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MANUFACTURER’S DECLARATION

Each instrument contained in the HP 851088 System and its options has been individually licensed according to
the appropriate General License, as follows:

HP 83508/83540A option 004 Sweap Oscillator General License FTZ 1045/1984

HP 8510B Network Analyzer General License FTZ 526/1879
HP 8518A S-Parameter Test Set General License FTZ 526/1879
HP 83621A Synthesized Sweeper General License FTZ 1046/1984
HP 85105A Millimeter-wave Controller General License FTZ 1046/1884
HP 85104A Test Set Module General License FTZ 1046/1984
HP 8122C Disk Drive General License FTZ 1046/1984

The German Bundespost has been notified that this equipment was putinto circuiation and has been granted the
right to check the product type for compliance with these requirements.

Note: If the test and measurement equipment is operated with unshielded cables and/or used for measurements
on open set-ups, the user must insure that under these operating conditions, the radio frequency interference
kmits are met at the border of his premises.

Die im Systern HP 85106B verwendeten Geraete und deren Optionen sind, gemaess hachfoQgender Aufsteliung,
entsprechend der jeweils geltenden Allgemeinen Genehmigung zugelassen:

HP 83508/83540A option 004Sweep Oscillator Aligemeine Genehmigung FTZ 1046/1984

HP 85108 Network Analyzer Aligemeine Genehmigung FTZ 526/1879
HP 8516A S-Parameter Test Set Aligemeine Genehmigung FTZ 526/1878
HP 83621A Synthesized Sweeper Allgemeine Genehmigung FTZ 1046/1984
HP 85105A Millimeter-wave Controller Allgemeine Genehmigung FTZ 1046/1984
HP 85104 A Test Set Module ‘ Aligemeine Genehmigung FTZ 1046/1984
- HP 8122C Disk Drive _ Aligemeine Genehmigung FTZ 1046/1884

Der Deutschen Bundespost wurde das inverkehrbringen dieses Geraeles/Systems angezeigt und die
Berechtigung zur Uberpruefung der Serie auf Einhaltung der Bestimmungen eingerasumt.

Zusatzinformation fuer Mess-und Testgeraste:

Werden Mess-und Testgeraete mit ungeschirmien Kabeln und/oder in offenen Messaufbauien verwendet, soist
- vom Betreiber sicherzustellen, dass die Funk-Entstoerbestimmungen unter Betriebsbedingungen an seiner

Grundstuecksgrenze eingehalten werden.



SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation. This product
has been designed and tested in accordance with
international standards,

SAFETY SYMBOLS

Instruction manual symbol: the
product will be marked with this
symbol when it is necessary for
the user {o refer to the instruction
manual (refer to Table of Con-
tents).

Indicates hazardous voltages.

--L Indicates earth (ground) terminal.

kb The WARNING sign denctes a
| WARMING |

hazard. It calls attention to a pro-
' cedure, practice, or the like,
which, if not correctly performed
or adhered to. could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

) BOASAnN -t The CAUTION sign denotes a

¢ CAUTION 3 nazard. It calls attention to an

A operating procedure, practice,
or the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
fion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met,

EBEFORE APPLYING POWER

Verify that the product is configured to match the
available main power source per the input power
configuration instructions provided in this manual.

tf this product is to be energized via an auto-
transformer make sure the common terminal is
connected to the neutral (grounded side of the
mains supply).

SERVICING

WARKING

Any servicing, adjustment, maintenance, or
repair of this product must be performed only
by qualified personnel.

Adjustments described in this manual may be
performed with power supplied to the product
while protective covers are removed. Energy
available at many points may, if contacted,
resuft in personal injury.

Capacitors inside this product may still be
charged even when disconnected from their
power source.

To avoid a fire hazard, only fuses with the
required current rating and of the specified
type (normal blow, time defay, etc.) are to be
used for replacement.
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INTRODUCTION
This manual explains the assembly, operation, and repair of the HP 851068 Millimeter-wave
S-parameter Network Analyzer System.

The HP 851068 Millimeter-wave (mm-wave) system includes cne each of the following components, all
of which are factory instailed in a system cabinet:

e HP 85108 Network Analyzer

& HP 85105A Miilimeter-wave Controlier

& HP 83621A Synthesized Source

¢ HP 8350B/83540A Sweep Osciliator With Optfon 004 (rear panel output)
& HP 8122C Dual Disk Drive

& Systemn Cabinet - all instruments noted above are mounted in this cabinet

To complete your millimeter-wave system, two test set modules must be ordered for the frequency
band of interest. Refer to the paragraph titled “Frequency Bands and Accessories Availabie” in this
section.

An HP 851068 system configuration disk and system configuration tape are included with your system.
This disk (or tape) allows you to load the mm-wave instrument and hardware states into your system.
Refer to the “Operation’’ section of this manual for more information about loading your system's
configuration.

HOW TO USE THIS MANUAL

Use this manual for setup, calibration, performance verification, and troubleshooting of the HP 851068
system. Consult the manuals of individual instruments and accessories in the system when necessary
for reterence.

This manual is divided into the following sections and is organized as follows:
1. Getling Started contains information on the installation of your system, up o power-on.

2. Operation contains a system description, instructions for powering-on the system, performing a
system calibration, and several exampie measuremenis.

3. Performance Verification contains information regarding performance verification of the system
using a waveguide verification kit and the HP 8510 Specifications and Performance Verification
software.

4. Service and Troubleshooting contains information about troubleshooting and repairing a system
that is not working property.

HP B5106B Getting Started 1-1
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5. HP 85104A comtains information that is specific to the HP B5104A test set module such as
replaceable parts, theory of opsration, and troubleshooting information.

6. HP 85105A contains information that is specific o the HP 85105A mm-wave controller such as
repiaceable parts, theory of operation, and troubleshooting information.

7. Appendix contains information on HP-IB addresses, hardware states and instrument states for
microwave and millimeter-wave HP 8510 systems.

RESCRIPTION OF THE MILLIMETER-WAVE SYSTEM

The HP 851068 is the base for every mm-wave system; the components of the HP 851068 are
necessary for all waveguide bands from 40 to 110 GHz (refer to Table 1-1). Two HP 85104A Series Test
Set Modules must be added to make the system operational; these components are band-dapendent.
For fully error-corrected measurements, a calibration kit in the same frequency band as the test set
modules being used must also be added. Refer to the paragraph titled “Frequency Bands and
Accessories Avaliable” for the specific model numbers required for your systern.

Tabie I-1. HP 85106B Frequency Bands

33to50GHz | 40t 60 GHz | 50 to 75 GHz | 75 t0 110 Ghz
45 M’éﬁ;ii‘;? GHz Q-band U-band V-band W-band
WR-22 WR-18 WR-15 WR-10

SYSTEMS COVERED BY THIS MANUAL

A serial number label is attached to each HP 851068 system cabinet. This label is located on the front of
the cabinet in the lower left corner, and has the serial number of your system printed on it.

A typical serial number label is shownin Figure 1-1. The serial number has two parts. The first four digits
followed by a letter comprise the serial number prefix. The last five digits form the sequential suffix that
is unique to each instrument (or system). The contents of this manual apply directly to systems having
the same serial number prefix or higher as listed on the Title Page of this manual under the heading
SERIAL NUMBERS.

SERIAL RUMBER
P
PREFIX SUFFIX
s, oirncbiemaarin,

( SER 1234A 12345 )

INSTALLED
OPTIONS

FACTORY }
(IF ANY)

Figure 1-1. Typical Serial Number Label
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HP 851068 MILLIMETER-WAVE SYSTEM OPTIONS

The following options are available with the HP 851068 system:

Option §81. This option adds the HP 85186A 45 MHz to 40 GHz coaxial, S-parameter test set, the HP
851330 test port return cable set, the HP 85056A 2.4 mm calibration kit, and cabling for switching
between mm-wave operation and microwave operation.

Option 002. This option deletes the HP 8350B/83540A sweep oscillator, and adds an HP 83621A
synthesized source,

Option 010, This opticn adds time domain capability to the HP 85108 network analyzer.

Option 230, This option allows for operation of the system with a 220/240V line voltage.

WARRANTY

The HP 85106B Millimeter-wave Network Analyzer system carries a one year on-site warranty. if
instruments are ordered separately, such as the HP 85104A and 85105A, they are inciuded in this
warranty as long as they are used in an HP 8510 system.

FREQUENCY BANDS AND ACCESSORIES AVAILABLE

The following items are required (or strongly recommended) fo complete your HP 851068 system.
Order the model numbers that correspend to the frequency range you are operating in.

33 to 50GHz (WR-22)
HP Q85104A WR-22 Test Set Module (2 required for S-parameter)
HP Q11644 A WR-22 Calibration Kit {required for error corrected measurements)
HP Q11645A WR-22 Verification Kit (strongly recommended)

40 to 60GHz (WR-19)
HP UB5104A WR-13 Test Set Module (2 required for S-parameter)
HP U11644A WR-19 Calibration Kit (required for error corrected measurements)
HP U11645A WR-18 Verification Kit (strongly recommended)

50 to 75 Gz (WR-15)
HP V85104A WR-15 Test Set Module (2 required for S-parameter)
HP V11644A WR-15 Calibration Kit (required for error corrected measurements)
HP V11645A WR-15 Verification Kit (strongly recommended)

75 to 110 GHz (WR-10)
HF WB5104A WR-10 Test Set Module (2 required for S-parameter)
HF W11844A WR-10 Calibration Kit {required for error corrected measurements)
HP W11845A WR-10 Verification Kit {strongiy recommended)

HP 851068 Getting Started
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UPGRADE PATHS

Upgrade packages from an HP 85104, HP 85108, HP 85106A, and other HP systems are availabie. See
Appendix B or contact the nearest Hewlett-Packard office for more information.

SYSTEM INSTALLATION

The major portion of the HP 851068 system is already rack-mountad, assembied, and has most of the
cabling attached when it arrives from the factory.

During the installation, the HP Customer Engineer will do the following:

Uncrate the system cabinet.

Complete the system checklist.

Assembile the work surface and connect it to the system cabinet.

Install the HP 85104A test set moduies (shipped separately from the system cabinet).
Verify that the HP-IB addresses are set properly and power-on the system,

Run a performance verification of the system, which includes a measurement calibration. _

® ¢ B @ Q@ @

System Arrival

The HP B5106 systern will arrive with all rack components and instrumerits assembled and cabled in the
system cabinet. The work surtace is included in the system cabinet packaging. The HP 85104A
rnodules and any optional instruments or peripherals will be shipped separately from the system
cabinet. The system Gabinet will be packaged in one of two different types of crates. For ali overseas
shiprents or shipments by aircraft, the system cabinet is shipped laying down on its back in a speciai
crate. For surface shipments, the cabinet is secured upright on a pallet, Refer to “Unpacking the
System Cabinet” for detailed information on unpacking instructions.

Keep the shipping containers in one area to help verify the receipt of all components ordered. Inspect
all shipping containers. Keep the carton and packaging material until the entire shipment has been

- verified for completeness, and the system has been checked mechanically and electrically. Check all
equipment received against the receiving chacklist on the foliowing page.

If the shipment is damaged or incomplete, notify the nearest Hewlett-Packard office. If the shipping
container is darnaged or the packaging material shows signs of stress, notify the carrier as well as the
HP Customer Engineer. Keep the shipping materials for the carrier's inspection. The Hewlstt-Packard
office will arrange for repair or replacement of damaged equiprment without waiting for a claim
settlement from the carrier.

Receiving Checklist

When the entire shipment has arrived, contact your nearest HP office to arianga for installation of your
system, if instailation'is available in your area. The MP customer engineer will perform the installation,
beginning with the following receiving checkiist.

1-4 Getting Started HP 851068



HP 851068 RECEIVING CHECKLIST

Refer to Figure 1-2 and your system while you complete this checklist.

HP 85106E Standard System

instrument Manual Part Number
1 HP 8510B Network Analyzer 08510-50067

0 HP 83621A Synthesized Source 83621-90002

[ HP 8350B/83540A Sweep Oscillator (with Option 004) 08350-80092

(O HP 85105A Millimeter-wave Controlier 85106-80026

7 HP 8122C Dual Disk Drive none

HP 851068 Qption 001 - Adds Microwave Test Set

] HP B5106B Standard System 85106-930026
[0 HP 8516A S-Parameter Test Set ' 08516-80001
[C HP 85133D 2.4 mm Cable Set 85133-80001
[0 HP 85056A 2.4 mm Caiibration Kit 85056-90012

HP 851088 Opticn 002 - Substitutes HP 83621A for HP B350B/83540A

T1 HP 851068 Standard System (without HP 8340B/83540A Source) 85106-80026
[ HP 83621A Synthesized Source B3621-90002

HP BS1068 Option 010 - Adds Time Bomain to the HP 8510
] HP 851068 Standard System (HP 8510 has time domain) B5106-80026

Miscollaneous Equipment

0 Controfler

1 Plotter

% Mitlimeter Calibration Kits
7 Millimeter Verification Kits

HP 85106B Getting Started 1-5
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Figure 1-2. HP B5106B Millimeter-wave S-parameter Network Analyzer System

Getting Started

HP 851058



SITE PREPARATION

This section contains the environmental and electrical requirements necessary for your HP 851068
system. Make sure your site meets these requirements before you install your system,

Environmental Requirements

The environmental requirements of the HP 851068 System are listed in Table 1-2. Notice that these
characteristics are the same as those for the HP 8510B Network Analyzer.

Note the accuracy-enhanced measurement reguirements which follow.

Table 1-2. HP 851068 Environmental Requirements

Temperature {07 to 85°C (+32° to 135°F)
Relative Humidity 5% 10 95% at +40°C or less (non-condensing)
Altitude Up t0 4600 metres (approximately 15,000 feet)

in addition to the above requirements, keep the environment as dust-free as possible, and clean the air
filters and the rack reguiarly.

Accuracy-Enhanced Measurement Requirements

Accuracy-enhanced (error corrected) measurements require the ambient temperature of the HP
851068 system to be maintained within +1°C of the ambient temperature at calibration. The calibration
ternperature must be in the operating temperature range of the calibration kit (typically 20° to 26°C). See
the appropriate calibration kit manual for the actual operating temperature.

Power Requirements

Install the required AC power at alf necessary locations. Place air conditioning equiment or other motor-
operated equipment on a different AC line than that used for the system.

Three-wira power cables must be used with all instruments. These cables provide the required ground
when connectad to an appropriate outlet,

Table 1-3 lists the maximum VA power ratings of the HP instruments used in the MP 85106B system.

System Heating and Cooling

Install air conditioning and heating if required. Air conditioning requirements depend on the amount of
heat produced by the instruments. Use the BTU/hour ratings from Table 1-3 to determine the total
rating of your system. Each VA rating is multiplied by 3.4 to determine the BTU/hour rating of each
instrument.

To convertthe total BTU/hour figure to “tons,” divide the total BTU/hour value by 12,000. A "ton”’ is the
amount of heat required to melt a ton (807 kg) of ice in one hour.

HP 851068 _ Getting Started
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Table 1-3. Maximum VA Ratings and BTU/hour Ratings of HP Instruments

instrument VARating' | Subtotal | BTujhour | Subtotal
Standard Equipment
HP 85101 Display Processor 250 850
HP 85102 IF Detector 210 714
HP 85105 Test Set Controlier 270 918
HP 83680 Synthesized Source 400 1,360
HP 8350 with Plug-in 378 1.275
HP 8516 Coaxial Test Set (opt.001) g5 N 323
HP 8122 Disk Drive 65 221
Totais:
Standard Systam 1,570 VA 5,338
Option 0017002 1,690 VA 5,748
Accessory Eguipment
HP 9000 Series 300 250 850
HP 28751A 19 tnch CRT 420 1,430
HP 98752A 18 inch CRT 420 1430 |
HP 88753A 12 inch CRY 420 1,430 s tortemammmseeamcis
HP 98754A 18 inch CRT 420 1.430
HP 987854 16 inch CRT 200 680
HP 9878SA 16 inch CRT 200 680
Typical Hard Disk 85 222
HP LaserJet li 170 to 80O 58010 2,720 |
HF PaintJet 20 68 PR
HP 7550A Plotter 100 340 S ———
Your System’s Total
1. Values are based on 120 Vac supplied to each instrument at 60 Hz.
Getting Started HP 351068



System VYoltages Availabie

Allinstruments in the HP 851068 system must be setto the same voltage as the system rack; either 120
Vac or 220 Vac.

All system instruments are set to 120 Vac atthe factory, except for Option 230, which are setto 220 Vac.

g -
$ CAUTION 3
b bk g d A b 4

plugged into a 230V ac power outlet. The cabinet fans are wired for either
120V or 230V, but not both. Therefore, a system wired for 120V operation
cannot be switched to 230V operation simply by changing individual
instrument voitage selection switches.

Consuilt the individual instrument manuais to change voltages from 120V to 100V (120V systems only),
or from 220V to 240V {Option 230, or 230V systems onty).

Weights and Dimensions

Listed below are the weights of each version of the HP 85106B system cabinets (fully loaded).

Standard 267 Kg (576 Ibs)
Option 001 289 Kg (624 Ibs)
Option 002 280 Kg (604 1bs}

Option 001/002 302 Kg (652 ibs)

Listed below are the outside dimensions of the system cabinet {including work surface).

Height: 160 cm (83 inches)
Width: 60 cm (23.6 inches)
Depth: 80 ¢m (31.4 inches)

UNPACKING THE SYSTEM CABINET

There are two types of shipping crates used to ship the system cabinet:

- The first style is shipped with the system cabinet lying down. It is used when the shipment is by air
carrier; height limitations require the system cabinet to be shipped this way. The crate may be re-used
to ship the HP 851068 cabinet one more time after initial system receipt. You may want {o keep it for this

" future use.

The second style cabinet packaging is designed for surface shipments and is shipped with the system
cabinet standing upright on a pallet.

Follow the next procedure to safely unpack the system cabinet. The air carrier style cabinet packaging
is illustrated in Figure 1-3, and the surface shipment style packaging is shown in Figure 1-4,

These tools are recommended:

¢ hammer ,
® large flat-blade screwdriver
e 12-inch adjustable open-end wrench

HP 851068 Getting Started 1.9



Remove the wranch and wing hut at the top right-hand cor-

Remove 12 fasieners from the bottom edges using a hammer and screwdriver. Two
people are required to remove the cover. Lift slowly and use safe lifting technigues.
Remove the top cap, polyethylene cover, and work surfaca box and sat tham asida.

ner of the crate. lemove the wing nut at the top left-hand the crata. Set them aside.

corner aiso.

Uss the wranch to remove the four bolts at the bottom end of

i-10

Figure 1-3. Unpacking the HP 851068 System Cabinet in Air Carrier Style Packaging (1 of 4)

Getting Started
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Remove the two metal pins and flat washers at the bottom end of the crate.

Remove the wooden paliet extender at the crate bottom using a hammer, if
necessary. Set the extender aside.

HP 851068

Figure 1-3. Unpacking the HP 85106B System Cabinet in Air Carrier Style Packaging (2 of 4)
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Mave in close to the cabinst. Keep back straight. Crouch

Stowty rock cabinet forward using your legs, not vour back.
down and lift siowly with your lags.

Do not allow anyons in front of the cabinst.

Ba careful to avoid twisting your body.

Figure 1-3. Unpacking the HP 851068 System Cabinet in Air Carrier Style Packaging (3 of 4}
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™
Remove the twa pins and flat washers on each side of the Carefully push the cabinet away from the wooden pivot
top of the crate. plate.

Remove the four shipping bolts from the back of the cabinet. Use the 12-inch adjustable
open end wrench to loosen these boits, if neaded.

Figure 1-3. Unpacking the HP 851068 System Cabinet in Air Carrier Style Packaging (4 of 4}

HP 851068 Getting Started 1-13



1. Cuttha wrapping bands on the crate. Snap off the retaining clips on the sides of the crate. Remove the cardboard cover.
2. Take out the ramp, The cardboard spacsr below it can be discarded, as can the plastic foam aroung the cabinet.
3. Remove the wooden spacer at the lowsr end in back of the cabinet. Slide the ramp over the short rear panel at the bottom.

