to
defeds in material and workmanship when properly installed and used. If A gilent receves notice of such defeds during the warranty
period, Agilent will replacesoftwaremediawhich dces nat exeaute its programming instructions due to such defeds.

3. Agilent doesnot warrant that the operaion of A gil ent productswill beinterrupted or error free. If A gilent is unable, within a resonable
time, to repair or replace ay product to a condtionaswarranted, customer will be entitled to a refund d the purchase priceupon gompt
return of the produrct.

4. Agilent products may contain remanufactured parts equivalent to new in performance or may have been subjed to incidental use.

5. The warranty period begins onthe date of delivery or onthedate of instal aionif installed by Agilent. If customerschedules or delays
Agilent install ation more than 30 days after deli very, warranty begins on the 31st day from delivery.

6. Warranty doesnot apply to defedsresulting from (a)improper or inadequate maintenanceor cdibration, (b) software interfadng, parts
or suppiesnot supdied by Agilent, (c) unauthorized modification ar misuse, (d) operaion ouside of the published environmental
spedfications for the product, or (e) improper site preparaion a maintenance

7.TO THE EXTENT ALLOWEDBY LOCAL LAW , THE ABOVE WARRANTIES ARE EXCLUSIVE AND NO OTHER
WARRANTY OR CONDITION, WHETHER WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED AND AGILENT
SFECIFICALLY DI SCLAIMS ANY IMPLIED WARRANTY OR CONDITIONS OF MERCHANTABILITY , SATISFACTORY
QUALITY, AND FITNESS FOR A PARTICULAR PURPOSE.

8. Agilent will beliable for damagetotangible property perincident upto the greaerof $300,000 othe adual amourt paid for the product
that is the subjed of the daim, and for damages for bodly injury or deah, to the extent that all such damages aredetermined by a court
of competent jurisdiction to have been diredly caused by a defedive Agilent product.

9.TO THE EXTENT ALLOWEDBY LOCAL LAW , THE REMEDIES IN THISWARRANTY STATEMENT ARE CUSTOMER’S
SOLE AND EXLUSIVE REMEDIES. EXCEPT ASINDICATED ABOVE, IN NO EVENT WILL AGILENT ORITS SUPALIERS BE
LIABLE FORLOSSOF DATA OR FORDIRECT, SFECIAL , INCIDENTAL,, CONSEQUENTIAL (INCLUDING LOST PROFIT OR
DATA), OR OTHER DAMAGE, WHETHER BASED IN CONTRACT, TORT, OR OTHERWISE.

FOR CONSUMER TRANSACTIONSIN AUSTRALIA AND NEW ZEALAND : THE WARRANTY TERMS CONTAINED IN THIS
STATEMENT, EXCEPT TO THE EXTENT LAWFULLY PERMITTED, DO NOT EXCLUDE, RESTRICT OR MODIFY AND ARE
IN ADDITION TO THE MANDATORY STATUTORY RIGHTS APRLICABLE TO THE SALE OF THIS PRODUCT TO YOU.

U.S. Government Restricted Rights

The Software and Documentation have been developed entirely at private expense. They aredelivered and licensed as "commerdal
computer software" & defined in DFARS 252.227 7013(Oct 1988, DFARS252.2117015(May 1991) or DFARS252.2277014(Jun
1995, asa "oommerdal item" asdefined in FAR 2.101a), or as "Restricted computer software" & defined in FAR 52.22719 (Jun
1987 (or any equivaent agency regulation a contrad clause), whicheveris applicable. You have only those rights provided for such
Software and Documentation bythe gopli cable FAR or DFARS clause or the Agilent standard software areement for the product
involved.

Agilent Technologies

E8482A/B Six/Three1x4 RF Multiplexer Modue Service Manual
Edition 1
Copyright © 2001Agilent Techndogies, Inc. All rightsreserved.




Documentation History

All Editions and Updates of this manual andtheir creaion date arelisted below. The first Edition o the manual is Edition 1.The Edition
number increments by 1 wheneverthe manual is revised. Updates, which areissued between Editions, contain replacenent pages to
correa or add additiond i nformation to the aurrent Edition o the manual. Whenever anew Editionis creaed, it will contain all of the
Update information for the previous Edition. Each new Edition or Update dso includes a revised copy o this documentation history page.

Edition 1 ... ... June, 2001

Safety Symbols
Instruction manual symbal affixed to

product. Indicaes that the user mustreferto /\/ Altemating current (AC)
the manual for spedfic WARNING or

CAUTION informationto avoid personal .

injury or damage to the product. - - - Dired current (DC).

Waming. Risk of eledrica shock.

>

Indicaes the field wiring terminal that must
be conreded to eath ground kefore
operaingthe equipment — proteds against

Calls attention to a procedure, pradice, or
eedrica shock in case of fault.

condtionthat coud cause bodly injury or
deah.

WARNING

Calls attention to a procedure, pradice, or

I Frameor chassisgroundtemmina —typicaly CAUTION ;
,47 or conreds to the equipment's metal frame. ggﬂi%?n%g%art gg%ﬁ;ﬁ%ﬁ;&l 3ea?:m ageto

WARNINGS

The following generd safety precaitions must be observed duing all phases of operaion, service, and repair of this product. Failure to
comply with these precaitions or with spedfic wamings elsewherein this manual violates safety standards of design, manufacture, and
intended use of the prodwct. Agilent Techndogies asaumes no liability for the austomer's fail ure to comply with these requirements.

Ground the equipment: For Safety Class1 equipment (equipment having a protedive eath teminal), an uninterruptible safety eath
groundmustbe provided from the mains power sourceto the product input wiring teminals or supplied power cale.

DO NOT operatetheproduct in an explosive atmosphere or in the presence of flammable gases or fumes.

For continued protedion againstfire, replacethe line fuse(s) only with fuse(s) of the same voltage and current rating andtype. DO NOT
use repaired fuses or short-circuited fuse holders.

Keep away from live circuits: Operaing personnel must not remove ejuipment covers or shields. Procedures involving the removal of
covers or shields are Pr use by servicetrained personrel only. Under cetain condtions, dangerous voltages may exist even with the
equipment switched off. To avoid dangerous eledrica shock, DO NOT perform procedures invaving coveror shield remova unlessyou
arequalified to doso.