WARMING

At loast two people are recommaended to control the systerm cabinet in the next step,
The ioaded cabinet weighs approximately 600 pounds. DO NOT attempt o it the cabinet
Do not allow anyone in front of the cabinet when it is being rolled down the ramp.

4. Have at ieast two people roll the cabinet down the ramp carefuily. Hold back on the front edges of the cabinet, with persons
standing on either side of it to avoid getting in the way of the haavy, roliing cabinst.

Figure 1-4.  Unpacking the HP 851068 System Cabinet in Surface Shipment Style Packaging

1.14 Getting Started HP 851068



Installing the Work Surface

The work surfacs is included in the system cabinet packaging. The following tools are needed to install
the work surface:

& a small flat-blade screwdriver
% a medium-sized Pozidriv screwdriver
® a1/2inch open-end or socket wrench

Procedure
Refer to Figure 1-5 for this procedure.

1. Fully extend the four lock feet at the bottom of the rack cabinet. This will prevent the cabinet from
rolling as you install the adjustable work surface.

2. Unpack the adjustable work surface and the work surface support rails. Attach the right and left
filler panels to the outside of the support rails as foilows:

Lay the rails down so the ends that have a row of holes in them are toward the front; the ends with
the keyhole-shaped cutout are foward the rear, and the rails are facing inward toward each other.
This is the position they will have when installed in the rack.

Position each filler panet (right and left) so the smail end of the panel is toward the rear of the
supportrail. Attach each filier panel o the rail using the two 1/2-inch long 10-32 Pozidriv screws and
two external-tooth lockwashers.

3. Attach the work surface support rails to the inside of the cabinet.

Pass the large end of the keyhole-shaped cutout in each rail over the shoulder screw already
mounted inside the cabinet. Slide the rail to the rear of the cabinet. Then use one 1/2 inch long 10-32
Pozidriv screw, one split lockwasher, and one flat washer to secure each rail. Before tightening the
screws completely, make sure the rails are level. You may need to hold the rail in piace as you
tighten the screws.

4. Slide the work surface onto the support rails. As you do, hold out the two spring-lcaded pins
underneath the two sides of work surface in order to slide the work surface all the way onto the
support rails. Slide the work surface all the way back onto the rails so that it comes to rest against
the front of the rack.

Attach the shoulder screws to the work surface support raiis from underneath the work surface.
These shoulder screws stop the forward travel of the work surface and prevent accidentally shiding
the work surface all the way off of the support rails as it is being adjusted. Make sure that the work
surface is steady and level. Adjust and re-tighten the support rail attaching screws if necessary.

5. Instaii the anti-static mat and connect the ground wire that comes with the mat to & suitable ground
connection such as the ground terminal on the front left of the HP 85105A.

HP 85106B Getting Started I-15



PROCEDURE

1. Extend lock fest, bottom of cabinet.
2. Attach right and left filler paneis to work surface support rails.
3. Attach work surface support rails to inside of cabinet.

1-16
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Figure 1-5. Installing the Work Surface (1 of 2}
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PROCEDURE

4. Slide work surface onto support rails,
5. Install anti-static mat.

HP 851068

Figure 1-5. Installing the Work Surface (2 of 2}

Getting Started
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installing The System Tabie

Assemble the system table and position it so that the ieft end is perpendicular to the right side of the
system cabinet as shown in Figure 1-6. The system tabie will now be secured to the work surface by a
ciip that attaches 1o the underneath edges of the table and work surface. Engage the uncoated end of
the table attaching clip over the indentation toward the frent of the work surface.

ATTACH CiIP HERE

SYSTEM /

RACK

SYSTEM TABLE

WORK
SURFACE €

PROCEDURE:  Attach the clip to the front indentation under
the work surface. The vinyi-coated clip handle shouid be
toward the table. Lock the clip handie over the undearsids
adyge of the table.

Figure 1-6. Agtaching the Work Surface to the System Table

The open part of the clip should now face outward, and the vinyl-coated handle shouid be on the side of
the work surface where the table is attached. The clip should fit into the front indentation and should
hang straight down underneath the work surface. Now, grasp the attaching clip handie and push it
upward over the underside edge of the table. The clip shou!d snap into place and will hold the table
saecurely 10 the work surface.

Finally, engage the table caster locks so the table will not move.

1-.18 Getting Started HP 851068



INSTALLING THE TEST SET MODULES

ATTENTION
Static Sensitive

Handie only at Static Safe
Work Stations

The test set modules are extremely sensitive to electrostatic discharge
~ (ESD). Ground your work station before removing the test set modules
from their packaging and installing them into your system. Refer to
“Replaceable Parts” in the HP 85104A section of this manual for part
numbers of a grounded wrist strap and a conductive bench mat.

INSTALLING THE CABLE SUPPORT ASSEMBLY
The cabie support assembly provides support for the RF, LO, and interconnect cable that connect the
test set module to the mmi-wave controller.

Figure 1-7 shows the individual pieces of the cable support assembly. The barrel is attached to the test
set moduie cable assembly, the bracket and clamp block must be attached to the barrel and then to the
mm-wave controller handie. Follow the procedure below to install the cable support assembly.

NOTE: The cable support assembly orientations for port 1 and port 2 are different. Be sure to follow
the instructions for the appropriate port

HP 851068 Getting Started -1



PORT 1

CLAMP
B8LOCK

oa]
s ol

BRACKET

Attach the bracket 1o the clamp block. Nots the differant
orientation of the bracket and clamp block for port 1 and
port 2. .

PORT 1

BRACKET
ASSEMBLY

PORT 2

1/2 INCH
MINIMUM ~{ fo—

k!

Aftach the bracket to the barrel using the 4 Pozidriv
screws. Note the separate port 1 and port 2 configura-
tions. :

Loosan the 2 Pozidriv screws on the bracket so there is
approximately 1/2 inch between the bracket and clamp
block.

Slide the bracket/clamp block into the HP B5105A mm- .
wave controller handle. Notice that port 1 ang port 2

have different configurations. Hold the bracket and

clamp block together and tighten the 2 screws on the

bracket. Push the bracket towards tha instrurment front

panel so the bracket is flush against the front panel.

PORT 2
Repeat this procedure for the other port if necessary.

X0

1-20 Getting Started

Figure 1-7. Cable Support Asseﬁbly
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Installing the Test Port Extensions

Each test set modute is shipped with 2 or 3 straight extensions (depending on the waveguide band) and
one 90° bend. These extensions should be connected to the test port of your module before you
perform a calibration and performance verification {refer to Figure 1-8). The straight extensions have
precision flanges and the 80° extension has standard flanges. Use a straight extension for the actual
test port.

£ caution 3
g

e ot by b il
W -

fe not use the 80° bend as the test port since it does not have precision
flanges.

Foliow the procedures beiow to connect the test port extensions to the moduies.

Connecting Precision Flanges
To connect the precision flanges (the straight extensions):
1. Install the captive screws in alt four tapped holes in one of the flanges.

2. Bring the flanges together using the guide pins for alignment, then gradually tighten all four screws
in an X pattern to the final torque.

Connecting Standard Flanges

The standard flanges are designed so the mating surfaces are on a different plane than the edges. itis
necessary that the mating surfaces are flat against each other.

To connect the standard flanges (the 90° bend):
1. Install the captive screws in all four tapped holes in one of the flanges.

2. Carefully bring the flanges together using the guide pins for alignment and hold the mating surfaces
in contact while engaging the first few threads of ali four screws, .

3. Gently tighten one top screw until there is light pressure on the mating surface, then lightly tighten
the opposite bottom screw to bring the flange mating surfaces into even contact.

4. Gradually tighten ali four screws in an X pattern to the same finai torque. This will ensure that equal
contact pressure is apphied to all four wavegquide wall surfaces.

5. Whiie tightening the screws, inspect the mating surfaces for proper alignment by placing a lamp or
white paper behind the connection. if the flanges cannot be aligned so there is no gap, loosen ali of
the screws and start again.

HP 851068 Getting Started 1-21
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PORT 1 PORT 2

Figure 1-8. Connecting the Test Port Extensions

- Connecting the Test Set Modules io the HIP 851054

Be sure the power to the HP 85105A is OFF. Then connect the test set modules to the HP 85105A
Millimeter-wave Gontroller as shown in Figure 1-8. Refer to the “Operation” section of this manual for
further information on the operation of the test set modules as part of the HP 851068 systern.
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Figure 1-9. Installing the Test Set Modules

SYSTEM CABLING

Figures 1-10a and 1-10b are the cabling diagrams for the HP 851068 system (standard/option 001 and
option 002 configurations). The system is shipped from the factory with most of the cables connected
{except for any accessories).

HP 851068 Getting Started
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Figure I-10a. HP 85106B Cabling Diagram (standard/option 001 configuration)
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INSTALLING A CONTROLLER

A controller must be connected to your system to run the performance verification software. The
controiler must be an HP 8000 series 300 computer with BASIC 5.0 or iater and there must be 2
megabytes of availabie RAM after BASIC has been loaded. Refer to the “Performance Verification”’
section of this manual for more information.

Making Connections
There are two separate busses in this system:

2 The HP-IB Bus
® The MP 85108 System Bus

Both busses use the same type of connector and cable, but the busses are not interchangeable.

The HP-1B Bus

The Computer retains full control of this bus, no other device can send commands uniess the computer
relinquishes control. Connect your peripheral equipment to this bus onty if you want this equipment to
be controfled by the computer.

HEP 35108 System Bus

The HP 85108 must be able to send HP-IB commands to the other instruments in the systern at any
time, without waiting for "“permission” from the computer. To facilitate this, a special HP-IB bus was
created calted the HP 8570 Systern Bus. Connect your peripheral equipment to this bus (via the 8510
Interconnect”’ connector) only if you want this equipment to be controlied by the HP 8510.

ABOUT THE SYSTEM CABINET

Each HP 851068 System (regardiess of option) is shipped in a 1600 mm (83 inch) high cabinet.
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Figure 1-11. HP 85106B System Cabinet (rear view]

System Bus Connector

The mm-wave system cabinet has an “"HP-i18 System Bus” connector on the rear of the cabinet, below
the door (refer to Figure 1-11}. Aninterconnect cable (W33} is connected to this connector on the inside
of the cabinet. Connect the '‘free’” end of W33 to either the HP-IB Bus connector {for computer control)
or the 8510 Interconnect connector (for system bus control), depending on which bus you want to
control your peripheral equipment. Refer to "Installing a Computer” eariier in this section for more
information.

Connecting a Plotler

To connect a plotter to the system, connect one end of the HP-IB cable o the plotter (the plotter should
have its own HP-IB cableg). Connect the 'free” end of the plotter cable to either the "8510 Interconnect”
connector (for system bus control) or to the "HP-IB connector” {for HP-IB bus control). Refer to
“Installing a Computer’” for more information regarding the busses. Set the plotter address to 5.

Connect the plotter to an ac power source and turn it on. Refer to "'Accessory ac Power Outlet’ in this
section for information about connecting the plotter to an ac power outlet inside the system cabinet.

Accessory ac Power Qutlet

All power connections for instruments in the system are located inside the cabinet via a multiple-cutiet
power strip. On some systems, an extra power outlet is provided on the power strip for accessories.
Power cables for accessories may be routed through the hole provided in the rear of the cabinet.
Special “boot” ac power cables are included with your HP B5106B System for this purpose.
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£ CAUTION 1

Before connecting any equipment to the extra power outlet, refer to the
paragraph entitied Environmental Characteristics earlier in this section
fer the maximum VA ratings for this outlet on your system.

B installed In a Different Cabinet

The HP 85106

Hewlett-Packard strongly recommends that the HP 851068 System Cabinet be used with the HP
851068 mm-wave System. HP is not obligated to support user-configured mm-wave rack systems
other than the HP 851088 rack-mounted system. The customer takes full responsibility for instrument
damage incurred due to using racks or system cabinets other than the one supplied with the HP 851068
System.

Contact your nearest HP Office for more information about ordering a rack for your system.

HP 85108 BENCHTOP MILLIMETER-WAVE SYSTEMS

Figure 1-12 shows the Hewlett-Packard suggested benchtop configuration of the HP 85108 millimeter-
wave system and how this system is cabled. Although other benchtop configurations are available, the
required cable lengths for a different configuration may vary from what is shipped with eachinstrument.

Table 1-4 lists the cables used in this configuration.
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Table I-4. Electrical Connections Assuming the LO is an HP 8350

Bescription From Instrument/Connector to Instrument/Connector HP Part Neo.
line Display/Processor/iine moduie 8120-1386
line IF Detector/line module 3120-1396
line HMP 85105/line modute
fing Test Sst/line modute 8120-1396
line RF Source/line module 8120-1398
line LO Source/iine module 81201396
fine Amplifier/line modute 8120-1386
iF Display Display/Processor/IF Display iF Detector/IF Display interconnect ' 08510-60101
interconnect Interconnect
Test Set IF Datector/Test Set Interconnect HP 85105/J11 Test Set Interconnect 08510-60106
intarconnect
Test Set HP 85105/J10 Test Set Interconrect | Test Set/J10 Test Set interconnect 08510-80102
interconnect”

BNC RF Source/10 MHz Ref Cutput IF Detector/10 MHz IN 8120-1840
BNC RF Source/Stop Sweep InfQut IF Detector/Stop Sweep 8120-1840
BNC RF Source/Sweep Output IF Detactor/Sweep In 010 10V 8120-1840
HP-IB AF Source, LO Sourcs, Disk Drive, Display/Processor/HP 8510 8120-3445

HP 85105, Test Set*/HP-I1B Intarconnect

BF RF Source/RF Qutput HP 85105 RF Input/d7 RF input 85100-60002
RF LO Source/RF Output HP 85105/1.0 Input 85100-60002
RF* HE 85105/RF Qutput Test Set/RF Input 08513-60008
BNC IF Datector/L.0 Phasealock Cut LO Source/FM input 8120-1840
Source Test Set/J15 Source Interface RF Source Auxiliary Interface 08516-60009
Interconnact”

“Used only with option 001

NOTE: If you are using 2 synthesized sweepers (as in option 002), you will need a BNC-T adapter (HP part

number 1250-0781) to tie the 10 MHz time bases together.
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Space Requirements
Toensure adequate cooling and reliable operation in a benchtop configuration, follow these guidelines:

e Keep all instrument feet on to maintain 12 mm (1/2 inch) vertical clearance between stacked
instruments.

& Keep instrument covers on during operation,

® Maintain 75 mm (3 inches) side separation between instruments,

Connecting A Disk Drive

Connect a disk drive to your benchtop system to save time recalling the millimeter system hardware
state, instrument state, and calibration kit state.

To connect a disk drive to the system, connect one end of the HP-1B cable to the disk drive. Connect the
“free’” end of the disk drive cable to either the 8510 interconnect” connector (for system bus control)
or to the “HP-IB connector” {for HP-IB bus control}. Refer to “Installing a Computer” for more
information regarding the busses. Set the disk drive address to 0.

Connectthe disk drive to an ac power source and turn it on. Refer to the paragraph titied “Accessoryac
Power Qutlet” in this section for information about connecting the disk drive to an ac power outlet
inside the system cabinet.

Setting HP-IB Addresses

When the HP 8510 is powered on, all previously assigned HP-IB addresses are automatically recalled
from memory and assigned to the various system instruments, including the HP 8510. Before the
system can be operated, individual system instrument HP-18 address swiiches must be checked and
switched to match the addresses assigned by the system. The instruments and the appiicable default
addresses are shown in Table 1-5.

All instrument addresses in HP 851068 systems are set at the factory prior to shipment. Instrument
addresses of benchtop mm-wave systems must be checked and set according to the addresses shown
in Table 1-5.

Table 1-5. HP 85106B System Instrument HP-IB Addresses

HP-|B Address
Address Of HP;a:éi:éess Option 001 or
Qption 001/002
HF 8510 16 16
System Bus 17 17
RF Source 18 19
Coaxial Test Set (optional) 31 20
Plotter 5 5
Printer 1 1
Disk Drive 0 0
LO Sourca 18 18
mm-wave Controlier ' 21 21
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SHIPPING YOUR HP 851068 SYSTEM

i you want to ship your HP 851068 system, repackage the systes in the crate it came in (this crate can
be re-used once after initial receipt). Make all surface shipments via padded van; with an air suspension
ride. '

g 3
§ caution §

AAAAAAAAAAA

Regardiess of crate style, ALL SURFACE SHIPMENTS MUST BE MADE
VIA PADDED VAN (AR SUSPENSION RIDE). Surface shipments in vehi-
cles without air suspension may result in damage o the system compo-
nents, cabinet, and shipping crate.
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INTRODUCGTION

This section describes operation of the millimeter-wave (mm-waye) system, including power-up,
configuring the instrument and hardware states for dual source operation, an operator's check,
measurement calibration procedures, and some typical measurement examples. This section applies
to all HP 85108 systems equipped with the HP 85105A test set controlier and HP 85104-series test set
modules whether the system instruments are configured as a benchtop system, or a rack-mounted
system such as the HP 85106B. in operation, the mm-wave system functions like any other HP 8510
system with an S-parameter test set, as described in the standard HP 8510 Operating and Programming
manual. The information here supplements the operating information specific to the mm-wave configu-
ration.

SYSTEM DESCRIPTION

The HP 851068 Millimeter-wave Network Analyzer is configured for wide dynamic range S-parameter
measurements of waveguide components. This setup aliows automatic switching for all four S-
parameters, making it unnecessary to manually disconnect and reverse the device during the measure-
rnent process. Figure 2-1 shows a simplified block diagram of this system, appiicable to all waveguide
bands. The HP 851068 mm-wave network analyzer system consists of an HP 85108, two sources, a
band-independent HP 85105A mm-Wave Test Set Controller, and a pair of band-dependent HP 85104~
series mm-Wave Test Set Modules covering the 33 to 50 GHz, 40 to 60 GHz, 50to 75 GHz, or 75 to 110
GHz waveguide band (Q, U, V, and W band, respectively). One source provides the RF (stimulus) signal
signal and the second source provides the L.ocal Oscillator (LO) signal.

Integrating the necessary amplifiers, frequency multipliers, and signal separation devices into the test
set controfler and test set modules, and providing a large work surface to position the modules brings a
new level of convenience to mm-wave S-parameter measurements. Precision calibration standards in
the HP 11644-series mm-Wave Calibration Kit permit full use of all built-in HP 8510 accuracy enhance-
ment models. '

The HP 8510 uses its muitiple source control feature over the system bus to tune both the RF source
and the LO source over the entire frequency sweep. All system functions, from setting up the
measurement frequencies to calibration and measurement are controlled directly from the HP 85108
front panel. The measurement results are displayed on the HP 8510 CRT.

Stimulus for the device under test is generated using the synthesized RF source followed by a power
amplifier and switch in the test set controller. This RF is routed to either the Port 1 test set module for
forward measurements, or to the Port 2 test set module for reverse measurements. Components in the
test set module provide frequency muitiplication, signal separation ta sample the incident, reflected,
and transmitted signals, and the harmonic mixers to accomplish the first IF conversion to 20 MHz.
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The second source provides the Local Oscillator (LO) for the four harmonic mixers. This LO source is
set such that the miliimeter-wave RF test signal frequency and the appropriate LO harmonic are offset
by exactly 20 MHz. The system time base obtained from one synthesized source is used in the other
synthesized source in the HP 8510. If an HP 83508 is used as the LO source, itis phase-locked through
its FM input via the exiernal phase-lock feature of the HP 8510. The resulting 20 MHz IF signals are
amplified and then applied to the HP 8510 [F/detector section for routing to either the Normai or optional
Wideband IF section for detection, post-processing, and display.
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Figure 2-1.  Simplified Block Diagram of the HP 851068 Millimeter-wave System

Since the HF 85105 includes RF and IF switching hardware, the system may aiso be configured for
coaxial measurements from 45 MHz to 40 GHz by addition of a coaxial test set with convenient
switching between coaxial and waveguide test sets. If the optional microwave test setis installed in the
system, the RF signal, the 20 IF MMz signals, and the phaselock control signals first pass through the
test set controller before entering the HP 85108 IF/detector section. Up to two other coaxial test sets
can be added to the system by adding external RF and IF switching hardware. This is described in
Section 6, "“HP 85105A."
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SYSTEM SETUP

This section describes how to prepare the mm-wave system for operation. System setup includes
turning on system powaer, setting up the system hardware state and instrument state memories,
configuring the test set modules, and an operator's check.

Turn On System Power

1. Verify that the hardware is connected as described in Section 1, “Getting Started’’ and shown in
Figure 1-10. ‘

2. Turn power on to all the system instruments except the HP 8510. Wait 10 seconds then turn on the
HP 8510.

If the current HP 8510 hardware state and instrument state is correct for the current system configura-
tion, the network analyzer will begin making measurements according to the last HP 8510 Instrument
State B. Proceed to paragraph “Configuring Port 1 and Port 2.7 :

i the current HP 8510 hardware state and instrument state is not correct at this point the HP 8510 may
display an error message and a beeper may sound. Do not be alarmed. The HP 8510 will remain in an
error condition until the multiple source mode is activated and the HP 8510 receives a signal that it can
detect. In the meantime, the beeper may be turned off by pressing then [BEEPER OFF]. Load
network analyzer memory as described in the following procedure,

Configure Network Analyzer Memory

The system setup procedure is greatly simplified by loading the appropriate Machine Dump file from
the mm-wave System Disk supplied with the system. This disk, (HP part no. 85106-10005), contains
files which define the specific hardware state and instrument state for the various millimeter-wave
frequency ranges. As an alternative to using the disk, refer to the procedure using the tape cartridge at
the end of this section.

Each Machine Dump file on this disk describes the complete HP 8510 memory configuration including
the appropriate hardware state, the current and all eight instrument states, cal sets, and cai kits for one
of the mm-wave bands or for operation with a coaxial test set. The following procedure describes
loading network analyzer memory from the systam disk.

1. Firstload the desired Machine Dump file from the system disk by inserting the disk into drive 0 of the
. external disk drive, then press:

[STORAGE IS DISC]

[LOAD] [MORE]
[MACHINE DUMP]
Use the knob to select the file for the desired frequency band (see Table 2-1).
[LOAD FILE]

The file will be loaded.

Table 2-1. Machine Dump Files Stored on the mm-wave System Disk

Frequency Range (GHz} 33t 50 40 to 60 50to 75 75to 110 0,045 t0 40
Band Q (WR-22) U (WR-19) V (WR-15) W (WR-10) Coaxial
Machina Dump File
Sweeper is LO MD_SWPWR22 | MD.SWPWR1S | MD_SWPWR1S | MD_SWPWR10 MD_COAX
Synthesizer is LO MD_.SYNWRZ22 | MD_SYNWR1S { MD_SYNWR15 | MD_SYNWR10 MD..COAX

HP 85106B
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2. When the Machine Dump file is loaded, the system will begin sweeping over the full frequency
range of the current band. Press (TAL) and read the [CAL 1] label to see that the calibration kit for
the desired band has been loaded.

The system is now ready for operation. You may now change the instrument state settings for your
specific application. .

The initial settings in the Hardware State, the instrument State, and the Calibration Kit definition are set
as listed at the end of this section and Appendix A. These settings remain active until they are changed,
anew fils is loaded from the system disk, or (FRESET ) is pressed to change the current Instrument state.

NOTE: Instrument state 8 is recalled each time HP 8510 line power is turned On. The Machine Dump
file ioads this register with an appropriate full band sweep. Since the hardware state is not modified at
power-up, the system can be configured to power up in a particuiar frequency range by saving the
desired instrument state into register number 8.

Create New Machine Dump File

You may wish to create a new Machine Dump file to store the exact system configuration for a specific
application.

1. Conﬁg'ure the system for the application. The hardware state, present instrument state, and all
memories will be saved exactly as they are currently defined.

2. Store the Machine Dump to disk. Press:
[STORAGE IS DISC]
[STORE] [MORE]
[MACHINE DUNMP]
Enter the desired disk file label (RBAND or UWAVE, for example)
[STORE FILE]

This stores the complete system state.

l@@ﬂﬁgmvﬁﬁg Port 1 and Port 2

The test set module test port is manufactured with precise tolerances in order to achieve the stated
system specifications. Before each connection inspect the test set flange surfaces and the flanges of
the device under test for contamination or damage. In general, imperfections not visible with the
unaided eye will not affect performance.

During measurement calibration itis very important that the calibration standards be connected usinga
precise, consistent method. The precision test port flanges and the calibration standards utilize
precision guide pin holes and guide pins. These provide additional stability necessary to obiain the best
results from measurement calibration,

The recommended arrangement is shown in Figure 2-2. There are several important guestions on what
is the best setup, but adding the 80 degree bend generaily makes it simpler to connect Port 1 and Port 2
to make the thru and to connect the device under test.

rv'rvviv-rr-v-a:;
¢ CAUTION <

Do not exceed +27 dBm incident at Port 2, or Port 1. System specifica-
tions are determined with about 0 dBm incident at Port 2 or Port 1. Greater
than +27 dBm will damage the test set making it necessary to replace
expensive parts. Observe proper precautions, especially when measur-
ing amplifiers having greater than about 20 dB of gain.

Operation HP 851068



HP 835104R
#1

90" BEND

A CAUTION: +27dBm MAX

Figure 2-2. Typical Port I and Port 2 Configuration

To align the test ports for connection, raise the modules to the same height by fully extending the four
feet of each stand. If the surface is level, the test set modules should not rock. If either moduie is not
stable, make the final adjustment by changing the height of the feet using the height adjustment screws.

Release the stand lock by moving the lever, then center the module within the range of motion. Lock the
slider. The test port can be moved back and forth (about 4 inches) by turning the small knob at the front
of the stand. Typically, Port 1is fixed in position and Port 2 is moved joward it to make the connection.

WARNING

Never look directly into the open end of @ waveguide section when source
RF power is ON, Although the signal levels in this setup are relatively low,
the mim-wave energy is non-ionizing radiation which can be extremely
harmful to the eye, and can result in damage or permanent blindness.

Before inspecting the test ports, reduce the RF power by pressing:

[POWER MENU]

[SOURCE POWER 1] (note RF power level)

Enter (56) (x1)

inspect Test Ports

Enter RF power level, (x1) (restore RF power level)

Anti-Static Precautions

The IF and L.O ports on the back of the test set modules can be damaged by electrostatic discharge.
Before connecting cables to these connectors, short the cabie inner conductor to the cable outer
conductor. Then short the cabie outer conductor to a grounded part of the device outer conductor and
then make the connection.

Waveguide Connections

Figure 2-2 shows the arrangement of the waveguide parts of the test set. Familiarize yourself with the
specific components which make up the test set before proceeding with assembly. Detailed handling
instructions are provided with the calibration kit manualis.
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inspect each flange for damage, then clean the mating surfaces using Isopropy! alcohol and a non-
abrasive foam swab. Always support both compenents being assembled and never allow hending or
twisting force to be applied to the flange connections.

For the Q, U, V, and W-band test set modules, special captive screws of two different lengths are usad
for.ail connections. These screws have threads only halfway up the screw body. Also, guide pins are an
integral part of the flange.

There are two types of flanges used, these are shown in Figure 2-3. All connections except the test
ports use the standard flange; the test ports use the precision flange.

Q
o o
Q
STANDARD FLANGE " PRECISION FLANGE

Figure 2-3. Standard and Precision Waveguide Flanges (Q, U, V, and W bands)

Standavd Flanges. The standard flanges are designed sc that the mating surfaces are on a different
plane than the edges. it is necessary that the mating surfaces are fiat against each other. To connect:

1. Install the captive screws in all four tapped holes in one of the flanges.

2. Carefully bring the flanges together using the guide pins for alignmentand hold the mating surfaces
in contact while engaging the first few threads of all four screws. Now gently tighten the top screw
until there is light pressure on the mating surface, then lightly tighten the bottom screw 1o bring the
flange mating surfaces into even, intimate contact. ‘

3. Gradually tighten all four screws in an X pattern to the same final torgue. This will ensure that equal
contact pressure is applied to all four waveguide wall surfaces.

While making the connection you may inspect the mating surfaces for proper alignment by placing a
lamp or white paper behind the connection.

If the flanges cannot be aligned so that there is no gap, loosen all screws and start again.

NOTE: When the top screw is tightened with the bottom screw loose, it tends to bring the upper
surface of the mating area together first. The objective is to equalize the pressure across the entire
contact surface. As tightening the top screw brings the mating surfaces together, an angle forms.
This angle determines the final mating force when the opposite screw is tightened. Tightening the
opposite screw then brings the mating surface into complete contact. When the vpper screw is
holding the mating surfaces together properly (a very shaliow angie), gently tighten the opposite
screw and recheck flange alignment in all axes using the light or white paper behind the flange.
Finalty, eveniy tighten the screws on the side and recheck alignment,.

Precision Flanges. To connect the precision flanges, bring the flange together using the guide pins
for alignment, then gradually tighten all four screws in an X pattern to the final torque. The flange outer
radius and the inner mating surface share the same plane making these flanges easier to connect.

Make these connections slowly and carefully. With practice, making these connections becomes
easier and you will become more confident of making a high quality connection.
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OPERATING NOTES

Once the millimeter-wave system has been configured according to the preceding instructions, the
system is ready for normal operation. The HP 8510B front panel behaves the same for microwave
measurernents with the following exceptions.

Use of the ( PRESET ) Key

Use ofthe key is not recommended. Use the RECALL Instrument State function. The Machine
Dump file contains the correct instrument state 8 for the waveguide band. If is pressed, the
system hardware state will not be affected, but the instrument state will change to the standard
microwave system instrument state, making it necesssary to Recall instrument state 8. The important
changes to the desired instrument state caused by Preset are:

Sweep Mode. Preset selects Ramp sweep mode. If both the RF source and the LO source are
synthesized sweepers (HP 834x or B36x) the mm-wave system only operates in Step, Single Point, or
Frequency List sweep modes. For systems using the 8350-series sweeper as the LO, the system can
operate in Ramp sweep, but with degraded frequency accuracy characteristics.

SET Z,. Preset selects 50; the mm-wave system uses 1.

WAVEGUIDE DELAY. Preset selects Coaxial. For mm-wave measurements, Waveguide should be
selectad.

WAVEGUIDE CUTOFF., This function defines the waveguide cutoff frequency, f,,, used in the
electrical delay computation. Preset selects 0 Hz.

SOURCE #1 POWER and SOURCE #2 POWER. Power levels defined in the standard instrument
state depend on the source and waveguide frequency band; the levels should be ciose to those listed in
the foliowing paragraphs *‘RF Signal Power Control” and ''LO Signal Power Control”” and Tabie 2-2.

After Preset, the operator must Recall an appropriate mm-wave Instrument State saved previously,
usually instrument State 8.

RF S'ignal Power Control

The RF source power is set to a nominal value by the system configuration software. It may need to be
adjusted depending upon the application. For maximum measurement accuracy, the system should be
calibrated with the same source power as will be used during measurement. RF source power is
adjusted through the Stimilus (MEND), [POWER MENU] [POWER SOURCE 1].

If the analyzer displays an “I.F. OVERLOAD" warning, the RF power must be decreased.

If maximum dynamic range is required when measuring a device which is not sensitive to its input
power, the RF power may be increased to a level just below that which causes an 'I.F. OVERLOAD".
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if measuring a device where the input power is an important parameter, you should check to verify that
the source is leveled. This should be done before calibration or setting up the analyzer for the
measurement. Instrument State f8] (your current analyzer setup will be lost). Select the
Parameter menu, [User 7 a1].' Response menu (AUT0), {BISPLAY ) [Data—-Memory 1]. [DISPLAY: DATA
and MEMORY]. increase [POWER SOURCE 1] slightly and verify that the power increases across the
band. If it does not increase at some point, an unleveled condition exists and the power must be
reduced. Once you have determined that the source has excess power across the band, raturn the
[POWER SOURCE 1] to the original value. If the incident power on Port 2 is also critical, this procedurs
carn be repeated with [User 3 a2], leaving [POWER SOURCE 1] at the lower of the two values.

Nete: Although the [POWER SOURCE 1] is displayed on the analyzer in "dBm”, this is actually the
value of dBv programmed into the source, which is operating in the EXT DET mode. Changes in this
vaiue will result in the output power changing. If the actual output power is critical for the measurement
application, first determine that the source is leveled (as described above) then measure the output with
a powser meter.

LO Signal Power Control

The LO signal power is controlled using the (SOURCE 9 POWER ) function. The LO signal power should be

as shown in Tabie 2-2.

Table 2-Z. Recommended RF and LO Power Levels for all Bands

75 to 110

Freguency Range {GHz) 33 to 50 40 to 80 50 t0 75 0.045 1o 40
Band G (WR-22) U (WH-18) V (WR-15} W (WR-10) coaxial
Source #1 Power (RF) —20 —20 ~25 —30 +10
Source #2 Powar (LO) +3 +3 +3 +3 NfA

Freguency Control

Start and stop frequencies are entered using the (START), (378F), (CENTER) and (sPaN) keys and the
numeric keypad. Due to source resolution, frequency entries are sometimes modified by the HP 8510.
For example, with the U-band system, an entry of 40 GHz may appear as 392999999996 GHz.

Operator’'s Check

A quick operational check may be performed by measuring the power leveis of the HP 8510 User
parameters a,, b,, b,, and a,. Observing the appropriate levels (listed in Table 2-3) gives the user a high
level of confidence that the system is operating properly. For complete system verification, see Section
3, “Performance Verification” in this manual.

The following measurements show the approximate RF signal levels incident at the first frequency
conversion stage and are given in dBm even though the marker value is read out in dB. During this
procedure you may adjust the RF source #1 power level, changing the available power at the test port,
and thus the IF signal level.

Do not increase source #1 power or connect a device with gain such that greater than 13 dBm is
shown in these measurements. Greater than about —10 dBm will result in mixer compression errors,
and greater than +10 dBm will probably damage the first frequency conversion stage. System
specifications apply when the source #1 power is set as listed in Table 2-3.

1. Whan looking at user parameters, always turn Averaging off,

Operation
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1. Press (PARAMETER MENU ) then JUSER 1 &,]. The forward reference signal path power level is
displayed. The power level shouid be approximately as indicated in Table 2-3.

2. Connect a flush short to test port 1. Select fUSER 4 b.]. The forward reflection signal path power
level is displayed. The power ievel shouid be approximately as indicated in Tabie 2-3.

3. In order to measure the reverse reference signal path the parameter must be redefined. Press:

{ PARAMETER MENU )

[USER 3 a,]

[REDEFINE PARAMETER]
[DRIVET [DRIVE:PORT 2]
[PHASE LOCK] [LOCK to a,]
[NUMERATOR] [NUMERATOR a,]
[DENOMINATOR] [NO RATIO]
[CONVERSION] [CONVERT to 8]
[REDEFINE DONE]

The reverse refarence signal path signal levelis displayed. The power levei should be approximately as
indicated in Table 2-3.

4. Connect Port 1 and Port 2 together. Select [USER 2 b,]. The forward transmission signal path

power level i1s displayed. The power level should be approximately xx dB less that what was

measured with a short on each test port.

This is an important measurement for setting signal levels in preparation for measuring your compo-
nents, especially for amplifiers. The maximum signal applied at Port 2 (or Port 1) without damage
depends upon the band, but exceeding +20 dBm will probably cause damage. if the IF signal levetl
exceeds about —10 dBm, measurement errors due {0 compression will result,

If any of the power levels shown bslow are not observed (approximately 3 dB), consult the 'Service
and Troubleshooting’' paragraphs in this manual.

Table 2-3. Typical Power Levels for Operational Check of the mm-wave System

Freguency Range {(GHz} 33 to 50 40 to 60 50to 75 75to 110
Band G (WR-22) U (WR-19) V (WR-15) W (WR-10)

&, —-13 —-13 —26 —27

b, —-15 —15 —27 —28

&, —13 —13 —26 -27

b, —15 —15 —27 -28

HP 851068

NOTE: 0.1dB compression, —10 dBm; typicai, —13 dBm maximum; damage, +27 dBm.

SYSTEM MEA}SUREMENT CALIBRATION

A perfect vector network analyzer exhibits flat frequency response, no impedance mismatches, and
infinite isolation between channels. In an actual system, all of these characteristics are imperfect, but
are generally repeatable and predictable. To correct for these systematic errors, measurement
calibration is performed using known impedance standards connected at the measurement ports. All
of the required standards are supplied with the HPP 11644 A-series calibration kits. To be sure the system
is meeting measurement specifications, refer to Section 3, ""Performance Verification.”

Cperation
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The HP 85106B with an 11644-series calibration kit can use any of the accuracy enhancement models
available with the HP 85108. For measurement of 2-port devices, use the Full 2-Port, TRL 2-Port, or a
combination of Transmission Response and Reflection 1-Port calibrations. Refer to the standard HP
8510 operating and programming manual and to the calibration kit manual for descriptions of the
calibration types. Procedures for the TRL 2-Port, Response, Response & Isolation, and 1-Port calibra-
tion types are described in the following paragraphs.

Warm-up Time

Allow at least 30 minutes for the system to reach a stable temperature after power is turned on bafore
expecting highly repeatable measurements. In addition, a stable ambient temperature will halp to
rinimize time base variations as well as physical dimensionai changes which appear as short or long
term drift in magnitude and phase measurements.

Before Starting Measurement Calibration

Checking the cal kit definition. Be sure the appropriate CAL KIT definition is loaded in the HP 8510B.
This definition is part of the Machine Durnp file ioaded above, and is contained on the tape in each HP
11644 A-saries calibration Kit. Press and read the [CAL 1] or [CAL 2] softkey label to check the
calibration kit labal.

Setling the Stimulus Values. Set all of the desired Stimulus characteristics for the device measure-
ment. This includes the frequency range or frequency list, the number of points, Source #1 power ievel,
etc. If the DUT must be measured using different stimulus settings, then separate measurement
calibrations must be performed for each frequency range (except where the HP 8510 Frequency
Subset feature can be used).

Selecting the Averaging Factor, itis also advisable to turn averaging On; an averaging factor of 128
is a reasonable value because it improves the measurement results without substantially increasing
measurament time. Press:

(RESPONSE MENU
[AVERAGING ONfrestart]

Checking the instrument State. Verify that the System Z, is set to 1. This is used to normalize
impedance in waveguide. Press:

[MORE]
[SET Z,] D .

Pressing will set the system impedance defined by the [SET Z,] function to 50 Ohms.

Entering the Exact Offset Delay. For the 1-Port and Full 2-Port calibration types, accuracy can be
improved by entering the actual exact length of the waveguide section instead of the nominal length
contained in the standard calibration kit definition. For the TRL 2-port calibration, sither the actual or
nominal length may be used.

The tape file describing the calibration kit definition inciudes the “nominal’’ length of the waveguide
section used to make the quarter-wave offset short and the quarter-wave ofiset load. The actual
physical length of the waveguide section is engraved on the waveguide section. This value can be
converted and entered into the Cal Kit standard definitions thereby improving the accuracy of the offset
calibration. Please refer to the HP 11644-series calibration kit manual for instructions to enter the actual
offset length. You may want to store this definition onto tape or disk for future use. For further
information on modifying the cal kit definition see the standard HP 85108 operating and programming
manual and Product Note 8510-5A (HP P/N 5954-1559).
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TRL 2-PORT CALIBRATION

The TRL 2-Port calibration procedure is recommended for general measurements of 2-port devices
and is required when performing the complete performance verification procedure, The procedure
consists of measuring a zero-length thru connection, short circuits at each port, terminations at each
port for isolation, and the waveguide shim as the Line standard. This calibration produces 12-term error
correction and provides best accuracy for 2-port devices.

1. Set the averaging factor to 128 by pressing:

[AVERAGING ON/restart]

Leave the AVERAGING FACTOR as the Active Function to allow changing the averaging factor for
the different calibration standards during the calibration procedure.