DO NOT operate damaged equipment: Wheneverit is possble that the safety protedion features built i nto this product have been
impaired, either through phyicd damage, excessive moisture, or any other reaon, REMOVE POWER and do na use the product urtil
safeoperaioncan be verified by sewicetrained personrel. If necessary, return the product to Agilent for service andrepair to ensure that
safety feauresaremaintained.

DO NOT serviceor adjust alone: Do nat attempt intemal sewviceor adjustment unlessanother person, cgpable of rendering firstaid and
resuscitation, is present.

DO NOT substitute partsor modify equipment: Because of the danger of introducing additional hazads, do nd install substitute parts
or perform any unauthorized modificationto the product. Return the product to Agilent for service andrepair to ensure that safety feaures
aremaintained.
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Chapter 1
General Information

Introdu ction

This manual contains information required to test, troudeshoa, and repair
the Agilent EB482A/B Six/Three1x4 RF Multiplexer modue (seeFigure
1-1). For more information onthe RF Multi plexer modues operdion, see
Agilent E8482A/B Sx/Three1x4 RF Multiplexe Modue User’s Manud.

NOTE The B348B Threelx4 RF Multiplexe modue is identical to the EB482A
modue with the excetion o fewer chanrels (three 1x4 multi plexes)
provided. Unlessotherwise stated, this manud apgdies to bah modues.

~

Agilent E8482B
Three 1x4 RF Multiplexer Module

Agilent E8482A
Six 1x4 RF Multiplexer Module

Figure 1-1. Agilent E8482A/B RF Multiplexer Modu les
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Contacting Ag ilent Technologies

Any adjustment, maintenance, or repair of this product must be performed
by gualified personngl. Contad your customer engineerthrough you loca
Agilent Techndogies S=rvice Center for repair and service.

® You can goto the main Agilent Customer web site

(http:/iwww.agil ent.com/find/assis) to find alist of your loca Sales
and Sewvice Offices.

® The Agil ent Calibration and Repair Services web site

(http:/iwww.agil ent.com/find/repair) describes Agil ent cdibrationand
repair services.

® The Agilent Parts web site (http://www.parts.agil ent.com/) shows how
to order replacament parts from Agilent.
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Safety Considerations

WARNING

This product is a Safety Classl instrument that is provided with a protecive
eatth terminal when install ed in the mainframe. Theinstrument, mainframe,
and all related documentation shoud be reviewed for familianization with
safety markings and instructions before operdion o serice

Referto the WARNING S page (page 6) in this manual for asummary of
safety information. Safety informationfor testingandservice followsandis
also foundthroughou this manual.

This sedion contains WARNINGS which must be foll owed for your
protedionand CAUTION S which must be foll owed to avoid damage to the
equipment when performing instrument maintenance or repair.

SERVICE-TRAINED PERSONNEL ONLY. The information in this
manual is for service -trained personnel who are familiar wi th
electronic circ uitry and are aware of th e hazards involved. To
avoid personal injury or damage to th e instrument, do not
perform proceduresin this manual or do any servici ng un less
you are qualifiedto do so.

CHECK MAINFRAME POWER SETTINGS. Before applying
power, veri fy that the mainframe se tting matches the line
voltage and thatthe correct fuse isinstalled. An uninterruptible
safety earth ground must be provided from the main power
source to the supplied power cord set.

GROUNDING REQUIREMENTS. Interruption of th e protective
(ground ing) condu ctor (inside or outside the mainframe) or
disconnecting th e protective earth terminal will ca use a
potential shock hazard that could result in personal injury.
(Ground ing on e condu ctor of a two-condu ctor outlet is not
sufficient protection.)

IMPAIRED PROTECTION. Whenever it is likely that instrument
protection has been impaired, the mainframe must be made
inop erative and b e secured against any unintended op eration.

REMOVE POWER IF POSSIBLE. Some procedures in this
manual may be performed with power supplied to th e
mainframe w hile protective covers are rem oved. Energy
available at many points may, i f contacted, result in personal
injury. (If maintenance can be performed without po wer
applied, the power should be removed.)

Chapter 1
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WARNING

CAUTION

USING AUTOTRANSFORMERS. If the mainframe is to be
energized via an autot ransformer (for voltage reduction), make
sure the common terminal is c onn ected to n eutral (that is, the
ground ed side of the main’s supply).

CAPACITOR VOLTAGES. Capacitors inside the mainframe may
remain charged even when the mainframe has been
disconnected fromits source of supply.

USE PROPER FUSES. For continued protection against fire
hazard, replace the line fuses only with fu ses of th e same
current rating and type (such as normal blow, time delay, etc.).
Do not u se repaired fuses or short-circ uited fuseholders.

SHOCK HAZARD . Only service -trained personnel who are
aware of th e hazards involved should install, rem ove, or
configure the RF Multiplexer m odule. Before you remove any
installed module, disconnect AC po wer from the mainframe and
from other modules that may be connected to th e RF
multiplexer m odule.

CHANNEL WIRING INSULATION. All channels that have a
common connection must be insulated so thatthe useris
protected from electrical s hock. This means wiri ng fo r all
channels must be insulated as though each channel carries the
voltage of th e highest voltage channel.

MAXIMUM POWER. The maximum power that can be applied to
any SMB connector of the module is 10 W or 10 VA. The maximum
voltage that can be applied to any SMB connector is 30 Vdc or 30
Vac peak. The maximum current that can be applied to any SMB
connector is 0.5 Adc.

STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage to the electrical components
on the RF Multiplexer module, observe anti-static techniques
whenever removing a module from the mainframe or whenever
working on a module.
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Inspection/Shipping

This sedion contains initial (incoming) inspedion and shipping guidelines
for the RF multi plexer modues.

Initial Ins pection Use the following steps as guidelines to perform initial (incoming)
inspedion for the EB482A/B RF Multi plexer modue.

WARNING To avoid possible hazardous electrical s hock, do not p erform
electrical tests ifthere are signs of shipping damage tothe
shipping container or to th e instrument.

1. Insped the shipping container for damage. If the shipping container
or cushioning material is damaged, contac Agilent Techndogies (see

page 10).

2. Ched the shipping contents and verify they are @mplete. Normally,
the modueyou ardered (E8482A or E848B as shownin Figure 1-1)
and a User's Manual shoud be included. If the contents are
incomplete or with mechanicd damage/defed, contad Agil ent
Techndogies (seepage 10).

3. Install the RF multi plexer modue in a VXI mainframe. Referto the
Agilent EB482A/B Six/Three1lx4 RF Multiplexeg Modue User’s
Manud for more information.

4. Perform the Functional Verification test and the Performance
Verificationtests(optional). Referto Chapter 2 of this manual.

5. If any of thetestsdo na pass referto page 30in Chapter 3 of this
manual for troudeshoating. If the instrument is to be shipped to
Agilent for serviceor repair, seeFigure 1-2 for instructions on
repadkaging the modue for shipment.

6. If all verificaiontestspass the modueis ready for use.

Chapter 1 General Information 13



Shi pPp i Ng If theinstrument is to be shipped to Agilent for serviceor repair, follow the
Guidelines procedures in Figure 1-2.

@T\—STAT\C ,/>\ 1. Preparethe Module \
BAG

Y
v

® Remove user wiring from terminal modue.
® Attach tag to modue/podthat identifies:
-- Owner
-- Model Number/Serial Number
-- Sewvice Required
® Placetagged devicein approved anti-static bag.

2. Packagethe Module

* Placepadaged modue in shipping catton.”

® Place75to 100mm (3 to 4 inches) of
shock-absorbing material aroundthe modue.

® Sed the shipping catton seaurely.

®* Mark the shipping caton FRAGILE.

Address

3. Ship theModuleto Agilent

IR RGN

® Place aldress bbel on shipping carton.”
® Send carton to Agilent.

Shock—Absorbing
Material

* We reommend that you use the same shipping matetrial as those used in factory padkaging
(avail able from Agilent). For other (mmmerdally-avail able) shipping materias, use adoulde
wall carton with minimum 2.4 MPa (350 psi) test

** See"Contading Agilent Techndogies' on page 10for the address b which youcan return
the modue.

N /

Figure 1-2. Packaging/Shipping Guidelines
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RF Multiplexer Modu les Descri ption

NOTE

RF Multiplexer

Modu le Block
Diagram

NOTE

The Agilent E8482A/B RF Multi plexer modueis a single-slot VXI bus
C-Size ragisterbased product which can operaein a C-Size VXlbus
mainframe. It is suppied with an E1406A command modue driver and a
VXIplug& play driver. These drivers make the EB482A/B appear & an
"instrument” in the slot of a VXl bus mainframe. Each modueis assigned an
error queue, inpu and ouput buffers, and a status register.

Instruments are based onthe logical addresss of the plug-in modues. See
Agilent EB482A/B Six/Three1lx4 RF Multiplexeg Modue User's Manud to
set the logical address(factory setting is 120) for the RF nultiplexe
modue to create aninstrument.

As shown in Figure 1-3, the EB482A consistsof six banks of channels
(banks 0 - 5) to form six 1x4 RF nulti plexers, whil e the EB482B consistsof
threebanks of channels (banks 0 - 2) to form threelx4 RF nmultiplexers. The
switching sedions of each bank areidenticd.

Ead channdl in abank is conneded to its COM by closing the gppropriate
(nonlatching) relays. Only one channel in ead bank can be connededtoits
COM at atime. Channdls are referrd as n0 throughn3 and COM n0, where
nis the bank number (h = 0-5 for E8482A and n = 0-2 for E8482B). User
inpus/outputs to any modue use 5077 SMB conredors. At power-off,
power-on, a following a reset, the firstchannel in ead bank is conneded to
its COM. That is, channel nO is conneded to the COM n0 connedor, and all
other channels (nl throughn3) in eat bank areopen (nonteminated).

In addition, the E8482A/B RF Multi plexer modue can control up to two
additional expander modues. The expander modues can be dtherthe
E1473A 500 RF Multiplexer Expander modue or the E1475A 75] RF
Multi plexer Expandermodue. The Expandermodues can beinsertedinthe
C-Size mainframe next to the RF Multi plexer modue, or can be located up
to eight meters away from the RF multi plexer modu e using remote
expander cables. Locatingthe expander modu e doseto the extemal device
keeps conreding cable lengths to aminimum, thereby reducing the
posshility of crosstlk andinsertion lossof high frequency signals. See
Agilent E8482A/B Six/Threelx4 RF Multiplexe Modue User’s Manud for
details.

The Agilent EB8482B Three1x4 RF Multiplexe modueis identical in
operationto the BB482A Six 1x4 RF Multi plexer modu e with the excetion
of fewer switching chanrels. The E8482B provides a goodchoicefor users
requiri ng fewer RF switching chanrgls.

Chapter 1
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Figure 1-3. Simplified Schematic of th e RF Multiplexers

RF Multiplexer
Modu le
Specifications

RF Multiplexer
Modu le Serial
Numbers

RF Multiplexer
Modu le Options

Spedficaionsarelisted in Appendix A of this manual. These spedficaions
arethe performance standards or limits against which the modues may be
tested.

Devices coveral by this manual areidentified by Agilent Techndogies
product number EB482A/B foll owed with aten-charader serial number (&
listed onthe titl e page). Agilent uses atwo-part setial number in the form
US00000000The first 2-letter indicates the courtry in which the product
was manufactured (US = United States). The last 8-digit is unique and
assigned sequentially for that particular product number. The serial number
plate is located onthe right-hand shield nearthe badkplane conrecors.

There areno eledrica or mechanicd options avail able for the Agilent
E8482A/B RF Multiplexer modues.
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Chapter 2
Verification Tests

Introdu ction

The purpose of the functional verification testsdescribed in this chapteris
to provide a réatively fastand easy way to determine that the Agilent
E8482A/B Six/Threelx4 RF Multiplexermodueis operaional. For more
in-depth, higher confidence leve test procedures, use the performance
veilficationtest in this chapter. The verificaion testsare

® Functional Verification Test: Slf-Test
® Performance Veiificaion Test: Closed-Channel Resistance Test

General Test Requirements

Before performingthe verificaiontests youshoud ched the requirements
and assumptions in this sedion.

Recommended Test Table2-1lists thetestequipment recommended for testingand servicing the
; modue. Essential requirements for ead pieceof test equipment are
Equ Ipment described in the Requirements column.