NQTE: If System Performance Verification is being done, the averaging factor is set to 1024 by the
performance verification program and should not be changed.

2. Start the calibration procedure by pressing:

[CAL KIT 1 WR-xx]
[CALIBRATE: TRL 2-PORT]
Connect Port 1 directly to Port 2. Press [THRU]. The HP 8510 makes 6 measurements.
Connect the short to Port 1. Press [S,, REFLECT]. The HP 8510 measures S,,.

Connect the short to Port 2. Press [S,, REFLECT]. The HP 8510 measures S,,.

o v » w

Press [iSOLATION]. The isolation calibration is recommended for wide dynamic range measure-
ments, but it is not required. The isolation measurment is made with both Port 1 and Port 2
terminated with an appropriate one-port device. Since there is only one ioad in the standard
calibration kit, the measurement is performed with a load on one port and a short circuit one other.
To omit the isolation part of the calibration, press [OMIT ISOLATION] then proceed to step 7.

To perform the isolation cal, first set the averaging factor to at least 512. Connect the load to Port 1 and a
short circuit 1o Port 2, then press [FWD ISOL'N [SOL’N STD]. The HPF 8510 measures S,, and S,,.

Nexi connect the load to Port 2 and the short circuit to Port 2, then bress [REVISOL'NISOL’N 3TD]. The
HP 8510 measures S,, and S,,. Press [ISOLATION DONE]. Set the Averaging Factor back to 128.

7. Connect the waveguide section between Port 1 and Port 2. Press [LINE]. The HP 8510 makes 6
measurements.

8. Press [SAVE TRL 2-PORT]. The error coefficients are computed and the Cal Set selection menu is
displayed. Press a [CAL SET] key to store the error coefficients and turn correction on. The HP 8510
witl begin to measure all four S-Parameters, autornatically switching between Forward and
Reverse parareters. ‘

9. To measure a device, connect it between the test ports, and select a parameter to measure by
pressing (s11), (827), (B12), or (822). Any of the four S-parameters may now be selected for dispiay.
To restart the measurement, press (MEASUREMENT RESTART ).
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RESPONSE AND RESPONSE & ISOLATION CALIBRATIONS

The Response calibration provides for vector normalization of the system magnitude and phase
frequency response to that of the selected calibration standard for the current selected parameter.
Frequency response is the only error that is removed with this calibration. This calibration ypeis useful
when measuring a well-matched device or when a quick check of device performance is required.

The Response & Isolation calibration accounts for both frequency response and isolation effects. In
reflection measurements, both tracking and diractivity errors are removed. In transmission measure-
ments, fracking and crosstalk errors are removed. Two standards are required. The response stan-
dardis a flush short for reflection measurements or a zero-length thru for transmission measurements.
The isolation standard, for either transmission or reflection measurements, is the fixed load. The
Response/isolation calibration is useful when measuring well-matched or high loss devices.

1. Select the parameter to be measured by pressing (81, (521, (312), of (822) and set the frequency
range for the measurement,

2. Begin the calibration process by pressing:
[CAL KIT 1 Wh-xx]
[CALIBRATE: RESPONSE] or
[CALIBRATE: RESPONSE & ISOL'N]

Proceed to step 3 for a Response calibration or step 4 for a Response & isolation calibration.

3. Forthe Response calibration, connect the calibration standard, a thru for transemission or a short at
Port 1 or Port 2 for reflection and prass the appropriate softkey, [SHORT] or [THRU]. After the
standard is measured, the softkey is underined. Press [DONE RESPONSE]. Proceed to step 5.

4. For the Response part of the Response & Isolation calibration, press [RESPONSE], conneci the
response calibration standard, a thru for transmission or a short at Port 1 or Port 2 for reflection and
press the appropriate sofikey, [SHORT] or [THRU]. After the standard is measured, the softkay is
underiined. Press [DONE RESPONSE].

For the Isolation part of the Response & Isolation calibration, connect a load to Port 1, and a short
‘circuit to Port 2. Press [ISOL'N STD]. After the standard is measured, the softkey is underiined.
Press [SAVE RESPSISOL].

5. The error coefficients are computed and the Cal Set selection menu is displayed. Press one of the
[CAL SET] keys to store the error coefficients and turn correction on. The corrected response is
displayed.

8. Check the calibration by cbserving the corrscted response.

1-PORT CALIBRATION

The S,, 1-Port or 8,, 1-Port calibration requires three standards to quantify and remove the system
frequency response, source match, and directivity errors. These calibration types provide best
accuracy for reflection measurements of one-port devices. The standards used for this calibration are
a flush short, a quarter-wave offset short, and a Z, termination. There are three choices for the Z,
termination, either a fixed load, a sliding load, or a load/offsetload combination, but the load/offset load
combination is preferred.
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Choosing the Right Load Standard

In the 1-Port calibration, a load termination is used to determine the system directivity - the error signal
that appears in the reflected signal path that did not reach the test port. This section describes the
various load standards that can be used by the HP 8510.

The fixed load is the simplest load standard and provides adequate performance for many applications.
During calibration using a fixed load, the load is assumed to be perfect and measured directivity is the
combination of the actual system directivity and the actual reflection coefficient of the load. The
effective systern directivity is therefore dependent on the reflection coefficient of the load element (see

Figure 2-4a). : ———
e
I'e
D -7
a. Fixed Load b. Offset Load ' ¢. Sliding Load

Figure 2-4. Phasor Diagram, Measuring Directivity Using Various Standards

Combining a fixed load with an offset load offers significantly better system directivity. This “offset
load’ technique is a two-step process. First, the fixed ioad is connected to the test port and measured.
Then the same fixed load is offset by the shim and measured again. Since the shim offsets the lvad by a
precisely known distance the angle of the resultant phase shift is known. Using these two measure-
ments and the angle, the HP 85108 can determine the exact directivity (Figure 2-4b). The accuracy of
the offset load technique depends on how precisely the offset delay is specified in the cal kit definition
(see paragraph “Entering the Exact Offset Delay™ in this section).

A sliding load may also be used to determine directivity. The load element is moved to five (or more)
positions, determining corresponding points of the circle of Figura 2-4c. The HP 85108 then uses a
circle-fitting routine to determine the center of the circle which is the actual directivity. Again, the
effective directivity is determined by the dimensions of the line.

An important concern with the sliding load is the mechanical stabiiity of the load element. This
restriction has made the sliding load technique impractical in V and W bands, due to the small
dimensions. -

1-Port Reflection Calibration Procedure
1. Begin the calibration procedure by pressing:
[CAL KIT T WR-xx]
[CALIBRATE: S,, 1-PORT]
S,, will automatically be displayed on the screen.
2. Connect the flush short and press [SHORT].

3. Connect the quarter-wave offset shim between the test port and the flush short to make a quarter-
wave offset short, and press [OFFSET SHORT] and wait for this measurement 1o be completed,
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4. Press [LOADS} and note thé% there are several choices for the load. Choose either [FIXED],
TOFFSET], or [SLIDING].

a. FixedLloadOnly. Connecttheload and select [FIXED]. When the measurement is complets,
press [DONME LOADS]T.

b. OffsetLoad. Select {OFFSET], and the two ioad selections appear, [LOAD NO OFFSET], and
[LOAD OFFSET].

Connect the fixed load directly to the test port and press [LOAD NO OFFSET]. After the
measurement, insert the quaner-wave waveguide section between the test port and the fixed
load. Press [LOAD OFFSET]. When the measurement is complete, press [OFFSET LOAD DONE]
fDONE LOADS].

c. Sliding Load (not available for V and W bands). Select [SLIDING]. onnect the stiding load, move
the sliding element toward the test port, then press [SLIDE IS SET]. After ths measurement,
change the position of the sliding load and press [SLIDE IS SET] again. Repeat this for at least
five positions of the load, covering the full range of positions. Press [SLIDING LOAD DONE]
[DONE LOADS].

5. Press [SAVE 1-PORT CAL]. The error coefficients are computed and the Cal Set selection menu is
displayed. Press one of the [CAL SET] keys to store the error coefficients and turm on correction.
The systern is now ready for fully error-corrected reflection measurements of one-port devices.

Combining Calibration Error Models

Another technigue for measuring 2-port devices is to combine an 3, 1-port calibration and an S, thru
Response calibration for the forward parameters and an Sy, 1-Port caiibration and an 8,, thru
Response calibration for the reverse parameters. With this technique each parameter has its own cal
setand is measured independently of the other parameters. This is usually the fastest way to measure
a two-port device but since this technigue does not account for source and load mateh effects, itis only
recommended for measurements of well-matched or high loss devices.

EXAMPLE MEASUREMENTS

The HP 8510 equipped with the mm-wave test set, its muitiple: source operation, waveguide line
stretcher, frequency list mode, and other features, is capable of making measurements with unprece-
dented speed, accuracy, and convenience. Following are useful measurement axamples showing
waveguide measurements.

Transmission Measurements

The frequency conversion technigue used by the HP 85104-series test set modules allow high dynamic
range measurements of millimeter-wave components. The transmission signal path noise fioor can
vary depending upon the frequency range and source RF power available at the test port. A quick check
of dynamic range is performed using the Response & Isolation calibration with the test poris in the final
measurement configuration. Choose the smallest averaging factor that provides the needed noiss
floor. Figure 2-5 shows the transmission response of a 44 GHz bandpass filter measured from 33 GHz
to 50 GHz.
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Figure 2-5. S,,, Bondpass Filter, 33 to 50 GHz. Showing Typical Dynamic Range

Reflection Measurements

Built-in error-correction provides a powerful measurement capability at millimeter-wave frequencies.
Systematic errors are mathematicaliy removed from the measurement system by measuring calibra-
tion standards with precisely known characteristics. Figure 2-6 compares the uncorrected and cor-
rected impedance measurements of a W-band fixed load. The slowly varying trace shows the result
using an S,, 1-port calibration,
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Figure 2-6. Comparing 8,; Measurements using Response and 1-Port Calibrations
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Using Frequency List

The HP 8510 frequency list mode allows the measurement of devices at specific user-defined fre-
quency points. In this measurement of a 94 GHz bandpass filter, a multi-segment frequency list is used
to measure the filter transmission response from 80 GHz to 100 GHz in 500 MHz steps, with an
increased resolution of 20 MMz from 82 GHz to 96 GHz. Figure 2-7 shows the resuit the measure all
segments selection. Note that either of the segments can be displayed alone.
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Figure 2-7. 8., Response, Using Frequency List to Adjust Frequency Resolution

Waveguide Electrical Delay

For phase and group delay measurements, remember that the propagation constant in waveguide and
other non-TEM transmission lines is frequency dependent and that phase and group delay will
therefore also exhibit this frequency dependence. Figure 2-8 shows the phase and group delay of a 44
GHz bandpass filter.
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Figure 2-8. Bandpass Filter, S, Phase and Group Delay
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The Waveguide Delay function is used to compensate for the frequency dependent propagation
constant of rectangular waveguide (dispersion}. As shown in Figure 2-8, this provides a display of
deviaticn from characteristic phase.
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Figure 2-9. Using Waveguide Delay to View the Phase Response

To achieve this measurement, first input the waveguide cutoff frequency (f_) by pressing:

[MORE]
[WAVEGUIDE DELAY]

The active function is now WAVEGUIDE CUTOFF, the waveguide cutoff frequency, f.0. This value is a
part of the instrument state that was loaded with the machine dump file for the frequency band. If the
value is not correct for the band in use, enter the appropriate f., for the waveguide band in use. The
electrical delay then applied will vary as a function of frequency to account for dispersion. Now press:

[ELECTRICAL DELAY]

Move the measurement marker to the center of the frequency range, then press [AUTO DELAY] to
automnatically choose a vaiue for waveguide delay. Now use the knob to enter the appropriate electrical
deifay value to fiatten the trace and view the deviation from characteristic waveguide phase response.

This measurement shows the phase response of the 10 cm line with electrical defay applied. Note that
coaxial delay (linear) cannot flatten the phase response. With waveguide delay, the phase respense
-can be flattened, so the actual device iength can be measured.
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Time Domain Measurements

When the HP 8510 is equipped with Option 010, Time Domain, use [TIME BAND PASS]T to locate
impedance changes within the device under test. Figure 2-10 shows the 8,, time band pass response of
2 shorted 10 cm waveguide section is shown, with and without waveguide delay applied.
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Figure 2-10. 8, Sherted 10 cm Woveguide Section

With no delay applied, the reflection of the shortis displayed at about 900 ps. Both the magnitude and
location of this time domain response are affected by the dispersive nature of the waveguide. The
dispersion tends to “smear” the trace, making the peak magnitude value not accurate. To get & more
exact measurement of the shorted line, waveguide delay is added to move the response to time =0,
The delay required is 672 ps, or 201.65 mm, which is the twice the actual electrical length of the
waveguide section because the signal propagates from the port to the reflection, then back to the port.
Notice aiso the change in magnitude, due to the dispersion. The corrected response now dispiays the
actual effects of the loss in the line and is unaffected by dispersion.
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OPERATION USING A COAXIAL TEST SET

The system may include one of the coaxial test sets in the HP 8510 family. A simplified diagram of
interconections is shown in Figure 2-11. The necessary RF signal switch and the 20 MHz IF and control
switches are included in the HP 85108, The system is easily switched from millimeter-wave to
microwave test set operation by loading the appropriate hardware and instrument states, without

changing rear panel connections.

This procedurs describes how to configure the millimeter-wave system for coaxial measurements.

1. Connect the HP 85105 and the coaxial test set as described in Section 1, " Getting Started.” When
the coaxial test setis Active, the RF signalis routed from the RBF source, through the HP 85105 to the
coaxial test set; the IF and control signals from the coaxial test set are selected for application to
the HP 8510. The 851068 Option 001 system includes a coaxial test set already connected this way.

When powering up the system, it is only necessary to power on the instruments that will be used in
the coaxial measurements. It is not necessary to power on the LO source or other hardware used

HP 8510
?ZOMHZ IF

HP 85105
(NOT ACTME) o m

£

SIGNAL
SEPARATION

!

At

BSXX~SERIES TEST SET
(ACTIVE)

RF

SOURCE #1
RF

Figure 2-11, Block diagram of Systern with Coaxial Test Set

only for measurements using the HP 85105.
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2. Load the coaxial Machine Durmnp file from the mm-wave system disk. Press:
[STORAGE IS DISC]
[LOAD] [MORE]
{MACHINE DUMP]
Use the knob to seiect file [MD-—£0AX] (see Table 2-1)
[LOAD FILE}

Press (PRESET). The key differences between the mm-wave instrument state and the coaxiai testset
instrument state are listed at the end of this section.

The coaxial test set ACTIVE light should go on and the HP 85105 ACTIVE light should extinguish.

3. Check that the calibration kit definition is appropriate for the application. If necessary, load the
appropriate calibration kit definition.from the tape supplied with the desired coaxial calibration Kit.
You may wish to store a coaxial calibration kitin CAL KiT 2 and a mm-wave cal kit in CALKIT 1.

The system is ready for operation using the coaxial test set.

COMMON PROBLEMS AND THEIR SOLUTIONS

While setting up for millimeter-wave measurements, you may encounter some of the following opara-
tional problems. Shown below are somes recommended things to check for when these problems are
sncounterad.

Problem: CAUTION: NO IF FOUND displayed {or very low detected signal levels)

Possible Causes and Solutions: |f a microwave test set is also connectad, verify that the test set
ACTIVE lightis off. If itis on, then toggle the test set address, Press fHP-IB ADDRESSES] [TEST
SET]. Enter (2D (GD), then (ZD{X1). If an RF Switch is also used, the SWITCH 0 light should be on during
mm-wave operation, and off during microwave operation.

Problem: CAUTION: PHASE LOCK LOST displayed

Possible Causes and Solutions: was pressed, so the sweep mode was setto ramp. The
mm-wave systerm using two synthesizers does not operate in Ramp sweep mode. Recall the mm-wave
instrument state.

Problem: Datais grossly incorrect after calibration.

Fossible Causes and Solutions: was pressed and the [SET Z,] function (under the CAL
menu) was reset to 50 ohms during a waveguide calibration. RECALL the correct mm-wave instrument
state (Z,=1), then calibrate again.
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LOADING HARDWARE STATE AND INSTRUMENT STATE FROM TAPE

If the system doss not include a disk drive or if the system disk is not available, the appropriate
hardware state and instrument state can be ioaded from the tape supplied with the system. This tape,
(HP P/N 85108-10004), contains all the appropriate Hardware State files and the instrument State files
for the mm-wave and the coaxiai configurations. '

The following procedure describes how to setup the system running using the HP 85106 System
Configuration Tape.

1. Verify that the hardware is connected as described in Section 1, "Getting Started.” if you are
unsure of the system configuration, proceed as follows.

Turn power on to ail the system instruments except the HP 8510B. Check that all system instru-
ments are ready, then turn on the HP 85108B. At this point, the HP 8510 may display an error
message and a beeper may sound. Do not be alarmed. The HP 8510 will remain in an error condition
untit the multiple source mode is activated and the HP 8510 receives a signai that it can detect. Inthe
meantime, the beeper may be turnad off by pressing [BEEPER OFF].

2. iftwoor more coaxial test sets are connected in the system, refer to Section 6, "HF 85105A of this
manual. If not, skip this step and proceed to step 3.

3. The correct hardware state file depends upon the type of LO source, sweeper or synthesizer, and
the frequency range. Refer to Table 2-4. Load the desired Hardware State from the system tape by
inserting the tape into the tape drive, then press:

[STORAGE IS TAPE]

[LOAD] IMORE]
[HARDWARE STATE]
[FILE n] (select the appropriate file number)

The file wiil be loaded.

Table 2-4. Hardware State and Instrument State Files Stored on the mm-wave System Tape

Freguency Range (GHx) 33 to 50 40 to 80 50t 75 7510 110 0.045.40

Band Q U v W coaxial
{(WR-22) {(WR-18) (WR-15) {(WR-10)

LO Source SWP | SYN | SWP | SYN | SWP | SYN | SWP | 8YN Either

Hardware State 2 5 2 5 3 § 4 7 1

instrument State 1 2 3 4 PRESET

SWP=HP 8350-series
SYN=HP 834x-saries or HP B36x-series, +

When the Hardware State file is loaded, the system parameters are automatically configured as listed
at the end of this section. These settings remain active until they are changed or a new file is ioaded
from the system disk. Preset and power-up do not change these settings. Note that these definitions
are automatically configured for the selected frequency band, so itis not necessary for the userto setor
modify these parameters. o
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4. Load the desired Instrument State file from the system tape. Press:

[STORAGE IS TAPE]

[LOAD]
[INSTRUMENT STATE 1-8]
[INSTRUMENT STATE 8] (choose an instrument state registar)
[FILE n] (select appropriate file)
[INST. STATE B]

The instrument state will be recalled and the system shouid begin sweeping over the full frequency
range of the current band. '

NOTE: Instrument state 8 is recalled each time the system is powered up. Since the hardware
state is not modified at power-up, the HP 8510 system can be configured to power up in a particular
band by loading the instrument state into register number 8.

3. Load the desired Calibration Kit definition file from the tape in the appropriate HF 11644A-series
calibration kit. Insert the fape cariridge and press:

[STORAGE IS TAPE]

[LOAD]
[CAL KIT 1-2]
[CAL KIT 1]
[CAL KIT FILE 1]

Pross and read the [CAL 1] label to see that the cal kit for the desired band has been loaded.
The system is now ready for operation.

INSTRUMENT STATE AND HARDWARE STATE SETTINGS

Following is a compiete list of Hardware state and Instrument state settings for the system when using
the HP 85105 test set controlier and the HP 85104 test set modules, and for a system using a coaxial test
set.