Table 2-1. Recommended Test Equipment

Instrument Requireme nts Recommended Mod el Use @

GPIB compatibility as defined by
SEE Sarerd 493157 110 | iy compaute P wir
Controller, GPIB SH1, AHL, T2, TEO, L2, LEO, ﬁgltlaelTet(fZ%O GPIB card FPT
SRO, RLO, PPO, DCO, DTO, and

C1,2,3,4,5.

Compatible with the RF

Mainframe Multiplexer module

Agilent E8401A/03A/04A/08A FPT

Compatible with the RF

Command Module Multiplexer module

Agilent E1406A FPT

Agilent 3458A or

Digital Multimeter 4-wire Ohms Agilent 34401A

P, T

a. F = Functional Verification Tests, P = Performance Verification Tests, T = Troubleshooting

NOTE The performancetests troubeshoaing andrepair procedures are written
for the recommanded test equipment. Sulstituting dternate test equipment
may requir e that someprocedures be nodified.
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Test Cond itions/
Procedures

Performance Test
Record

Recommended
System
Configuration

NOTE

Y oushoud complete the Performance Veificaiontestsat leastonce ayear.
For heavy use or severeoperating environments, perform the tests nore
often.

The verificaion testsasaume that the person performing the tests
understands how to operae the mainframe, the RF multi plexermodue, and
spedfied test equipment. The test procedures do na spedfy equipment
settings for test equipment, except in generd tems. It is assumed that a
gualified, servicetrained technician will seled and conred the cales,
adapters, and probes required for the test.

It is assumed that the temperaure is no greaer than 25°C and the rdative
humidity is no greaerthan 40% (within the spedficaions as shown in
Appendix A).

The results of each Performance Veification Test may be re®rded in the
Performance Test Record (Table 2-3). Y oucan make a opy o this form, if
desired.

All verificationtests n this chapter asssume the foll owing:

* An E1406A command modue and an E8482A/B RF Multi plexer
modue areinstal ed in the mainframe.

® The Agilent SICL Library, VISA extensions, and an Agilent 82350
GPIB cad had been install ed and propety configured in your PC
computer.

®* The computeris conneded to the EL406A command moduevia GPIB
interface The GPIB seled codeis 7, the GPIB primary address is09,
andthe EB482A/B modueis at logicd address120 (secondary
address =120/8 = 15).

® The EB482A/B SCR driver (RevisionA.11.01 ¢ later) had been
downloaded into the E1406A command modue. For access b the
most up to date instrument drivers, go to the web site
(http:/iwww.agil ent.com/ffind/inst_drivers).

®* DMM is an Agilent 3458A.

You may nead to change the modue's add-essandor command syntax to
perform the tests br your setup. However, substituting dternate
configuration may require that someprocedures be nodified. See Agilent
E8482A/B Six/Three1x4 RF Multiplexee Modue User’s Manud for more
information on addess €ledion, cabling guidelines, andthe related SCPI
commands.
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Functional Verification Test

The Functiona Verificaion Testfor the EB482A/B RF Multiplexermodue
consistsof sending the self-test command (*TST?) and cheding the
resporse. This testcan be used at any time to verify that the deviceis
conreded properly andis respondngto basic commands. However, it does
not ensure modue's switching operability.

Test Procedure 1. Verify the RF multiplexer modue is propetly installed in the
mainframe and the mainframe has pas<ed its power-on sequencetest

2. Verify that the computeris propedy conneced to the mainframe via
GPIB interface

3. Sendthe *TST? command to the RF multi plexer modue (GPIB
primary address is09 and secondary address is120'8 = 15) from
Agilent VISA Assistant applicaion program.

4, A"+0" returned means no self-test fail ure, while any nonzero error
code reurned ind cates a self-testfail ure. See Tdle 2-2 below for the
description o self-test error codes.

NOTE Test failures can ke caused by improper cablingjmproper seledion o the
interface seled code, primary, andor seconday address ®tting. Verify
proper conredion and addess ®ledion before troudeshoaing. As
required, see Agilent E8482A/B Sx/Threelx4 RF Multiplexer Modue
User’s Manud for more information onmodue install ation, addess
seledion, andthe related SCPI comnands.

Corrective Action Annonzew error codeis returned when the modue self-test fails. The
meaning o eac code is given in Table 2-2. If a self-test fail ure occurs,
recycle power and reped the self-test procedure as shown abowe. If the
problem reoccurs, the modue rejuires to be repaired. Contad Agil ent
Techndogies for repair and service (seepage 10).

Table 2-2. Self-test Error Codes

Error@ Descri ption (probable Causes)

+0 Self-test passes.

+ss01 Firmware error.

+ss02 Bus error (problem communicating with the module).

+ss03 Incorrect ID information in ID register.

+ss05 Card data register incorrect (hardware and firmware with
different values).

+ss10 Interrupt expected but not received.

+ss11 Card busy time incorrect.

a. ss = card number (with leading zero deleted, the typical is 1)
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Performance Test: Closed-Channel Resistance Test

NOTE

NOTE

Test Procedure

The most likely spedficaionto change with time is the rday contad
resistance Therefbre, the performance verificationtest in this sedionis to
test the dosed-channel resistance for ead channel of the EB482A/B RF
multiplexer modue. It is suitable for identifying a damaged relay.

In generd, anew rday shoud have a ontad resistanceof 1. or less
Relays with contad resistancein excessof 2. shoud be replacel.
Performance of a rday will deteriorate with use.

In the foll owing procedures, card number ssis with the typical value of 1.
All commands snding to the RF multi plexe modue (GPIBprimary
addess is09 andsemnday address is120/8 = 15) are fromthe VISA
Assisant Application Program.

Only one chanrel in each bark is conneded to its COM at atime At
power-off, power-on, a following areset, the first chanrel in each bark
(n0O, where bark number n = 0-5 for E8482A and n = 0-2 for E848B) is
conreded to its COM nO.

1. Verify that the EB482A/B modue is properly installed in the
mainframe and the mainframe has passed its power-on sequencetest

2. Verify that the computeris propery conneded to the mainframe via
GPIB interface

3. Measure dosed-channel resistance for channel 00 (in Bank 0)

-- Conred the DMM (Agilent 3458A) between the center conductor
of the COM 00 conredor and the center condctor of the channel
00 conredor (seeFigure 2-1). Referto Figure 1-3 for the channel
conredor locations onthe modue's front panel.