HP-IB Addresses

Source #1 {RF) 19
Source #2 (L.O) 18

Test set 21 (HP 85105)
20 {Coaxial)
RF switch 31

System Phaselock

LOCK TYPE: NONE (two synthesizers)
LOCK TYPE: EXTERNAL (Sweeper LO)
LOCK TYPE: INTERNAL (single source)
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POWER LEVELING

(mm-wave):

SOURCE 1: EXTERNAL
SQURCE 2: INTERNAL
{Coaxial):

SQURCE 1: INTERNAL

SOURCE 2: not used

SWEEP MODE

(85105, two synthesizers)

FREQUENCY LIST or SINGLE POINT or STEP
(85105, RF synthesizer, LO sweeper)

any sweep mode (RAMP sweep not fully specified)
{Coaxial)

any sweep mode

SETZ,
1({85105)
50 (Coaxial)
Waveguide Cutoff
Fraguancy Range (GHz) 33 to 50 40 to 60 50t0 75 75 to 110 0.045 to 40
Band Q u v W coaxial
{(WR-22) (WR-19) (WR-15) {WR-10)
Cutoft Frequency (GHz) 26.338 31.386 39.873 58.024 0
MULTIPLE SOURCE
ON (HP 85105}
OFF {Coaxial)

Multiple Source Definitions are required for each band. These multiple source settings are shown in
Figure 2-6 for all the mm-wave bands. These definitions are loaded automatically when the hardware
state is loaded. These are examined by pressing [MORE] [EDIT MLT. SRC].

As an example of how the multiple scurce control works, consider a Q band (33-50 GHz) system set to
measure from 42 GHz to 48 GHz at 201 points. For the 101t measurement point along the sweep, the
test signal frequency atthe DUT is 45 GHz. To generate this 45 GHz signal, the test signal source is set
to 15 GHz, ampilified, and its frequency is tripled in the test set module (3x15=45). The incident,
reflected, and transmitted portions of this 45 GHz signal are separated in the test set module and
applied to the first frequency conversion stage. Inside each harmonic mixer the 45 GHz signal is mixed
with the tenth harmonic of the LO source to produce an IF signai of 20 MHz. This means that the tenth
harmonic of the LO source is at 45.020 GHz, and the LO source fundamental frequency is at 4.502 GHz
(10x4.502=45.020). The same approach may be used to show that for the entire 201 point sweep, the
test signai source sweeps from 14 to 16 GHz while the LO source sweeps from 4.202 to 4.802 GHz.
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| erformance | enﬁcatmn

After installation of the system is compiets, a performance verification is necessary to assure proper
system operation. A perfermance verification is included as part of the HP 851068 instailation.

Performance verification for the millimeter-wave system is the same as for the standard HP 8510B
system, with the exception of one step in the procedure. ltis important that you follow this documenta-
tion as you calibrate and verify your system.

ABOUT THE SPECIFICATION AND PERF@RM&NCE
VERIFICATION SOFTWARE

The HP 8510 Specifications and Performance Verification software supports two formats: a single disk
format that contains the entire verification procedure on one disk (the program and data are combined
on one disk), and a multiple disk format that contains separate program and data disks. For HF 851068
system performance verification, icad the single disk and Isave it in for the entire verification procedure.
ignore the prompts to insert a second disk, instead press fRESUME] on the controiler to continue.

NOTE: Always use the highest revision software for your performance verification.

Load BASIC and BIN Files

The program will run on most 200 and 300 series controflers, except for a 9826 because of its limited
CRT display. The controller must have at least 2 megabytes of memory for the program to run.

1. Simplified BASIC loading procedure:

a. While the controlieris OFF, insert the BASIC language systern disk in the default drive (typically
0). Then turn the controller ON.

b. WhenBASICis ioaded, the drive LED will go off and a prompt will appear on the controlier CRT;
BASIC Ready. Remove the disk. ‘

¢. insertthe Language Extensions disk in the drive and, one at a time, load the following files. For
example, type:

. LOAD BIN “ERR”
Language Extension files: ERR, CLOCK, GRAPH, MAT, 1O

Then press the softkey on the controller keyboard. When the file is loaded the drive
LED will go OFF. After loading ail the Extensions, remove the disk. Insert the Drivers disk and
load the following files in the same manner.

Priver files: HPIB, (DISC and CS80 for stand alone drives)
After loading all the drivers, remove the disk.

2. After BASIC and the BIN (Binary Language Extensions and Drivers) files are loaded you can
perform the following steps to generate specifications. You do not have to connect the HP 8510 to
perform these steps. Therefore, you can ignore any CRT prompts that inform you the HP 8510 is
NOT connected.
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NOTE: If you omitted step 1 above, clear out the common area of your controller's memory by typing:
SCRATCH C and pressing (RETURN ) of (ENTER ).

Insert the HP 8510 Specifications and Performance Verification software disk into the default
drive or the drive you specify as the MSI (mass storage is). Type the load command and the
filename as shown below then press (RETURN) or (EXECUTE). Be sure to type it exactly as
shown:

LOAD “SPECS_8510"
The program’s title banner information and a [RESUME] softkey should be displayed at this point.
HP 8510 Specification and Performance Verification Software
Press the [RESUME] softkey.
3. The program will load the subroutines from this disk; during this time the CRT will be blank.
4. Next, the program will load the following system fies:

MENUS (ITF or 286) - CRT menu dispiays
DESCRIPT - descriptions of the ERROR terms
SOFTWARE - software configuration menu
TABLE - the tables that will list Specs
UNCPLOT - plotting the specs

VERIF -~ the verification menu

SERNO ~ the serial number forms

ETERMS - the Eterm menu

& % ®» 2 06 8 @

5. The next CRT display allows you to set the date and time on the controlier CRT.

At this point, you can press the controlier Y key and the program will continue, or you can press the
controller N key for NO and set the date and time. When your entries are complete, press the
keyboard (ENTER ) or (BETURN) key.

6. The program will load the SYSTEM CONFIGURATION menu file HARDWARE. After this file is

loaded the HARDWARE CONFIGURATION menu will be displayed. This menu allows you to seiect
the type of system equipment that you want.

Here is a brief explanation of the main menu choices:

SYSTEM CONFIG - Select this menu if you wantto return 1o the Hardware Configuration menu or if
you want to use the software configuration menu to set the addresses of your HP 8510 or your
printer/piotier, or select plottrace pens/colors. This menu will also allow you toreset the program -
all menu choices will be returned to the program’s default state and the program will begin again
from the time and date satting. :

NOTE: Specifications for the HP 8511 systems should be selected with no source, no cal kit, no
cables, and no verification kit,

QUIT PROGRAM - Always use this selection when you are finished using this program.

VERIFY SYSTEM - This menu s selected when you want to verify system performance.
Do not choose this selection until the Hardware and Software Configuration menus have
been set.

SYSTEM UNCERT - This menu is selected when you want to see the calculated uncer-
tainty limits for each type of S-parameter measurement. Do not prass this selection now.

SYSTEM SPECS - When this selection is made, the Specifications menu will appear.
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The following example shows the equipment used in a typical millimeter-wave system:

Network Anaiyzer: HP8510B - Enhanced Model

Test Set: UB5105A - U-Band S-Parameter (40 GHz-60 GHz)

Source: U85104A - U-Band Synthesizer {40 GHz-60 GHz

Calibration Kit: U11644A ~ (40 GHz-60 GHz)

Calibration Technique: TL - Thru-Reflect-Line (TRL) Cal

Test Port Cables: MMCables - R,Q,U,V,W-Band Millimeter L.O. cable
Verification Kit: U11845A ~ U-band

® ® & O & »

7. Select the equipment above or select the equipment for your system. The CRT display will have a
highlighted field around the active selection. Use the [NEXT] and [PREVIOUS] keys to change the
selection in the highlighted area, if required.

Make all the selections you want until the hardware configuration is correct.

8. Press the softkey labeled [Done] and the program will load. The program will remember the last
system configuration you select and, when you run it again (without turning the controtier OFF), the
same configuration will appear on the CRT. You can reset the configuration by using the [Program
Reset] softkey, found in the SYSTEM CONFIGURATION menu.

The MAIN menu will now appear on the controller CRT.
9. At this point, be sure you have the following items ready to use:

e Calibration kit and its tape. The model number of the caiibration kit must match the one you
select in the Configuration menu.

s Verification kit and its tape. The model number of the verification kit must match the one you
select in the Configuration menu,

10. Connect the HP 8510

Be sure the controller is connected to the HP 8510 rear panel HP-IB connector. Also, the HP 8510
must be warmed-up for one hour before verification.

11. Press [VERIFY SYSTEM]. If the program acknowledges the system over the HP-IB, it will display the
System Performance Verification Menu on the controller CRT.

12. Press [SERIAL NUMBERS]. Enter the serial numbers and the NBS numbers only if you want them to
appear on the printout of your performance test results for each verification device. The serial
numbers are usually located on the rear paneis. NBS test numbers are on the Certificate of
Calibration that accompanies your verification kit.

When you are finished with this menu, press [DONE].

13. You should now be back in the System Performance Verification Menu. Press [SYSTEM CAL]. The
configuration information will be displayed; make sure it agrees with the system you are going to
verify. If it does, press [RESUMET to continue. If it does not, return to the Hardware Configuration
Menu to correct it.
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Calibration
14. l.oad the Cal Kit Tape as follows:

Insert the standards definition tape and press (TAPE/BIsC), [LOAD], [Cal Kit 1-2}. Then press [CAL

KiT =1], [*File 1] and if an asterisk (*) appears next 1o file 2, press it after file 1 is loaded.

Press again to verify that the proper files were loaded. The HP 8510 softkey field should
dispiay the type of calibration and the cal kit tape constants revision number. After the tape ig

loaded, remove it from the drive.

15. Press the [RESUME] softkey twice if you ars ready to calibrate. The program will set up the HP 8510

and put it into LOCAL operation so that you can calibrate the system using its front panel keys.

18. Perform the Calibration

You need a Full 2-port calibration for S-parameter test sets, as in the HP 85106 systerm.

IMPORTANT INFORMATION FOR MILLIMETER-WAVE SYSTEM USERS

The verification program initializes the system and changes some instrument states. For
mm-wave systems, these vaiues must be reset to their initial values. The oromipt inftializing
System Prior to Calibration will be displayed on the HP 8510 CRT.

Reset the foliowing states before continuing with the calibration procedure. Your verification
will be invalid if you fail to reset these states.
SYSTEM PHASELOCK
Press [MORE] [SYSTEM PHASELOCK] [EXTERNALJ"
* Set Phaselock to [NONE] for all sources except the HP B3508, which is set to
[EXTERNAL].
POWER LEVELING
Press (SYSTEM {MORE] [POWER LEVELING] [SOURCE T:EXT LEVEL]
[SOURCE Z:NTERNAL].
SQURCE POWER LEVEL

Press STIMULUS [POWER MENU] [POWER SOURCE 1] (30 (X0) [POWER
SOURCE 2] (50" (B

" Refer to the tabie below for the correct power level.

Table 3-1. Recormmended BF and LO Source Power Levels
Band
@ (WR-22) U (WR-19) ¥ (WR-15) W (WR-10)
Power Source #1 (RF)! -20 —20 —25 —30
Power Source #2 (1.0} +3 +3 +3 +3

1. Optirmum power laval may vary from system to system. Adiustthe powar level to the maximurn level without an “IF overicad™ error
message. (Refer to "RF Signal Powar Control™ in Chapter 2.}

SYSTEM Z,
Press [MORE] [SET Z,] () (X3

These conditions will be recalled automatically during the verification.

Performance Verification
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17. On the HP 8510 press (CaL)- Then select [TRL 2-PORT].

18. Next, a series of softkey selections will appear on the CRT: [REFLECT'N] [TRANSMISSION],
[ISOLATION]T and [LINE]. When you press one of these keys, another set of softkeys will appear.
Connect each device as directed; the HP 8510 will underiine each device label when the measure-
mentis complete. After ail of the devices are measured {for S,, and S,,), press the [DONET softkey.

There is a step-by-step TRL calibration procedure in the '‘Operation’ section of this manual.

18. Afteryou have made all the calibration measurements, press the appropriate [DONE] softkey when
the last measurement is compiete. Then store the calibration in a Cal Set Register (1 through 8) by
pressing the accompanying softkey. If an asterisk {*) appears alongside one of the cal setregisters,
itmeans that a calibration is aiready stored there. If all of the registers are full, go ahead and press a
key and respond to the prompts. You will delete the contents of that register and store your
calibration there.

When the calibration is compiete, press the program [RESUME] key and the program will reset the
HP 8510 to REMOTE operation and return you to the System Performance Verification Menu.

20. Selecting the Verificaton Standard

Press [SELECT STANDARD]. The program will dispiay the Verification Kit Device Selection Menu.
This menu is a form that allows you to select the standard you warnt to measure, enter its serial
number, change the averaging factor for measurement, select the Cal Set register, and enter any
comments.

A complete verification requires that you measure all devices in the kit. However, you must select
the devices, one at a time, from the Verify Standard menu.

21. When this form is complete, press [DONE]. Insert the Verification Kit data tape into the HP 8510
tape drive and press [RESUME]. The program will read the tape and compare device serial
numbers. If the numbers do not mateh, you can change them by responding to the CRT prompts.

22. Measuring the Standard and Displaying the Data

When you are ready to measure the device, press [MEASURE DATA] and respond to the prompts
on the controlier CRT. The program will initialize the system and give you instructions for makmg
the proper connections. Measure all of the devices in your kit.

Press [PRINT ALL] and the program will print out a complete resuits sheet for the measurement of
the device. If the device fails at any freguency, the letter F will appear in the column and a failure
notice will appear at the bottom of the sheet.

23. To quit the program, press [FRIOR MENU] untii you can select the [QUIT PROGRAM] softkay.
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iINTRODUCTION

Foilow this procedure to troubleshoot the HP 85106B system to the instrument level. This procedure
was written for HP 85106B factory-racked systems. When the faulty instrument is found, stop this
procedure and foliow the respective instrument troubleshooting procedure to locate the faulty assem-
bly.

Each instrument in the HP 8510 system contains lethal voltages when the
instrument has AC power applied. Refer to the HP 8510 safety information
included in the “Service Overview' section of the HP 8510B Network
Analyzer Service Manual, included with each HP 851068 systern. Servicing
must be performed by qualified personnel only.

TROUBLESHOOTING STRATEGY

Troubleshooting the system is done in three stages:
1. The pre-operational check can quickly identify many failures.
2. Using the HP 8510 internal diagnostics determines if the analyzer itself is functional.

3. Specific procedures are used for certain obious symptomatic failures. Hardware service tools are
used to emulats source and test set functions, to identify a cause of failure outside the analyzer.

The first part of troubleshooting consists of a pre-operational check of the system that helps to verify
that the system is cabled correctly, and that things such as firmware revisions, HP-IB addresses,
vottages, and configuration and language switch settings are correct.

The HP 8510 Network Analyzer is the core instrument around which the HP 85106B system is built. The
HP 8510 incorporates many internal diagnostics that check operation of the analyzer during initial
application of AC line power and continuously whiie the instrument is running. The fauity system
component can be isolated most effectively when these diagnostics are used to confirm or deny
operation of the HP 8510,

During the pre-operational check, note any indications of failure that occurred before troubleshooting.
These indications may be self-test failure messages, running error messages (caution type), measure-
ment errors, performance test problems, or display hang-ups. Stay with the procedure; these will be
discussed at the proper time. Refer to Figures 4-1, 4-2, or 4-3 System Block Diagrams as needed
throughout this procedure.

HP 851068 Service and Troubleshooting
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DOCUMENTATION REQUIRED

Throughout this procedure, you are referred to other documentation for information and detailed
troubleshooting procedures. The following manuals are referenced, and are therefore required to
perform this troubleshooting procedure:

HP 8510B Service Manuai (HP part number 08510-80078)

HP 8516A Operating and Service Manual (HP part number 08516-80001)

HP B360 series Calibration and Instaflation Manuai (HP part number 83621-90024 for the MP
83621A/31A synthesized sweeper)

HP 8350B Operating and Service Manual (HP part number 08350-90092)

1. PRE-OPERATIONAL SYSTEM CHECK
Perform a pre-operational check of the HP 851 OGB system as indicated in Tabie 4-1.

Table 4-1. Pre-Operational System Check Table

Check Additional ipformation

HP 8510 Front/rear panel control settings Intensity knob, MP 85101 rear pane! service on/
system controlled switch '

HP 8510 operating systemn firmware revision Must be B.05.11 or later

Cabiing and HP-IB addresses of all instruments in See Figures 4-4, 4-5, 4-6, and 4-7 in this
the system procedura

HP 8360 series source language switch setting See the following paragraph, and Figure 4.7 in
’ this procedure

HP 83508 source configuration switch setting HP 83508 Operating and Service Manual
HP 8360 series source automated calibration HPF 835621/31 Calibration and installation Manual
procedure

HP 851068 Service and Troubleshooting
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HP 8360 Series Source Language and HP-1B Address Selection

The HP 8360 series synthesizers use one of the following external interface languages: TMSL (Test
and Measurement System Language) or Analyzer Language. Operation in an HP 8510 system requires
that the synthesizer be set to Analyzer Language.

The language configuration and the synthesizer HP-1B address are both set with a switch located on
the rear panel of the synthesizer. The factory default setting for this switch is Analyzer Language atan
HP-IB address of 19. This is the setting normally used for HP 8510 systemn sources.

Check the rear panel switch (Figure 4-7) to make sure that Analyzer Language and HP-IB address 18
have been set, as shown in the figure.

ooc110011

HP-IB
LANG ADDRESS

S EFLEIPEL
s GHPEM e
R
DOSRIRRL

i
[
-l

F#s
Ll
LS
LZd 2

W Ed LT
LI IIET

Yt s
2

Furwd

7

e

Figure 4-7. HP 8360 Series Source Rear Panel HP-IB Switch
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2. TURN ON SYSTEM POWER AND OBSERVE INSTRUMENT
FRONT PANELS

NOTE: Inthe next step, observe the preset routines for each instrument as AC line power is applied.
Note any errors.

First, switch off AC line power to all system instrumnents. Next, apply AC line power to the following
system instruments in the order shown: ‘ _

Sources

Millimeter-wave controlfer/source modules
Test set (if inciuded)

Disk drive

When all system instruments have completed their preset routines and are ready, apply AC line power
to the HP 8510,

NOTE: If the HP 8510 hardware state and instrument state are incorrect or not ioaded, the HP 8510
may display an error message and a beeper may sound. The beeper may be turned off by
pressing the following HP 8510 front panel buttons:

[BEEPER OFF]

If the hardware state and instrument state are incorrect or not loaded, load the desired “machine
dump’ file from the system disk by inserting the disk into drive 0 of the external disk drive and pressing
the following keys on the HP 8510:

[STORAGE IS DISK]

[LOAD] [MORE]
[MACHINE DUMPT

Refer to the "Getting Started” section of this HP 851068 Operating and Service Manual for more
information about what is included in a “machine dump.”

Use the RPG knob on the HP 8510 to select the file for the desired frequency band, then press [LOAD
FILE]. The system is ready for operation after the file loads from disk.

NOTE: Do not press the green PRESET button on the HP 8510! The system instrument state will be
reset and the system will no longer be configured properly. The corract instrument state can
be restored by pressing INSTRUMENT STATE and [INST STATE] [8].Refer to “Oper-
ation” in this HP 851068 Operating and Service Manual for a partial listing of the initial settings
in the hardware state, instrument state, and calibration kit definitions loaded from disk.

Instrument state 8 is recalled each time the HP 8510 AC line power is turned on. The machine dump file
loads this register with an appropriate full band sweep. Since the hardware state is not modifiad at
power-up, the systern can be configured to power up in a particular frequency range by saving the
desired instrument state register number 8.
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3. CYCLE THE AC LINE POWER

Turn the HP 8510 AC line power off and then on. Do not press PRESET! Check the RF power and sweep
functions of the HP 8510 by observing the display and/or blinking sweep LED on the HP 83508 sweeper
front panel. If used, the sweep LED on the MP 8340/41 synthesizer front panel may also be cbserved.

NOTE: |f the HP 8510 locks up, the HP 8510 operating system may have to be re-loaded.

ff there are any seif-test failure messages or running error messages (caution type), refer to the HP
8510 Service Manual and follow the specific procedure associaied with the type of test that failed. if
there are unratioed power test failures, refer to ““Check Unratioed Power Levels" at the end of this
section.