-- Poweronthe DMM (Agilent 34587), and set the DMM to 4-wire
Ohms, autorange.

-- Send CLOS (@5ss00) to the RF nultiplexer modue to close channel
00.

-- Observe the DMM display and record the realingin Table 2-3.

NOTE As required, seethe Agilent 3458A Multimeter Operating, Programming,

and Configuration Manud for more configuration information.
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4. Repea step 3for channels 01, 02and 03(in Bank 0) with the
foll owing changes:

-- Move the DMM LO line to the center condctor of the channel
uncertest

-- Use CLOS (@sscc), wheress= card number and cc = channel
number under test (01-03 for Bank 0).

5. Repea Steps 3 & 4 for channels in Banks 1, 2, 3, 4,and 5(Banks 1
and 2for E848B) with the foll owing changes:

-- Move the DMM HI line to the COM conneaor of the Bank uncer

testandthe DMM LO line to the channel under test within the
tested bank.

-- Use CLOS (@sscc), wheress= card number and cc = channel
number (10-13for Bank 1, 2023 for Bank 2, 3633 for Bank 3,

40-43for Bank 4 and 5653 for Bank 5).

Simplified Schema tic of One 4:1 Multiplexer

(Bank 0)
T
© ®) col
K99
T COM 00
—1©
K98
7@/'0 ®) o2
O
| ®) co3
Agilent 3458A Cngon
Multimeter enter
0 Sense Input
HI

Channel
Center

Figure 2-1. Closed-Channel Resistance Test Conn ections
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Corrective Action

WARNING

As shown in Appendix A, theinitial closed-channel resistance for any relay
contad of the EB482A/B RF multi plexer modue shoud beless han 17 .
However, the dedromechanicad relays aresubjed to namal wear-out (see
Appendix B). As the rd ay begins to wearout, its contad resistanceincreaes.
When any channel'sresistanceis greaerthan 20 (or not suit for your
applicaion), the rdays in the correspondng channel shoud be replaced.

Accordingto the repair strategy for the EB482A/B modue (seepage 27),
you may need to replace atire printed circuit assembly (PCA) board when
any relay onthe board is out of the spedficaion limit. However, the
sensitivity of the gopli cation shoud be waghed against the costof repladng
the entire PCA board (PN E848260001) with some useful li fe remaining.

Any maintenance and repair of the module must be performed
by qualified personnel. Contact Agilent Technologies (see
page 10) for re pair and service.
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Performance Test Record

Table 2-3is a form youcan copyand useto record performanceverificaion
testresults for the RF Multiplexer modues. Information conceming test
limits, measurement uncertainty, and testacaracy ratio (TAR) is provided
below.

NOTE Theaccuracy, measuremant uncertainty, and TAR \alues shown in
Table 2-3 are valid ONLY fr the spedfic test condtions, test equipment,
and ssumption described. If you wse test equipment andor change the test
condtions, you will need to compute the spedfic values for your test stup.

Test LImitS  Test limits aredefined for closed-channel resistance test using the
spedficaions in Appendix A of this manual. The dosed-channel resistance
test gedficaions aresingle-sided (i.e., thereis an upperlimit but nolower
limit). In the Performance Test Record, the Minimum column is blank.

Measurement Forthe performance verificaiontests in this manual, the measurement
Uncertaint uncettainties arebased on 90day acairacy spedfications for the Agilent
y 3458A Digital M ultimeter. The cdculations areshown below.

Closed-Channel Condtions:

Resistance Test ® 4-wire ohmsfunction, 100 _range

® 90-day spedfications
® Worst-cese realing=2.0"

M.U. [ 115ppmof Reading . .5 ppm of Range
(15x10%* 2.0) + (5x10° * 10)
= 8.0x10°7

Test Accu racy Ratio Test Accuracy Ratiosarenot defined for single-sided measurements, so al
(T AR) closed-channel resistance measurements have 'NA' (Not Applicable) in the
TAR column.
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Table 2-3. Performance Test Record (Page 1 of 2)

Model Report Number Date
General Information

Test Facility

Name Phone

Address Fax

City, State, ZIP e-Malil

Customer Tested by

Notes

Test Equipment Used

Description Model No. Trace No. Cal Due Date
1.

2.

3

4.

5

6
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Table 2-3. Performance Test Record (Page 2 of 2)

Model Report Number Date
Test Minimum Value® Measured Value Maximum | Measurement | Test Accuracy
No/Descri ption 2 Value Uncertainty Ratio (TAR)
Closed-Channel Resistance Test (Values in Ohms)
Channel 00 2.0 8.0E-5 NA
Channel 01 2.0 8.0E-5 NA
Channel 02 2.0 8.0E-5 NA
Channel 03 2.0 8.0E-5 NA
Channel 10 2.0 8.0E-5 NA
Channel 11 2.0 8.0E-5 NA
Channel 12 2.0 8.0E-5 NA
Channel 13 2.0 8.0E-5 NA
Channel 20 2.0 8.0E-5 NA
Channel 21 2.0 8.0E-5 NA
Channel 22 2.0 8.0E-5 NA
Channel 23 2.0 8.0E-5 NA
Channel 30 2.0 8.0E-5 NA
Channel 31 2.0 8.0E-5 NA
Channel 32 2.0 8.0E-5 NA
Channel 33 2.0 8.0E-5 NA
Channel 40 2.0 8.0E-5 NA
Channel 41 2.0 8.0E-5 NA
Channel 42 2.0 8.0E-5 NA
Channel 43 2.0 8.0E-5 NA
Channel 50 2.0 8.0E-5 NA
Channel 51 2.0 8.0E-5 NA
Channel 52 2.0 8.0E-5 NA
Channel 53 2.0 8.0E-5 NA

a. Channels 30 through 53 are not available for E8482B module.
b. Single-sided specification - Minimum Value does not apply.
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Notes:
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Chapter 3
Service

Introdu ction

WARNING

NOTE

Repair Strategy

NOTE

This chapter contains sviceinformation for the Agilent E8482A/B RF
Multi plexer modues, including repair strategy, ordering replacele parts,
repair/maintenance guidelines, as well as roubeshoating techniques.