4. CHECK HP 8510 DIAGNOSTICS

When the HP 8510 is energized, it runs an internal seli-test check of several internal assemblies. Failure
messages appear on the HP 8510 display, along with messages that may indicate the failure. During
normat operation, the HP 8510 performs continuous internai diagnostics which indicate failures of the
network analyzer during operation. These running error messages (caution type) are also shown on the
display.

Seif-Test Failure

if one or more self-tests fail as shown on the HP 8510 display, refer to the “self-test” tab in the HP
8510B Service Manual.

Running Error Messages {(Beeping)

If a running error message (caution type) appears on the HP 8510 display, refer to the ""Running Error
Messages’ tab in the HP 8510B Service Manual.

5. SYMPTOMATIC FAILURE TYPES

The nature of some types of failures is known. For instance, you may know that the system fails
verification. The following paragraphs give suggested courses of action based upon the failure
symptom. Based upon your problem {(obvious or not), go to one of the following headings in this
procedure: :

& Millimeter-Wave, Phase Lock, Power Loss, or Frequency Reiated Problems

# Microwave, Phase Lock, Power Loss, or Frequency Related Problems When Using the Optional
HP 8516A Test Set

& Calibration/Verification Problems
& Software Problems

& Al Other Problems

HP BR3106B Service and Troubleshooting 411



Millimeter-Wave, Phase Lock, Power Loss, or Frequency
Helated Problems

Check Unraticed Power Levels. Refer tothe testtitled “Check Unraticed Power Levels' later in this
troubleshooting procedure. Return to this iocation if the tests do not help solve the probiem.

Microwave, Phase Lock, Power Loss, or Frequency Related Problems
When Using the Optional HP 8516A Test Set

To help narrow these problems to the faulty instrument, the service adapter is used to emulate the
operation of the source and test set and check unratioed power levels into the HP 85102 I&/Detector,

NOTE: When checking any unratioed power levels, make sure that averaging on the HP 8510 is turned
off.Refer to “Unraticed Power Test” in the HP 8516A Operating and Service Manual. This
procedure allows you to check the output power level of each test set sampler/mixer
assembly and its associated IF amplifier individually. Depending upon the test outcome, the
procedure directs you to the most probable cause of failure.

Power Supply Problems

WARNING

Each instrument in the HP 8510 system contains lethal voltages when the
instrument has AC power applied. Refer to the HP 8510 safety information
included in the “Service Qverview” section of the HP 85108 Network
Analyzer Service Manual, included with each HP 851068 system. Servic-
ing must be performed by qualified personnel only,

Check all AC line (110V/220V) fuses and power switches. Remove the top covers of the following
instruments:

HP 85101 network analyzer display/processor
HP 85102 network analyzer iF/detector

HP 85105A millimeter-wave controlier
Sources

Check the LED power and service indicator lights. Measure each power supply voltage with g digital
voltrneter. The HP 851028 power switch LED is supplied by the -5V supply in the HP 85101B.

Refer to ""HP 8510 Power Supply Troubleshooting'” behind the “Additional Tests” tab in the HP 8510
Service Manual for more information.
Calibration/VYerification Problems

Read the respective manuai for the calibration kit used and the connector care manual to review
inspection, gauging, cleaning, and use of the calibration and verification devices and test port return
cables.

Referto "'Performance Test Failure Troubleshooting” behind the ' Additional Tests™ tab in the HP 8510
Service tranual, or the information behind the “‘Performance Verification” tab in this HP 851068
Operating and Service Manual.
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Software Problems

First try loading the standard operating system firmware into the HP 8510 from the backup copy. This
operating system firmware must be revision B.05.11 or later in order for the HP 851068 system to
- function properly.

There is a chance that you encountered a software “bug’’ that is already known. Contact HP and
explain the details so that the problem can be duplicated and checked.

Continue with "'All Cther Problems™ in this troubleshooting procedure.

ALL OTHER PROBLEMS

The best approach to repair the HP 851068 at this point is to verify that the HP 85101 display/processor
is working properly. When its operation is verified, it will act as your diagnostic controller.

Disconnect from the HP 851068 millimeter wave system any external controller, printer, plotter, disk
drive, and so forth with all their cables. The instruments attached to the system now should be:

HP 8510 network anailyzer

HP 85104A millimeter-wave test sets
HP 85105A millimeter-wave controller
Two Sources

Hun the Service Program

This group of internal diagnostics, called the Service Program, will give the fastest and most complete
check of the HP 85106 system. Whenever your HP 85108 system appears to have a failure, you canuse
this program to check the boards in the HP 8510 and HP 85105.

In general, the Service Program is used for the foliowing purposes:

1. When there is a self-test failure, run the Service Program diagnostics for the board that failed, to
verify the failure.

2. When there is a running error message (caution type), run the Service Program diagnostics for
those board assemblies indicated in the “"Running Error Messages'' section in the HP 85108
Service Manual. The Service Program will verify if the board has a detectable problem.

3. Whenthere is any reason to suspect a board level problem, run the Service Program diagnostics to
check the boards,

4. After a board assembly is repiaced, run the appropriate Service Program diagnostics agaln to
verify that the board level failure has been repaired.

Service Hardware Tools

Two service tools are especially designed for use with these diagnostics. They are a source emuiator
and a test set emulator, both packaged in the back of the HP 85108 Service Manual. In addition, you will
also need two BNC-to-BNC cables (notincluded). The HP 8510 will display a message to alert you when
these tools are required in the Service Program.
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Test Qutcome. If a Service Program test fails and indicates a faulty board, you can be reascnably
sure that the board should be replaced. However, refer to the information after the tabs "'Front Pane!
Tests” and “Additional Tests" in the HP 85108 Service Manual, If there is another test for the board in
question, you should perform the test to further verify the failure.

If running any of the Service Program tests does not verify or isolate the problem, refer to the .
information after the tabs “Front Panel Tests” and ""Additional Tests" in the HP 8510B Service Manual.
The information after these tabs contains separate and different information about testing certain
boards and assemblies.

Symptoms Yersus Failure Causes. Be sure that you have not overlooked any fundamental prob-
lems that can be disguised by a symptom of the real failure. Some of these fundamental problems
include incorrect cabling/connections, instruments with incorrect firmware, error messages due to
boards improperly seated in their sockets, and so forth. ‘

Overail Service Program Flowchart. Figure 4-8 illusirates the overall Service Program flowchart
including HP 8510 key presses to access all the tests included in this diagnostic.

NOTE: All tests used to generate signature analysis patterns are for factory repair and are not
intended for on-site service. Also, you can always use the front panel recessed button
to exit the Service Program and reset the HP 8510. Be sure to properly reconnect the system.
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Figure 4-8. Overall Service Program Flowchart

Service and Troubleshooting

4-15



Service Program Procedure Using HP 85101 Tests

Figure 4-9 illustrates the Service Program flowchart for the HP 85107 tests. Bun the program now using
all the buileted { @ ) tests in the HP 85101 test menu. These tests can find 95% of all HP 85101 failures,

and require approximately ten minutes to complete.

The bulleted steps under the HP 85101 test menu are the most important HP 85101 tests. Those tests
not bulleted in the same group are mainly adjustments that increase troubleshooting time and are not

needed.
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Figure -9,  HP 85101 Service Program Flowchart
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Service Program Procedure Using HP 85102 Tests

if the HP 85101 is working properly, then the probiem is probably the HP 85102, the sources, or their
interfaces. Verify operation of the HP 85102 by running the foliowing HP 85102 Service Program tests.

Figure 4-10 illustrates the Service Program flowchart for the HP 85102 tests. Run the Drograim now.
These tests can find 80% of all HP 85102 failures and require approximately one minute to complete.

PRESS [ SYSTEM ] {MORE]

[ SERVICE FUNCTIONS ]
[ TEST HERUI

t

PREZS [ 21 £2]

[ =wMARKER 3

v

== B310 TEST MENU ex

2

85107 [F/DETECTOR
TESTE

v

85102 SERVICE ADARTER™ AND SNC
CABLES REQUIRED FOR THMIS MENU

:

85102 JEST MENU

. ADC CONTROL (A19)

1

2. SWEEP ADC (A20)
3. ADC TEST (a18)
G, CaL DAL [A17)
5

. 100 KMy TF AMP
{A10,A12}

@

o

(A22)

F COUNTER

pampw

KEYBOARD

SYNCHROMOUS DETECTOR
(A5 AT}

HIXER (AZ.A11A13.810)
PRETUNE PHASE LOCK

MAIN PHASE LOCK (A23)

RUN ALl TESTS ABOVE
BS102 FROWT PAMEL

Figure 4-10. HP 85102 Service Program Flowchart
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CHECK UNRATIOED POWER LEVELS

This procedure allows you to check the output power level of sach sampler/rmixer assembiy and its
associated IF ampiifier individually.

The normal power level display, S,, for exampie, is a ratio (in this case, b,/a,}). The network analyzer
automatically applies power to and phase locks a predefined port or ports to make the measurement
selected. Ratioed measurements provide useful data but they can mask certain malfunctions. Assume
for example that the task is to measure an S-parameter at a specific power level. If the test set has a 20
dB power hole due to a faulty RF input connector, that deficiency would be invisible {ratioed out)in a
ratioed measurement. But the data would be incorrect; it would not have been taken at the specified
power level. Similarly, troubleshooting system faults in a ratioed measurement mode can be deceptive.

The solution is to test each channe! singiy to check the power in an unratioed mode. To do so requires
specifying which port receives the driven power, and which channel is phase-locked.

The following procedure includes steps to redefine parameters as required. The power levels givenare
approximate. Figure 4-11 shows which assemblies are parts of the signal path of each chiannel.
Knowing that some assemblies are common to two, or all four channels is a powerful troubleshooting
tool.

TEST SET (HF 8510S5A

and HP 8510H4A) HF 85102
sosRce |
L[\/\ 19.9MHz
D1 zomez ¥ 100kHz IF
l ans

- | o
RF 2
SOURCE
e P HARMONIC
| MIXERS

l
|

Figure 4-11.  Simplified Signal Path of Unratioed Power Test

The mixers shown in the test set block of Figure 4-11 are harmonic mixers. They mix the multiplied
signal from the RF source and a harmonic of the signal from the LO source to produce a 20 MHz IF
output.

NOTE: All system instruments must be connected and averaging must be turned off during this test.

Tocheck all of the IF signals in the HP 85104A Millimeter-Wave Test Sets, the a, and b, phase lock and
drive paths must be redefined. if the configuration disk or tape has been loaded for the desired
millimeter band, the user parameters have aiready been defined. The foliowing keystrokes are givenin
case these user parameters ever have to be entered manually.

HP 851068 Service and Troubleshooting 4-19



On the HP 8510, press the following keys to redefine a,:

PARAMETER
fUser 3 a2}

[REDEFINE PARAMETER]
[ORIVE] [Port 2}
[PHASE LOCK] [a2]
[REDEFINE DONE]

To redefine b, press:

fUser 2 b2}

[REDEFINE PARAMETER]
[DRIVE] [Port 2]
[PHASE LOCK] [a2]
[REDEFINE DONE]

Connect shorts to port 1 and port 2 of the test set modules. This is very important!!
On the HP 8510, press the following keys to check the IF signals indicated:

[User 1 a1] checks the a, incident IF signal
[User 2 b2} checks the b, reflected IF signal
{User 3 a2] checks the a, incident IF signal
[User 4 b1] checks the b, reflected IF signai

U-Band (40 to 80 GHz) Minimum Unratioed Power Levels:

a, or &, should be at least —16 dBm across the band
b, or b, should be at least ~ 18 dBm across the band
with =3 dB power variation across the band

The maximum power level must not activate the IF OVERLOAD running error message.
W-Band (75 to 110 GHz) Minimum Unratioed Power Leveis:

a, of a, shouid be at least —23 dBm across the band
b, or b; should be at least —33 dBm across the band
with <3 dB power variation across the band

The maximum power level must not activate the IF OVERLOAD running error message.

i Al Four Channels Fail the Unratioed Power Test. ifthe power levels on all four channels faii, the
most likely cause of failure is in the RF or LO source paths from the sources.

Remove the HP-IB and RF power cables from the HP 851068 system toisolate the sources. Referio the
appropriate source manual to troubleshoot the HP 83508, 8340A/B, 8341A/B and 8360 series sources.
Be sure to check the power levels out of the source and the RF cables from the sources to the HP
851068 system.

NOTE: Do not try to measurs the RF source power in source #1 in the HP 851068 system by
disconnecting the RF cable. Measuring the RF from the source breaks the leveiing ivop and
causes the source to supply maximum power output, Instead, try placing a tee in the RF cable
path and measure the power that way.

Consider substituting known good sources and cabies for the suspected sources, if they are available.

If the sources are all good, then continue this procedure with "'If One, Two, or Three Channels Faii the
Unratioed Power Test,”
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If One, Two, or Three Channels Fail the Unraticed Power Test. If the power levels on at least one
but not ali of the four channels fail, the most likely cause of failure is the HP 85104A Millimeter-Wave
Test Set Module or HP 85105A Millimeter-Wave Controiler.

To help narrow the problem to the faulty instrument, the service adapter and service tools are used to
emulate the operation of the source and test set and check unratioed power levels into the HP 85102 IF/
Detector.

NOTE: When checking any unratioed power levels, make sure that averaging on the HP 8510 s turned
off.

Run the Service Program procedure (Figure 4-12) using the Test Set MP-IB Commands tests. These
tests can find approximately 15% of all HP 85105 Millimeter-Wave Controller failures and requires
approximately one minute to compiete. The digital functionality of the HP 85105 is checked with this
test, not the RF paths. :

NOTE: Do not perform Test number 5 “Increment Active Attenuator” in the “'Test Set HP-I8 Com-
mands’ menu. The HP 85105A does not contain any attenuators.

PRESE [ SYSTEHY (MORE:
{ SERVICE FUNCTIONS ]
[ TEST MENUI]

v

PRESS [ 21 [23
£ whARKER 1

v

we B510 TEST MERNU e

3. TEST SET HP-IB
COMMARDS

v

TEST SET HF-IB COMMANDS

1 PRESET TEST SET
2. SWITCH ACTIVE USHT
3. SWITCH PORT ' & 2

LIGHTS

Y. ACTIVE PORT 1 & 2
ATTENUATORS

3. INCREMENT ACTVE
ATTENUATOR

6. SEHECT NEW HPIB
ADDRESS

NOT FOR B511,8512,8513

Figure 4-12. Test Set Service Program Fiowchart
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Troubleshoot the HP 85105A Millimetar-Wave Controiler using the procedure in the HP B5105A saction
of this HP 851068 Operating and Service Manual.

Troubleshoot the HF 85104A Millimeter-Wave Test Set Moduie using the procedure in the HP 85104A
section of this HP 851068 Operating and Service Manual.
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INTRODUCTION

This section documents the operation, troubleshooting techniques, and replaceable parts of the HP
85104 A Test Set Module.

DESCRIPTION OF THE INSTRUMENT

The HP 85104A Test Set Module (Figure 5-1) is used in conjunction with an HP 85105A Millimeter-wave
Controller to make either reflection/transmission or S-parameter measurements at millimeter-wave
frequencies. Two test set modules are required for S-parameter measurements.

WARRANTY

Refer to the "Getting Started” section of this manual for warranty information regarding the HP
85104A. '

OPERATION

The features and functions of the test set module are described and shown below.

RECEIVING CHECKLIST

Along with your HP 85104A test set module you should have also received:
@ 2 Waveguide straight sections (V- and W-band contain 3 straight sections)
& 1 Waveguide bend, 90°
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FRONT AND REAR PANEL FEATURES

FRONT PANEL REAR PANEL

Figure 5-1. Front and Reor Panel Features of the HP 851044 (all waveguide bands)}

.

Test Port Connecior. The RF signal enters the device-under-test through this port.
.G Input Cabie. The LO signal enters the test set module from the HP 85105A through this cable.
RF lnput Cabte. The RF signal enters the test set module from the HMP 85105A through this cable.

PowoN

Moduie Interface Cable. Voltage and ground lines enter the test set module from the HP 85105A

through this cable. Incident and reflected IF signals are returned to the analyzer, and an ALC signal
is returned to the RF source through this cable.
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INSTALLING THE TEST SET MODULE

The test set modules were configured as part of the system in the “Getting Started” section of this
manual. Refer to “Installing The Test Set Modules” in the “Getting Started” section to configure your
test set moduie as shown in Figure 5-2,

HP 85104R
82

PRECISION
AR UNE

HP SSIGQH

T
i

30° BeND

/N

PORT 1 PORT 2

Figure 5-2. HP 85104A Test Set Module Configuration

Installing the Cable Support Assembly

The cable support assembly was instailed as part of the system in the "'Getting Started” section of this
manuai. Refer to "Installing the Cable Support Assembiy” in the “Getting Started” section for more
information.
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USING THE TEST SET MODULE STAND

The test set module is attached to a stand that allows for vertical and horizontai adjustrment. These
adjustments are useful in aligning port 1 and port 2.

Vertical Adjustment

Adjustment Feet. The adjustment feet at each corner of the stand aliow limited vertical adjustment of
the test set module (Figure 5-3). The range of adjustment is approximately 13 mm (1/2 inch). Move port1
and port 2 together just enough to judge their relative alignment. Adjust the feet on one of the modules
unitit both modules are even and can be connectad together. The waveguide parts must be coplanar.

Thumbwheel. The thumbwheel is on the elevator portion of the stand and allows for vertical
adjustment of the module (Figure 5-3). The range of adjustment is approximately 31.75 mm (1.25 inch).

NOTE: Do not raise the module more than 38.1 mm (11 /2 inches) using the thumbwheel, Ctherwise, it
is possible for the elevator assembily to disengage from the rest of the stand assembiy.

Horizontal Adjustment

Slide Lever. The slide lever locks/unlocks the test set module's horizontal movement (Figure 5-3).
The module is locked in place when the slide lever is toward the raar of the module, and unlocked when
the slide lever is toward the front of the module. The range of horizontal adjustment is approximately
152 mm (B inches). This adjustment is especially useful in a production environment in that it allows for
quick setup and measurement of a number of devices while keeping the mm-wave modules stable and
in piace.

THLUMBWHEEL

ADJUSTABLE FEET

UNLOCKED

SLIDE LEVER

e

LOCKED

Figure 5-3. Test Set Module Stand
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Removing the Test Set Module From the Stand
Follow the procedure below to remove the module from the stand.

1. Turnthe power to the HP 85105A mm-wave controller off and disconnect the test set module. Refer
to the “'Getting Started” section of this manuai for information on how to rermove the cable support
assembly.

2. Turnthe module and stand over and foosen the 2 captive screws on the bottom of the stand (one on
gach end of the stand) until they disengage from the module.

3. Lift the stand off the moduie.

Reverse the above procedure to attach the moduie to the stand.

SPECIFICATIONS

Specifications describe the warranted performance of the instrument. The electrical specifications of
the HP 85104A, when used in an HP 851068 system (rack or benchitop configuration}, are defined in the
“Performance Verification” section of this manual,

SUPPLEMENTAL CHARACTERISTICS

The supplemental characteristics listed below are intended to provide information useful in applying
the instrument by giving typical but non-warranted performance parameters.

HP 851044 Supplemental Characteristics

Max RF input Power {(damage level) >-+27 dBm
{into the test port)

MHP 85104A Power Requirements and Physical Characteristics

Operating Temperature: 0°Cto55°C
Power: All power to the HP 85104A is supplied by the HP 85105A.
Dimensiona: |
Module only 2821 mm x 174.6 mm x 198.8 mm
111/2x67/8x77/8inches
Modiule with stand attached 292.1 mm x 177.8 mm x 348.3 mm
(maximum height) 11 1/2 x 7 x 13 3/4 inches
Weight (approximate):
Module only 58Kg 131b
Module with stand attached 9.1 Kg 201b
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TROUBLESHOOTING

The troubleshooting strategy for the test set module is similar to that of the HP 851068 system. Referto
the “Service and Troubleshooting” section, if you have not already done s¢, to verify that your test set
module is faulty.

Follow the troubleshooting flowchart (Figure 5-4) to identify the faulty assembly. The fiowchart is keyed
to numbered troubleshooting procedures. As you progress through the flowchart perform the num-
bered procedure associated with each block. A block diagram of the test set module is included in this
section 10 assist you in understanding the operation of the module.

THEORY OF OPERATION

A pair of HP 85104 A test set modules are used in conjunction with an HP 85105A millimeter-wave (mm-
wave} controller and provides all of the features and functions of a full S-parameter test set. The mm-
wave controlier routes the L.O and RF signals from the sources to the test set modules. Switching from
port1to port 2 is also performed by the mm-wave controller. The test set modules separate the incident
from the refiected RF signal and then down convert those signals to a 20 MHz IF frequency.

Hefer to the HP 85104A block diagrams (Figures 5-8 through 5-9) while reading the following dascrip-
tion. The RF is received from the mm-wave controller and input to the source module block of the test
setmodule. The RF is then multiplied six times in the case of W-band ( 2 times for R-band, 3 times for Q-
band, 3 times for U-band and 4 times for V-band). This multiplied RF signal then passes through a
coupler/detector (only in V and W bands) where the signal is sampled for use in an ALC loop. The RF
continues through an isclator and a dual directional coupler. A portion of the incident signal is couplad
off and passed through an isolator and into a harmonic mixer, A11. The signal received at the test port
(efther transmitted from another test set moduie or reflected from a device under test) is coupled off and
passed through an isolator and into a harmonic mixer, A12. The 2.8 GHz LO signal is input from the
source through the mm-wave controller. The signal is then divided and input to the harmonic mixers. In
the case of W-band, the sixteenth harmonic of the L.O mixes with the RF sothat a 20 MMz IF frequency
is output. The L.O harmonic product must be 20 MHz higher in frequency than the RF signal. The IF
frequencies (incident and reflected) are then output to the mm-wave controller for further processing.
The mixing harmonics for other bands are; R-band: 8, Q-band: 10, U-band: 10, and V-band: 14. The
isolators in the test set modules are used to keep reflections from the dual directional coupler, A8, from
interfering with the source, and to keep reflections from the mixers, A11 and A12, from interfering with
the incident and refiected RF signals.
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TROUBLESHOOTING PROCEDURES

The following troubleshooting procedures correspond to the troubleshooting flowchart in Figure 5-4.
Use the flowchart and the troubleshooting procedures 1o troubieshoot your test set moduile.

The follewing tools are required to perform these procedures, but are not supplied.

Tools Required
Toel Sige HP Part Numbesr
Torx-head screwdriver | T-10 8710-1623
Torx-head screwdriver | T-8 8710-1644
Hex-head baiidriver 3/32 8710-1538
Pozidriv screwdriver 1 pt 8710-089%
Open-end wrench 518 8720-0015
inch
Wrist strap N/A 9300-1383
Conductive mat N/A 9300-0797
§ ;

The test set modules are extremely sensitive o elecirostatic discharge (ESD).
Ground your work station and yourself before you handle these instruments.

TROUBLESHOOTING SEQUENCE

A flowchart of the troubieshooting sequence is illustrated below. Use this flowchart to determine the

faulty assembly.

HP 85106B

HP 85i(4A
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PROCEDURE 1: CHECK IF POWER LEVELS

1. Check the unratioed power levels {user parameters) for a1, b1, a2, and b2.

Press PARAMETER then press [USERT] through [USER4]. Refer to the table below for
approximate power levels for the band you are using. Attach a short circuit to the module when you
are checking b, or b,. Power levels are measured using the configuration tape or disk RF leveis.

Table 5-1. IF Power Levels

@-band* | U-band® | V-band* | W-band™
(WR-22) | (WR-18} | (WR-15) | (WR-10)
a1 USER1 —134g8 | —13dB -26dB | —27dB
b2 USER2 —15dB | ~15dB -27dB | —28dB
a2 USER3 ~13dB | ~13dB ~-26dB | —27dB-
bt USER4 -15dB | —-15dB —-27adB | —-28dB
“These values are spproximate. The power levels may vary as much as = 3 dB across
the band.

PROCEDURE 2: SWITCHING ISOLATORS {A7, AS, or A10)

Before you start this procedure, turn off the power to the HP 85105A mm-wave controller and

disconnect the HP 85104A from the HP 85105A.

1. Perform the disassembly procedure, steps 1 through 4, located later in this section.

2. Disconnect the suspect isolator at the coupler interface and at the mixer interface.

3. Loosen the 4 mixer bracket screws and slide the isolator out of the assembly.

4. Replace the suspectisolator with a known good isciator from your other test set module. Be sure to
use good waveguide connection techniques (refer to the Operation section of this manual for
connection procedures).

NOTE: Youmustexchange the suspectisolator with an isolator from the same auxiliary arm position.

5. Reconnect the HP 85104A to the HP 85105A. Turn the HP 85105A on and recheck the unratioed
power levels (procedure 1).

6. Return to the troubleshooting flowchart.

HP 851068 HP 85104A
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PROCEDURE 3: SWITCHING MIXERS (A11, A1)

Before you start this procedure, turn off the power to the HP 85105A mm-wave controlier and
disconnact the HP 85104A from the HP B5105A. This procedure assumes the isolators have been
switched back to their original modules.

1. Remove the iF and LO cables from the mixer inputs.
2. Disconnect the isolator at the mixer interface.

3. Remove the mixer hracket.
4

Replace the mixer with the mixer from the opposite auxiliary arm or with a mixer from your other
test set module.

5. Attach the new mixer to the isolator and connect the IF and LO input cabies. Be sure to use good
waveguide connection techniques (refer to the Operation section of this manual for waveguide
connection procedures).

6. Connect the mixer clarmp to reduce the stress on the waveguide interface.

7. Reconnect the HP 851044 to the HP B5105A. Turn the HP 85105A on and recheck the unratioed
power ievels (procedure 1).

8. Return to the troubleshooting flowchart.

PROGEDURE 4: SWAPPING THE POWER DIVIDER (A8)

Before you start this procedure, turn off the power to the HP 85105A mm-wave controller and
disconnect the HP 85104A from the HP B5105A,

1. Perform the disassembly procedure, steps 1 through 4, located later in this section.

2. Disconnect the L.O In and LO Out cables from the power divider,

3. Remove the 2 screws from the power divider using the T-8 torx-head screw driver and sllde the
divider out of the assembly.

4. Replace the power divider with the power divider from your other test set module.
5. Reattach the LO input and output cables.

6. Reconnect the HP 85104A to the HP 85105A. Turn the HP 85105A on and recheck the unraticed
power levels (procedure 1).

7. Return to the troubleshooting flowchart,
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PROCEDURE 5: REMOVING THE INCIDENT ISOLATOR/MIXER
ASSEMBLY (A9, A1)

Before you start this procedure, turn off the power to the HP 85105A mm-wave controlier and
disconnect the HP 85104A from the HP 85105A,
1. Perform the disassembly procedurs, steps 1 through 4, located later in this section.

Disconnect the LO Input and LO Output cables from the power divider.

2

3. Disconnect the mixer bracket from the A11 mixer (incident signai path).
4. Disconnect the A8 isolator at the coupler interface (incident signal path}.
5

Slide the isofator/mixer assembly out of the module and replace it with the incident arm assembly
from your other test set moduie. '

6. Reattach the isolator to the coupler. Be sure to use good waveguide connection techniques (refer
1o the Operation section).

7. Reattach the LO Input and Qutput cables to the mixer.

8. Reconnect the HP 85104A to the HP 85105A. Turn the HP 851054 on and recheck the unraticed
power levels (procedure 1).

9. Return to the troubieshooting fiowchart.

NOTE: This procedure also applies to the.reflected channel isolator/mixer assembly, A10/A12.

PROCEDURE 6. REPLACING THE REFLECTED ISOLATOR/MIXER
ASSEMBLY (A9, A11)

Repeat procedure 5 to return the AS/A11 assembly to the original module.

NOTE: This procedure also applies to the reflected channe! isolator/mixer assembly, A1 0/A12.
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PROCEDURE 7: CHECK THE RF POWER INTO THE A13 SOURCE BLOCK

The following equipment is required to perform this procedure:

Power Meter . ....... ... MP 4384
PoOWer SeNSOF ... HP B4B5A

Before you start this procedure, turn off the power to the HP 85105A mm-wave controller and
disconnect the MP 85104A from the HP 85105A.

1. Perform the disassembly procedure, steps 1 through 4, located later in this section.
2. Remove the RF cable from the 90° coaxial bend and connect the RF cable to the DOWer Sensor.
3. Reconnsct the HP 85104A to the HP 85105A. Turn the HP 851054 on and read the power level on

the power meter. Refer to the table below for the correct power levels.

Table 5-2. RF Power Into the AlS Source Block

Band (GHz) Power Lovel (dBm)

All Bands > 13 dBm

4. Return to the troubieshooting flowchart,

PROCEDURES: CHECK THE RF POWER OUT OF THE 413 SOURCE BLOCK

The following equipment is raquired to perform this procedure:

Eguipment
Required Q-bBand t-hand Y-bard W.ban&
FPower Meter HP 436A Anritsu ML83A Anvitsy MLB3A Anritsu MLB3A
Power Sensor HP Q84864 Anritsu MP718A-004 Anritsu MP716A Anritsuy MP81B

Before you start this procedure, turn off the power to the HP 85105A mm-wave controller and
disconnect the HP 85104 A from the HP 85105A.

1. Perform the disassembly procedure, steps 1 through 5, located later in this section.
2. Disconnect the LO Input and LO Output cables from the power divider.

3. Remove the 2 screws from the power divider to remove the power divider.
4

Disconnect the main line isolator (A7) from the source and coupler interfaces.

e

Connect the power sensor to the A13 output as shown in Figure 5-5.
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Figure 5-5. Power Level Test Setup

NOTE: It maybe necessary to connect a waveguide straight section to the end of the power sensor to
reach the A13 output.

6.

7.
8.

Reconnect the HP 85104A to the HP 85108A. Turn the HP 85105A on and read the power lavel on
the power meter. Refer to the table below for the correct power level of the band you are using.

Table 5-3. RF Power Out of the Al3 Source Biock

Band (GHz) Powaer Level (dBm}
33 to 50 (Q-band) >4
40 to 60 (U-band) >3
50 to 75 (V-band) =7
75 to 110 (W-band} >3

Reassembie the test set module in the reverse order of what is listed in this procedure.

Return to the troubleshooting flowchart.

PROCEDURE 9: SWITCH MAIN LINE ISOLATOR

Before you start this procedure, turn off the power to the HP 85105A mm-wave controfler and
disconnect the HP 85104A from the HP 85105A.

1.
2.

Perform steps 1 through 5 of procedure 6.
Replace the suspect isolator with the isolator from your other test set module.

Reattach the LO power divider by replacing the 2 screws and reconnecting the LO input and output
cables.

Reconnect the HF 85104A to the HP 85105A. Turn the HP 85105A on and recheck the unratioed

power levels (procedure 1),

Return to the troubleshooting flowchart,

HP 85106B ’ HP 851044
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PROCEDURE 10: CHECK LO INPUT TO POWER DIVIDER AS

The following equipment is required to perform this procedure:

Power Metar .. ... ... . HP 438A
POWEr SaNSOr .o HP 8485A

Before you start this procedure, turn off the power to the HP 85105A mm-wave controlier and
disconnect the HP 85104A from the HP 85105A.

1. Foilow the disassembly procedure (focated later in this section) through step 4.

2. Disconnect W7 from the 90° bend of the power divider.

3. Connect the power sensor to W7.

4. Reconnect the HP 851044 to the HP 85105A, Turn the HP 85105A on and read the power level on

the power meter. Refer to the table below for the correct power level of the band you are using.

Table 5-4. Power Divider LO Input Level

Band (GHz) Power Lavel (dBm)

Al Bar_zds >18 dBm

~ 5. Return to the troubleshooting flowchart,

PROCEDURE 11: CHECK ALL VOLTAGES TO THE SOURCE

1. Refer to the paragraph titled “Module interface Connector” in the HP 85105A section of this
manual and check the voltages on the front panel of the mm-wave test set controller. These
voltages are the same voltages entering the A13 source block through the black interface connec-
tor on the AS board (part of the A13 biock).

2. Return to the troubleshooting flowchart.
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DISASSEMBLY PROCEDURE

This section provides one disassembly procedure that completely disassembies a U-band test set
moduie. Notes are made in the procedure for differences regarding the other waveguide bands. Foilow
the procedure in order, and stop at the level of disassembly needed for your repair.

Tools Reguired
Tool Size P Part Mumber
Torx-head screwdriver | T-10 8710-1623
Torx-head screwdriver | T-8 8710-1644
Hex-head balldriver 3732 8710-1539
Pozidriv screwdriver 1pt 8710-0898
Wire cutter NfA 8710-0012
‘Open-and wrench 5/16 8720-0015
inch
Wrist strap NJA 9300-1383
Conductive mat N/A 9300-0797

Gl e e e i A L

& cautnion <

i abo A B o b

The test set modules are extremety sensitive to electrostatic discharge (ESD).
Ground your work station and yourself before you handie these instruments.

Procedure

The step numbers correspond to the numbers shown in Figure 5-10. Refer to this figure as you
disassemble the test set module.

1.

9.

Turn the test set module over sc the bottom side is facing up. Remove the stand by loosening the 2
captive screws until the module and stand are disengaged.

Remove all extensions from the test port.

Remove the 2 bumpers from the housing (one at each end). Remove the 2 torx-head screws from
the bottom housing and pull the bottom housing off.

Slide the front panel up and out. Cut and remove the cable ties.

Disconnect the RF and LO cables from the 90° coaxial hends that are connected to the main top
mount (near the power divider).

Remove the cable clamp.
Disconnect the IF cabling (red/white and blue/white) from the mixers.

Disconnect the module interface connector from the A5 board, which is part of the A13 source
block.

Disconnect the ALC cable (yellow/white) from the A5 board.

NOTE: In some modules this cable may not be accessible at this time. Remove this cable when it
becomes accessible.

P 851068 : HP 851044
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10. For V and W-bands, disconnect the detector cable from the A5 board, which is part of the A13
assembly. Leave this cable connected to the detector (A14).

NOTE: The coupler/detector (A14) and the source biock (A13) must be returned together (attached
with 2 screws) if either component is faulty.

11. Hemove the rear paneifcable assembly.

12. Remove the hex-head screws from the bottom mount and remove the mount.

13. Remove the semi-rigid coaxial cables from the LO power divider to the mixers.

14. Hemove 4 mixer bracket screws and remove the mixer bracket from both sides of the source block.

15. Disconnect the isolator-mixer assembly arms by removing the screws from the flange at the
ceupler interface.

16. Remove the mixer clamp.
17. Remove the 2torx-head screws (size T-8) from the LO power divider and remove the power divider.

18. Disconnect the main line isolator arm at the source interface by removing the 4 hex-head screws
from the flange.

19. Remove the hex-head screws from the coupler bracket.

20. Slide the couplerfisclator assembly to the rearr of the instrument and remove it.

21. For V and W-bands, remove the coupier/detector (A14) from the dual directional coupler (AB).
22. Remove the torx-head screws from the coupler bracket and remove the bracket.

23. Remove the 90° coaxial bend from the RF cable near the RF clamp on the source block.

24. Turn the scurce block over and remove the 4 torx-head scraws from the top housing.

25, Remove the source module assembly, which includes the aluminum bar mount.

NOTE: The coupler/detector (A14) and the source block (A13) must be returned togethar {attached
with 2 screws) if either component is faulty.

This completes the disassembly procedure for the HP 85104A test set module. Refer to the assembly
procedure to reassembie the tast set rmoduls.

NOTE: The assembly procedure must be followed in sequence; it is not the reverse of the disassem-
bly procedure.
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ASSEMBLY PROCEDURE

This section provides one assembly procedure that completely assembies a U-band test set module.
Notes are made in the procedure for differences regarding the other waveguide bands. Follow the
procedure in order, starting at the step number needed for your repair.

NOTE: The assembly procedure must be followed in sequence; it is not the reverse of the disassem-
biy procedure. :

Tools Required
Tool Size HP Part Number
Torx-head screwdriver | T-10 8710-1623
Torx-head screwdriver | T-8 8710-1644
Hex-head balidriver 3/32 B5104-20035
Pozidriv screwdriver 1pt 8710-0899
Cable ties N/A 1400-0248

Procedure

The step numbers correspond to the numbers in Figure 5-11. Refer to this figure as you assemble the
test set module. :

1. Putthe source biock inside the top housing and insert 4 torx-head screws on the outsida of the top
housing.

Connect the 80° coaxial bend to the semi-rigid cable on the top mount of the source biock.
Place the coupler bracket on the A13 assembly and attach it with torx-head screws.

Connect the coupler/detector (A14) to the dual directional coupler (A8).

U

Using the guide pins, align the flange of the coupler/isoiator assembly with the flange of the source
block. Hold the mating surfaces in contact while engaging the first few threads of each screw (use 4
long hex-head screws). Follow the standard flange connection technigue as outlined in the
“Getting Started” and “Operation” sections of this manual.

NOTE: You may havs to hold the opposite end of the coupler higher in order to mate the surfaces of
the isolator and source module block.

6. Onee a good connection has been made at the sourcefcoupler interface, insert the hex-head
coupler bracket screws. ‘

7. Position the LO power divider on the source block with the input port towards the right side of the
instrument, referenced from the front of the instrument. Use the screw holes toward the right side
of the instrument on the source block to attach the LO power divider.

8. Aftach the bottom mount to the coupler using hex-head screws.
8. Slide the rear panel/cable assembly into the grooves of the top housing.

10. Connect the cable clamp around the main interface cable and screw the clamp to the right side of
the couplar bracket.

11. Aftach the module interface connector to AS.

12. Attach the ALC cable (yellow/white) to A5.
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13.

14,

15.

16.

17.

18.

18.

20.

For V- and W-bands, attach the coupler/detector cable (W13).
Place a mixer clamp on each side of the housing across from the coupler bracket side mount.

Attach a mixer/isolator assembly to each mixer clamp by aligning the isolator flange with the
coupler interface (use the guide pins). Foliow the waveguide connection procedure in step 4 of this
procedure to connect the flanges.

Attach a mixer brackst to each mixer using 2 screws on the mixer clamp and 2 screws on the
coupler bracket.

Attach the semi-rigid coaxial cables from the LO power divider to the mixers; W10 to the left mixer,
and W11 to the right mixer.

Attach the IF cables to the mixers (red/white to the incident mixer, blue/whrte to the refiected
mixer).

Attach the RF and LL.O cables (part of the rear panelfcable assembly) to the coaxial elbows on the
top mount.

Slide the front panel into the groove of the top housing.

-NOTE: The grommetin the front panel should move freely after the bottom housing is tightened down.

21.
22.
23.

24,

Attach the long flexible cables to a bracket or piece of waveguide with a cabie tie.
Attach the bottom housing using 2 torx-head screws.

Attach the stand to the module by aligning the 2 captive screws with the module and tightening
them. Refer to the “Getting Started” section for the procedure to attach the stand. Attach new
bumpers to the test set module; the original bumpers cannot be used again. Refer to “Replaceable
Farts’ for part numbers of the bumper.

Reattach the test port extensions (straight sections and bends) to the test port.

The assembly procedure of the test set module is complets. Perform the operator's check for the HP
851068 system located in the "Operation” section of this manual. If the unit is working, a performance
verification should be done to assure that the system is operating within its specifications. Refer to the
chapter “Performance Verification” in this manual for information.

HP 851068 HP 851044
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Figure 5-11. HP 85104A Assembly Procedure
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REPLACEABLE PARTS

This section contains information about ordering replaceabie parts for the HP 85104A test set modute.
Figures 5-12 through 5-16 list the replaceable parts in reference designator order.