Do not p erform any of th e service procedures shown unless
you are a qualified, service -trained technician, and h ave read
the "Safety Considerations" in Chapter 1.

The performancetests troubeshoaing andrepair procedures are written
for the recommanded test equipment as shownin Table 2-1 on pag 17 o
this manud. Sulstituting dternate test equipment may requir e that some
procedures be modified.

Agilent recommends replacament of the entire printed circuit assembly
(PCA) board for the EB482A/B RF Multi plexer modu es when any of the
relay onthe board fails or the end o relay life goproaches. However, the
sensitivity of the gopli cation shoud be waghed against the costof repladng
the entire drcuit board with some useful li fe remaining. Table 3-1 shows the
orderinginformationfor the user-replacedle asemblies. SeeFigure 3-1for
the simplified diagrams of the replacedle PCA boards. For more repair
information, contad Agilent Techndogies (seepage 10).

As showninFigure 3-3,the EB482A RF Multi plexermodue ocontains three
PCA boards (A1,A2,and A3). The EB48B modue contains two PCA
boards (Al and A2) as hown in Figure 3-4. Both the EB482A andthe
E8482B haveone rday driver PCA (A1, PN E848260002 wherethe VXI
interface relay deaoders andrelay drivers arelocated. The rday assembly
PCA (A2/A3, PN E848260001 wherethe multi plexer rdays, tree reays,
andtheir associated RF connedors arelocaed provides threebanks of
channels. Therefore, the EB482A RF Multiplexer (six banks of channels)
has two relay assembly PCAs, while the EB482B modue (threebanks of
channels) has one rday assembly PCA only.

As required, see Appendix C of this manud for the detail ed schematics and
comporent locator diagrams of the Agilent E8482A/B Sx/Threelx4 RF
Multi plexer modue.
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Replaceable Parts

The replacedle parts for the Agilent EB482A/B modues arethe PCA
boards (seeFigure 3-1). To order a replacedle PCA board, spedfy the
Agilent part numberlisted in Table 3-1 andthe quantity required. Send you
orderto Agilent Techndogies. See 'Contad Agilent Techndogies" in
Chaper 1 for details.

Table 3-1. E8482A/B RF Multiplexer Module Replaceable PCAs

Reference . N
Designator Part Number Quantity Descri ption
Al E8482-60002 1 Relay Driver PCA
A2 - A3 E8482-60001 oa Relay Assembly PCA

a. The E8482B RF Multiplexer module contains one Relay Assembly PCA.

Al
Relay Driver PCA

LTSN

»

] « P102

J100

A2/A3
Relay Assembly PCA

P16

Figure 3-1. Printed Circ uit Assemblies of the E8482A/B

28 Service

Chapter 3



Repair/Maintenance Guidelines

ESD Precautions

Cleaning

Requireme nts

WARNING

This sedion provides guidelines for repairing and maintaining the Agil ent
E8482A/B RF Multiplexer moddes, including:

® ESD precautions

® Cleaning Requirements

Eledrostatic discharge (ESD) may damage static-sensitive devices inthe RF
multiplexer modues. This damage can range from slight parameter
degradation to catastrophic failure. When handling multi plexer assemblies,
foll ow these guidelines to avoid damaging comporents:

® Always use astatic-free work stationwith a pad of condtctive rubber
or similar material when handling eledronic comporents.

® Afteryouremove an assembly from the modue, placethe assembly on
a oonductive surfaceto guard against ESD damage. Do na stadk
asemblies.

Preventive maintenance for the Agilent E8482A/B RF multi plexer modue
consistsof periodicaly cleaning the modue to remove dustand debris that
will build up owertime. The deaninginterval is dependent onthe
environment condtions and appli cation. For best results, you shoud clean
the modue once ayearor more often if the modue is used in extremely
dusty or very humid area The front panel and the top/bottom cover can be
cleaned with adry cloth or one slightly dampened with water.

To prevent electrical s hock, disc onnect any AC power from the
mainframe and from other modules that may be connected to
the RF multiplexer m odule before cleaning.
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Troubleshoot ing

Totroudeshoa an Agil ent EB482A/B RF Multi plexermodue problem, you
shoud first identify the problem, and then isolate the cause to a
user-replacedle asssembly.

NOTE Test failures can ke caused by improper cablingjmproper seledion o the
interface seled code, primary, andor seconday address ®tting. Verify
proper conredion and addess ®ledion before troudeshoaing. As
required, seethe Agilent E8482A0/B Sx/Three1x4 RF Multiplexer Modue
User’'s Manud for i nfformation on addess ®ledion andcabling gudelines.

ldent ifyi ng the Table3-2lists Dme common problems alongwith symptomsand passble
Problem solutions.

NOTE If the problem @n na be identified or traced to a user-replaceable
asebly with the foll owing procedures, contact Agil ent Technd ogies for
repair andservice (seepage 10).

Table 3-2. Agilent E8482A/B Common Problems

Problem Type Symptom Recommended Actions 2

Non-zero error code in response

Self-test Errors to the *TST? command.

See page 19 in Chapter 2.

See Appendix C - Error Messages
Non-zero error code in response | in the Agilent EB482A/B Six/Three
to the SYST:ERR? command. 1x4 RF Multiplexer User's Manual
for module errors and causes.

Operator Errors

Catastrophic
Failures

See "Testing the Assembly" later in

Not responding to commands. this chapter,

Performance Out of Failing Closed-channel

Specification Resistance Test See page 22 in Chapter 2.

a. Verify proper connections and correct logical address setting before troubleshooting.
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Testing the
Assembly

Y oucan usethe testsand chedks in Table 3-3to identify the problem onthe
user-replacedle asseembly. SeeFigure 3-1 for thelocations of the chedked
comporents onthe EB482A/B PCAs. Thetypicd chedks for the RF
multiplexer modues include:

® Cheding for hea damage

® Cheding logicd address svitch setting
® Cheding E1472A mode switch setting
® Cheding conredors contads

Table 3-3. Agilent E8482A/B Tests/Checks

Test/Check

Reference Designator Check:

Discolored PC boards

Heat Damage N.A. Damaged insulation
Evidence of arcing

Logical Address Switch S101 Logical address setting

E1472A Mode Switch J100 Mode Switch setting

Connectors

J100, P101, P102,

P200, P400 (on A1) Bent or damaged connectors

P16 (on A2/A3)

NOTE

Checking for Heat
Damage

Checking Log ical
Address Swi tch

Seethe Agilent EB482A/B Six/Threelx4 RF Multiplexe Modue User’'s
Manud for more information onthe Logical AddressSwitch (S1023 andthe
E1472A Mode Switch (J100) settings. If there are no appaent problens
following the typical checls, runthe Paformance Vaeifi cation Test in
Chaper 2 of this manud to seeif the nodueis defedive

Insped the ssembly for signs of abnarmal intemally generaed hed such as
discolored printed circuit boards or componrents, damaged insulation, a
evidence of arcing. If thereis damage, do nd operae the modue urtil you
have wrreded the problem.

Verify that the logicd address svitch (S101) is st corredly (factory set at
120). SeeAgilent E8482A/B Six/Threelx4 RF Multiplexe Modue User's
Manud for information onaddress tting.
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Checking E1472A Mode Verify that the E1472A Mode Switch (J100) is set corredly (seeFigure

Switch

Modue User's Manud.

E1472A Mode Switch

d

1. Locate the E1472A Mode Switch at the rear of the E8482A module.
2. Move the jumper on the mode switch from Position 2 to Position 1,

as

-

&z]'&&
X X X
1

2 3 4

At the factory
(E8482A mode)

shown,

5

—_—

XXE@
X X X
2 3 4 5

E1472A mode
RQ =1

~

Position Numbers
(1=Jumper; 0=No Jumper; - =Unused)

Jumper Configuration

12345

0 - 001 —_— E8482A mode (factory default)
1 - 000 ——»  E1472Amode, IRQ =X
1 - 001 ——  E1472Amode, IRQ =1
1 - 010 —————— E1472Amode, IRQ =2
1T - 011 —————— E1472Amode, IRQ =3
1 - 100 —— > E1472Amode, IRQ = 4
1T - 101 — > E1472Amode, IRQ =5
1T - 110 — > E1472Amode, IRQ = 6
T - 111 — > E1472Amode, IRQ =7

NOTES:

Q. Position 1 is used for sefting E1472A/E8482A mode.

1= E1472A mode; 0 = E8482A mode.

b. Position 2 is not used.
c. Postions 3 - 5 are used for sefting Inferrupt Priority Level
when in E1472A mode and are not used in E8482A mode.

Figure 3-2. E1472A Mode Switch Settings

3-2). For moredetails, seeAgil ent E8482A/B Sx/Threelx4 RF Multiplexe
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Checking Conn ectors Ched all conredors (J100,P101,P102,P200and P400) onthe Relay
Driver PCA board (A1) for bent pins or damaged contads. If any of them is
damaged, youmay have to replacethe PCA (PN E848260002.

Chedk the conreaor (P16) onthe Relay Assembly PCA board (A2 or A3)
for bent pins or damaged contads. Y ou may have to replacethe PCA (PN
E848260007) for the damaged conredor.

WARNING Any maintenance and repair of the module must be performed
by qualified personnel. Contact Agilent Technologies (see
page 10) for repair and service as re quired.

E8482A Modu le  Usethe following procedures 1o disasemble the Agilent EB482A Six 1x4
Disassem ny RF Multi plexer modue (seeFigure 3-3).

NOTE To avoid damageto the screw head slots, use a T8 Torx driver to removethe
front panel handes and aT10 Torx driver to renovethe top/bottom wvers
andthe A2/A3 PCAs.

1. Toremove the top/bottom covers:

-- Remove dl 30 nus and washers from the RF connedors as shown.
-- Remove the aght T10 Torx screws from the top cover a hown.

-- Lift the top cover off the modue. The mver may be atight fit
aroundthe RF conredors.

-- Turn the asembly over and lift off the bottom cover. The cover may
be atight fit aroundthe RF conredors.

2. Toremove the A2 and A3 assmblies:

-- Remove the 3-to-1 cable from the A1, A2 and A3 assmblies as
shown.

-- Remove the three TLO Torx screws from the rday assembly PCA
(A2) as shown.

-- Lift thetoprelay assembly PCA (A2) out.

-- Lift the shield board (between A2 and A3) out as hown.

-- Lift the bottom relay assembly PCA (A3) out.
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3. Toremove the front panel and front panel handles:

-- Remove the two T8 Torx screws from the handles as hown.

-- Remove the two T8 Torx screwholding the front panel to the Al
PCA as shown.

-- Lift the front panel off the A1 PCA.

(2) 3-to-1 Cable
Bottom Cover

A2-A3
(Relay Assembly PCA)

Shield Al

(Between A2 and A3)

(2) T8 Torx

(2) Handle

g/%

(2) T8 Torx
/

3

(30) Nut

\

* \
soeoyooeao, 00000
CPePee 0000 e AP

B

(3) T10 Torx

(30) Washer L ; % T Tkover
ﬁ Eront Panel " (8) T10 Torx

N /

Figure 3-3. Agilent E8482A Disassem bly

E8482B Modu le usethe following procedures 1 disassemblethe Agilent E8482B Threel1x4
Disassem ny RF Multi plexer modue (seeFigure 3-4).

NOTE To avoid damageto the screw head slots, use a T8 Torx driver to removethe
front panel handes and aT10 Torx driver to renovethe top/bottom wvers
andA2 PCA.
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1.

To remove the top/bottom covers:

-- Remove dl 15 nus and washers from the RF conredors as shown.

-- Remove the aght T10 Torx screws from the top cover & shown.

-- Lift the top cover off the modue. The cover may be atight fit
aroundthe RF conredors.

-- Turn the ssembly over and lift off the bottom cover. The cover may
be atight fit aroundthe RF conredors.

. Toremove the A2 assmbly:

-- Remove the 3-to-1 cable from the Aland A2 asemblies as shown.

-- Remove the three TLO Torx screws from the rday assembly PCA
(A2) as shown.

-- Lift the rday assembly PCA (A2) out.

. To remove the front panel and front panel handles:

-- Remove the two T8 Torx screws from the handles as hown.

-- Remove the two T8 Torx screwholding the front panel to the Al
PCA as shown.

-- Lift the front panel off the A1 PCA.

A2

(2) T8 Torx
(2) Handle

(2) T8 Torx

(15) Nut

£

(15) Washer

&

"

\ \
g% agaoa&oaﬂooﬂoooagy

Front Panel

(2) 3-to-1 Cable Bottom Cover

(3) T10 Torx
Top Cover

(8) T10 Torx

Figure 3-4. Agilent E8482B Modu le Disassem bly
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Appendix A
E8482A/B Specifications

Table 3-4. E8482A/B Specifications

ITEMS SPECIFICATIONS

GENERAL CHARACTERISTICS

Modu le Size/Device Type: C-Size 1-Slot, Register based, A16, slave
only, P1 and P2 Connectors
Total Channels: Six 1x4 Multiplexers (E8482A);
Three 1x4 Multiplexers (E8482B)
Relays Type: Non-latching armature
Typical Relay Life: At rated load: 10°
(10 mA, 24V, 2.5GHz, 500 impedance)
Power Requirements: Peak module current: 0IA@+5V;021A@ +12V
Dynamic module current: 0IA@+5V;01A@ +12V
Watts/sl ot: 6W
Cooling/slot: 0.1 mm H,0 @ 0.5 Liter/sec for 10°C rise
Operating Temperature: 0 - 55°C
Operating Hu midity: 65% RH, O - 40°C

INPUT CHARACTERISTICS

Maximum Voltage: Any two terminals: 30 V dc, 30 V ac peak
Maximum Current: Per channel or common: 0.5Adc

Maximum Power: Per channel or common: 10 Wdc, 10 VA ac
Characteristic Im pedance: 500

DC ISOLATION

Initial Closed Channel Resistance: <10

Isolation resis tance: < (40°C, 65% RH): >108 ¢

(between any two terminals)

Thermal O ffset: Per channel: <100V

(continued on the next page)
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Table 3-4. EB482A/B Specifications

ITEMS SPECIFICATIONS
AC ISOLATION / PERFORMANCE (Z,= Z5 =501 < (40°C, 95% RH):)
Bandwidth (- 1.5 dB): 2.5 GHz
Insertion Lo ss: < 500 MHz: <-0.5dB
<1 GHz: <-0.6dB
<2 GHz: <-1.0dB
<2.5GHz: <-1.5dB
<3 GHz: <-2.0 dB (typical)
Crosstalk: < 500 MHz: <-60dB
(Closed channel to Closed Channel, <1 GHz: <-57dB
with 500 termination) <2 GHz: <-55dB
<2.5GHz: <-40dB
<3 GHz: < -39 dB (typical)
VSWR (with 50 © "termination) < 500 MHz: <1.15
<1 GHz: <1.25
<2 GHz: <1.35
<2.5GHz: <1.45
<3 GHz: < 1.50 (typical)
Typical Insertion L oss Typical Crosstalk (Channel-to-channd)
0dB — ndb
T
-0.2dB e -20 dB
. -rN\
o |
0.4 dB Iﬁﬂ“‘\ﬂ.l\ -40 dB
-0FdB i -60dB
-05dB -30 dB
TN
-1.0dB -100dB
10 MHz 100 MHz 1GHz 3GHz 10 MHz 100 MHz 1GHz 3GHz
Typical VSWR
1.4
1.4
1.3
1.2
1.1 A
A
1.0 ‘T*"
10 MHz 100 MHz 1GHz  3GHz
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Appendix B
Relay Life

Replaceme nt Strategy

Eledromedhanicd relaysaresubjed to normal wear-out. Relay life depends
onseverd factors as shown below. The re@mmended repair strategy for the
E8482A/B RF Multi plexermodues is PGA-level replacement. User repairs
tothe EB482A/B RF Multi plexer modues arelimited to replacement of the
entire drcuit board (PN E848260007) when any of the rday fails or the end
of relay life goproacdhes. The sensitivity of the gppli cationshoud be waghed
against the cost of repladng the entire drcuit board with some useful li fe
remaining. For more information, contad Agilent Techndogies (see

page 10).

NOTE Rdays that wear out normally or fail due to misuse shoud na be
considered defediveand ae not covered by the product’s warranty.

Relay Life Factors

Some effeds of loading and switching frequency onrelay life foll ow.

® Relay Load. In generd, higher power switching reduces relay life. In
addition, cagpadtive/inductive loads and highinrush currents (for
example, turning onalamp or starting a motor) reduces relay life.
Exceeling spedfied maximum inpus can cause catastrophic fail ure.

® Switching Frequency. Relay contads hea up when switched. As the
switching frequency increases, the contads have less tinme to dissipate
hed. The resulting increase in contad temperaure dso reduces relay
life.

End-of-L ife Determination

A preventive maintenance routine can prevent problems caused by
unexpeded relay failure. The end o thelife of the rday can be determined
by using ore or more of the threemethods described below. The best method
(or combination of methods), aswell as the fal ure citeria, depends onthe
applicaion in which the rday is used.

® Contact Resistance Maximum Value. As the rday begins to wear
out, its contad resistanceincreases. When the resistance exceals a
predetemmined value, the rday shoud be replaced.
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® Contact Resistance Variance. The stahility of the contad resistance
decreaes with age. Using this method,the montad resisanceis
measured severd (5-10) times, and the variance of the measurements
is determined. An increae in the varianceindicaes deteriorating
performance

®* Number of Relay Operations. Relays can be replaced after a
predetemmined number of contad closures. However, this method
requires knowledge of the gpplied load and life spedficaions for the
applied load.
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Appendix C
Schematics

This appendix contains the schematics and componrent locator drawings for
the Agilent EB482A/B Six/Three1x4 RF Multiplexer Modues.

® E848260001Comporent Locaor .. ............oon... 43
® £E848260001SchematicSheg 1 of 1.................. 44
® E848260002Comporent Locaor .. ... 45
® £E848260002SchematicSheg 1 of 5.................. 46
® £E848260002Schematic Shegt 2 of 5.. .. ... ... ........ 47
® £E848260002SchematicSheee 3 0of 5.. .. ... ... .. ... ... 48
® £848260002Schematic Sheg 4 of 5.. .. ... ... ... ... 49
® £848260002Schematic Shee 50f5.. .. ... ... . ... ... 50
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Notes:
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