Ordering Information

To order a part listed in this section, quote the Hewlett-Packard part number, indicate the quanity
required, and address your order to the nearest Hewlett-packard office.
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Figure 5-12, HP Q851044 Replaceable Parts (1 of 2)
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Raf HE Part L. Mfr
. [ #] Description Mfr Part Numbar
Desig Mumber ty e Code
b 8510420001 2 Housing 28430 85104-20001
3 8510400001 1 Front Panal 28480 85104-00001
4 85104-00008 5 Coupier Brackat 28480 a5104-00008
5 8510400007 1 Blottom Mount 28480 B5104-00007
& 85104-20020 2 Mixar Clamp 28480 85104-20020
7 85 104-00008 2 Mixer Broacket 28480 451 04-00008
8 85104-20019 ¥ Caste Clamp 28480 25104-20019
8 85104-40001 2 Buthpsr 28480 85104-40001
10 510440002 1 Fromt Passt Gromimet 28480 BS5 10440002
A 09550264 1 Power Divider 28480 0955-0264
A7 85104-60022 1 1sofater 28480 85104-60022
A8 8510460021 1 Duat birectional Coupler 28480 8510460021
AS 85104-80022 1 incident Esoiator 28480 85103450023
A0 8510460023 1 Reflactad Isolator 28480 85104-60023
A1 1164360028 1 Incident Mixer 28480 11643-60028
A12 11643-60028 1 Reflactsd Mizar 28480 11643-60028
A13 85104-60011 1 C-band Moduie Assy 26480 85104-50011
E1 12501158 1 ADFT F SMA F SHA 28480 1250-1158
w3 85104-50016 1 BE Cable Assembly 28480 B5104-80016
w7 8510460017 1 LO Cabie Assembiy 2B480 8510460017
wa 8510420071 1 RF Cabie « 90 Bend 28480 B5104-20021
wg B5104-60015 1 interconnact Cabie Assy Reat Panei 28480 8540450015
w10 85104-20004 1 Incigent LG input Catie 28480 85164-20004
w11 85104-20005 1 Fefiscted LO input Cable 2B48Y 85104-20005
w12 85104-20021 1 RE Cable - 907 Send 28480 BS 10420021
CABLE SUPBORT ASSY
8510400018 1 Bracket 28480 B5164-00(18
B5104-20037 1 Ciamp 28480 B5104-20037
B5104-20038 1 Barrel 28480 85404.20038
HARDWARE
£515-0373 ] SMM 2.0 16 PN TX 28480 0515-0373
0515-2007 2 SMM 2.5 16 PN TX 28480 0515-2007
22N-0155 2 SM 440 1.000 PNPD 28480 2200-0155
2360-0115 S SM 632,312 PNPD 28480 2360-0115
30330221 23 S5 440 375 28480 30300221
21500030 27 WSHR LK 115iD 4 28480 23150-0030
2265-0009 1 Nut-hax 440 28480 2280-0008
3050-0105 7 WESHR FL. 1251 4 28480 3050-0103
ISCELLANEOUS
1164450033 z Wavegd Straight, 10 om 28480 11644-60033
85104-50034 i 80" Wavegquidae Band 25480 8510460034
a710-1539 1 Ball Driver 28480 8710-153%
PARTS NEEDED BUT NOT SUPPLIED
87100899 1 Pazi Screwdriver, 1 28480 8710-0895
8710-1823 1 Torx Screwdriver. 10 28480 8710-1623
8710-1844 1 Torx Screwdriver, & 28480 B710-1644
§T20-0015 1 Opon-end Wrench 5/16 28480 8710.0015
F300-1385 1 Wrist Strap 28480 9300-1383
S300-0747 1 Conductiva Mat 28480 9300-0787
Figure 5-12. HP Q85104A Reploceable Parts (2 of 2}
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Figure 5-13. HP U85104A Replaceable Parts (1 of 2)
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Ref HP Part - Mir
. Q Description Mfr Part Numbee
Basig Number Y g Cods
1 85104-20001 2 Housing 284B0 85104-20001
4 85104-00002 1 Front Panet 28480 85104-000G2
4 £5104-000G3 1 Coupler Bracket 28480 8510400009
5 85104-00007 1 Botom Mount 28480 8510400007
[ 85104-20020 2 Mixer Clamp 28480 B5104-20020
ki 85104-00008 2 Mixer Bracket 28480 85104-00048
& 85104-20018 1 Cabla Clamp 28480 B5104-20018
9 8510440001 2 Bumper 28480 B5 10440001
1@ BS104-40002 1 From Panet Grommet 28480 B5 10440002
A8 0955.0064 1 Power Divider 28480 09550264
A7 851504-60G1% 1 isclator 28480 B5104-50319
AB B5104-80018 1 Duat Directional Coupler 28480 8510460018
AS 85104-60020 1 Incident lsciator 28480 B5104-60020
AlD 85104-60020 1 Refiacted isolatar 25480 85104-60020
AT 11643-6082S 1 Incident Mixer 26480 11643606029
. AR 1164360029 1 Aefiected Mixer 28480 11643-60029
A1d 85104-60012 1 U-band Source Module Assy 284580 BS104-60012
E1 12581158 1 ADPT F SiiA F SMA 28480 12501158
w3 BE104-50016 1 RAF Cabie Aszembly 28480 85104-50016
W7 8510480017 1 LO Cabla Assambiy 28480 85104-60017
w8 8510420021 1 RF Cabia - 807 Bend 28480 85104-20021
w3 B5104-60018 ¥ letoreonnect Catle Assy Rear Pansi 28480 ES104-80015
w10 85104-20008 1 Incident LO input Cabia 28480 85104-20008
W11 85104-20008 1 HRefiactec LO Input Cable 26480 8510420009
W12 853104-20021 i RF Cable - 50" Bang 28480 BS104-20021
CABLE SUPPORT ASSY
8510400018 1 Bracket 28480 B5104-00018
85104-26037 1 Clamp 28480 B85104.20037
a5104-20038 1 Barrsd 28480 B5104-200838
HARDWARE
05150373 10 SMM 3.0 10 PN TX 2B4BD 05150373
05152007 2 SMM 2516 PNTX 28480 0515-2007
22000155 2 Shs 440 1.000 PNPD 28480 2200-0155
23800115 8 SM 832 312 PNPD 2B48G 2360-0118
3030-022% 23 &8 440 375 28480 3030-0221
21900030 27 WSHR LK 115D 4 28486 2180-0038
2260-0009 1 Nut-hax 4-40 28480 2260.0009
3050-0105 Fa WSHR FL 12510 4 28480 J050-0105
MISCELLANEOUS
$1644-60033 2 Wavegd Straight, 10 em 28480 11644-60033
E5104-50034 1 80" Wavaguice Band 28480 8510450034
8710-153% 1 Ball Drver 2BABG 8740-1539
PARTS NEEDED BUT HOT SUPPLIED
E710.0899 1 Pori Screwdniver, 1 28486 A710-0850
8710-1823 1 Tore Scrawdriver, 10 2B4BG 87101623
8710-1644 1 Torx Screvdriver, 8 28480 B710-1644
87200015 1 Coen-end Wrench 5/15 28480 grip-0015
. 9300-1383 1 Wrist Soap 23480 9300-1383
S300-0797 1 Conductiva Mat 28480 S300-0797
Figure 5-13. HP UU85104A Replaceable Parts (2 of 2}
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Figure 5-14. HP V851044 Replaceable Parts (1of 2)
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Ret HP Part Mar
. Q Degcription Mfr Part Number
Deasig Number ty escriptio Code
1 85104-20001 2 Haising 28480 85104-20001
3 8518400003 T Front Panei 28480 B85104-00003
4 1 Coupter Brackaet 28480
5 85810400006 ¥ Bottom Mount 28480 B5104-00006
5 85104-20020 2 Mixer Clamp 28480 85104-20020
7 B5104-00008 2 Mixer Bracket 28480 8510400008
& 85104-20019 1 Cable Clamp 2B480 B85104-20015
9 B5 10440001 z Bumper 2B480 8510440001
1% B5104-40002 1 Front Panei Grommet 28480 8510440002
n 85104-20033 1 Detoctor Clamp 28480 85104-20033
A8 0955.0284 1 Power Dividar 28480 0855-0264
AT 85104-60025 1 Isodasor 28480 85104-60025
A8 8510460024 1 Dual Directionst Coupier 28480 85104-50024
AS B85104-50027 1 Incicent isoftor 258480 85104-60027
LA 85104-60026 1 Refiectad Isoclator 28480 85104-60026
ATl 11643-6003¢ 1 Incigant Mixer 28430 11643-60030
A2 11643-60038 1 Reflacted Mixer 283480 11643-60030
A3 8510460005 1 V-band Madule Assy 28430 85104-60005
14 1 Not separately raplaceable; part of A13 assembiy
E1 1250-1158 1 ADFT F SMA F SMA 28430 1250-1158
w3 85104-60015 1 RF Cable Assombly 28480 85104.50(16
w7 45104-60017 1 LO Cabla Assembly 28480 B5104-80017
Wwa H5104-20021% 1 BF Cabie - 507 Bang 28480 85104-20021
W3 85 104-60015 i Irterconnect Cable Assy Rear Panel 28480 B5104-50018
wWig 8510420012 1 incident LO input Cable 28480 F5104-20012
w11 85104.20013 1 Reflected LO Input Cabie 28480 85104-20013
Wiz 85104-20021 1 RF Cabie - 90" Bend 28480 B5104.20021
w13 8510450037 1 Caupler/detector Cable 28480 85104-60037
CABLE SUPPORT ASSY
8510400018 A Bracket 2848¢ 85104-00018
85104-20037 1 Clamp 28480 85104-20037
85104.20038 i Barrat 28480 85104-20038
. HARDWARE
05150373 10 SMM 3.010 PN TX 28480 05150373
0515-2007 2 SMM2.518PHNTX 28485 05152007
2200-0185 2 SM 440 1.000 PNRD 28480 220001585
2360-0115 8 SM 832 312 PNPD 28480 23600118
agaac-g221 23 55 440 375 28480 3030-0221
1930030 - WEHR (K. 115D 4 28480 21960030
2260-0003 1 Hut-hex 4-40 28480 2260-0004
3e50-0105 27 WSHR FL 12510 4 25480 3056-105
MISCELLAREQUS
11644-600712 2 Wavegad Straight, 10 cm 28480 1164450012
AL104-60038 H 90" Waveguide Band 28480 85104-80035
87101538 1 Ball Drivar 28480 B710-1539
PARTS NEEDED BUT ROT SUPPLIED
8710-089% 1 Porl Screwdriver, 1 28480 87100898
87101623 1 Torx Screwdrivar, 10 -~ 28480 8710-1623
B710-1644 i Torx Scrowdriver, 8 28480 B710-1644
BT20-0015 1 Open-end Wranch 5/16 25480 ET10-0015
9300-1383 7 Wrist Strap 28480 93001383
93000787 1 Canductive Mat 28480 9360-0797
Figure 5-14. HP V851044 Replaceabie Parts (2 of 2)
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"NOT SEPARATELY REPLACEABLE

Figure 5-15. HP W85104A Replaceable Parts (1 of 2)
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Ref HE Part . Mir
; i b
Desig Number Qty Bescription Code fr Part HNumber
1 8510420001 2 Housing 28480 8531 04-20001
3 85104-00004 1 Front Panei 28480 85104-00004
4 1 Coupler Bracket 28480
5 8510400006 1 Bottom Mount 28480 85104-00006
§ 85164-20020 F4 Mixar Clamp 28480 85104-20020
¥ 8510400008 2 Mixer Bracket 2B4B0 85104-00008
8 45104-20019 1 Cabie Clamp 26480 BE104-20019
9 BS 10440001 2 Bumper 28480 8510440001
10 B85 104400072 1 Front Panei Grommat 2B4B0 8510440002
11 85104-20023 1 Detector Clamp R8480 8510420023
AB 0955-0264 1 Power Divider 2B48G 08550284
A7 85104-6002% 1 {aokator 28480 85104-60029
A8 A5104-60028 1 Oual Pirectional Couplar 28480 8510450028
AS 85104-60031 1 incident {soiater 28480 85104-60011
A1D 8510450030 1 Faflacisd tsolator 28480 25104-50030
A1l 11843-60031 1 incident Mixer 28480 11643-60031
A12 11684360031 1 Reflectod Mixer 28480 1164360031
A13 85104-80014 1 W-band Modulator Assy 28480 8510466014
Ald 1 Mot separataly repiaceable; part of A13 assembly
£ 1250-1158 1 ADPT F SMA F SMA 28480 1250-1158
w3 85104-80016 1 RF Cable Assembly 28480 85104-60018
w 510460077 1 LG Cable Assernbly 28450 85154-50017
wa A5104-20021 1 RF Cable - 80" Band 28480 BE104-20021
wa BS104-B0(HE 1 Intarconnect Cabia Assy Rear Panal 28480 8510460015
w10 85104-20016 1 Ingidart O inpist Cabie 28480 85104.20016
Wit B5104-20017 1 Refiscted LO input Cable 28480 85104-2007
w12 A5104-20021 1 AF Cabis - 30" Beng 28480 85104-20021
w13 BE10.4-50037 1 Couplerjdetector Cabls 28480 B5104-60037
CABLE SUPPORT ASSY
a5104.00018 1 Bracket 28480 BS104-00018
85104.20037 1 Clarap 28480 §5104-20037
85104-20038 1 Barrei 28480 8510420038
HARDWARE
05150373 ¢ SMM 30 10PN TX 2B4BO 0515-0373
0515-2047 2 SMM 2516 PN TX 28480 05158-2007
2200-01355 2 S 440 1.000 PNPD 2B480 2200-0155
23800115 8 SM 532 212 PNPD 26480 23600115
3030-0221 23 55 440 373 28480 30300221
219030030 27 WHEHR LK 11SID 4 28480 21900030
2250-0009 1 Nut-hax 4-40 28480 22600009
3050-0105 27 WEHR FL 12510 4 28480 3050-0105
MISCELLANEOUS
116446013 ~ 3 Wavegs Straigit, 5 cm 26480 1164450013
85104-60036 i 90" Waveguide Band 28480 85104-60036
3510420038 1 Balt Driver 28480 BS104-20035
PARTS REEDED BUT NOT SUPPLIED
8T10-089% 1t Pozi Screwdriver, 1 284380 B710-0899
8710-1623 1 Torx Scrawdriver, 106 8480 B7T10-1623
B710-1644 1 Torx Screwdriver, 8 28480 B710-1644
8720-00t5 H Opetand Wrench 516 28430 B710-00%5
9300-1382 1 wrist Strap 28480 9300-1383
9300-0757 1 Conductive Mat 28480 9300-57a7
Figure 5-15. HP W85104A Replaceabie Parts (2 of 2}
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WNYLON FEET
(4 places)

TEST SET MODULE STAND

é\
ATTACHED TO
TEST SET
. MODULE
7 S
ey
CABLE SUPPORT . WAVEGUIDE _ WAVEGUIDE
ASSEMBLY * STRAIGHT SECTION® BEND*
*Refer to the replaceable parts list of the specific band for part numbers,
Ref HP Part . Rafr
Desig Number Oty Description Code Mifr Part Rumber
8510460006 1 Stang Assembly 28480 85104-80006
85104-20036 4 Nylon Feet 28488 B5104-20036
Figure 5-16. HP 85104A Replaceable Parts - Supplied With All Bands
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INTRODUCTION

The information in this section documents the operation, troubleshooting techniques and repiacsable
parts for the HP 85105A Millimeter-wave Controller.

PESCRIPTION OF THE INSTRUMENT

The HP 85105A Millimeter-wave (mm-wave) Controller (Figure 6-1) is designed to be used in conjunc-
tion with an HP 8510, two HP 85104A mm-wave test set modules and a coaxial test set {optional). The
HP 85105A provides an ampilified LO signal to each of the mm-wave modules to drive the harmonic
mixers. An amplified RF signai is applied to the active mm-wave test set moduie, either portiorport 2
for S-parameter measurements. The incident and reflected IF signals from the mm-wave test set
modules are returned to the HP 85105A, amplified and then output to the analyzer to be processed and
displayed. A leveling signal is passed from the mm-wave test set modules thru the controller to the RF
source to provide leveled power. When the coaxial test set is selected by the HP 85108 software, the
HP 85105A switches the RF to the test set and routes the IF from the test set to the analyzer. No re-
connections are required when switching between millimeter-wave and microwave operation. The HP
85105A is equipped with the IF and RF switching capability for routing these signals to either the

millimeter-wave or microwave test set.

. L0 MEPLFIER
POWER Q\ LO QUTPUT ™~
m) {/_ to HMPBS10UA
[
LO INPUT - &
& LD AMPLEIER RF OUTPUT
(from HPB3SOR) N [ to WPESTOUA O
= iF wggasém
SLIFER ot - rom
SwTCH il o il LEVELING INPUT
RE INPUT o = L B from  HPBES104A
{from HPB3621A) 4
RF QUTPUT |
(te coaxial test set) { ! N L0 OUTPUT —
LEVELING OUTPUY i to HPB5T0UA
& -
to RF Sourze I T R RE OUTPUT o
(f ZDMH? ¥ mpug e ——— 7 v <]3 2N to HPBS10MA E
rom coqxiol test set e - LEVELING INPUT
g . 52 Q - : from HPBS10GA
i a1 ] - -
s % -< IF INPUT
) :1\?@ « from MPRS10HA
20MHz IF OUTPUT : : ]

Figure 6-1. HP 85105A Simplified Block Diagram
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OPTIONS AND ACCESSORIES

Option 004. Provides for rear panel output of the port 1 and 2 BF, L.O, and Module Interface
connectors. These connectors are deleted on the front panel. The parts unique to option 004 are
detailed in the Replaceable Parts lists.

Accessories. Supplied with the HP 851054, including part numbers, are listed in the Replacsable
Parts lists.

WARRANTY INFORMATION

Warranty information for the HP 85105A may be found immediately following the title page for this
manual.

SAFETY

The voltages in this instrument warrant normal caution for operator safety. Service should be per-
formed only by qualified personnel. Before removing the instrument covers to troubleshoot problems
or replace assemblies, refer to the HP 8570 Service Manual '*Service Overvisw' section for information
on hazardous voltage locations and general safety cautions.

INSTRUMENT OPERATION

The following information illustrates the features and functions of the HP 851054 Millimster-wave
Controlier. The use of the module interface adapter and multiple coaxial test sets is aise described.

Information on cabling the HP 85105A Millimeter-wave controlier in either arack or benchtop configura-
tion may be found in the "Getting Started” section of this manual. The switching functions of the
controller are performed by the HP 8510 operating system and may be accessed thru the fromt panel
pushbuttons on the HP 8510 analyzer. For additional information on operation refer to the section of
this manual titled "Operation.”
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FRONT PANEL FEATURES

MENELE THTRRRCK
stoceoe0e0l,

Figure 6-2. Front Panel Features of the HP 85105A
Line Switch. This switch turns the instrument on and off. When the side of the switch labeled O is
depressed, the instrument is off; when the other side is depressed the line power is on.

Line LED. This LED goes on and off with the instrument line switch to indicate the status of line
voltage applied to the instrument.

Active LED. This LED lights about two seconds after the power is turned on, to indicate the
successful completion of self-test, andis lit when the mm-wave test setis selected by the analyzer.

The features for port 1 and port 2 ars identical. The following descriptions apply equally to both ports.

4. atLED. This LED indicates that port 1 is selected and the RF source is switched to port 1.

5. a2 LED. This LED indicates that port 2 is selected and the RF source is switched to port 2.

6. RF Cutput. When the port is sefected by the analyzer, an amplified RF source signal is available to
an HP 85104A test set module or to a multiplier, for customer configured systems.

7. LO Qutput. An ampiified LO signal is always available to an HP 85104A test set module or to a
harmonic mixer, for customer configured systems. ,

8. Module Interface. The HP 85104A test set module plugs into this interface. This interface supplies
devoitages and ground lines to the module and returns incident and reflected IF signats and an AL.C
signal to the analyzer and RF source respectively.

HP 851068 _ HP 85105A
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REAH PANEL FEATURES

RS S I

@ g}

Figure 6-3. Rear Panel Features of the HP 85105A

1.  Line Module. This assembly houses the line cord connector, line fuse and line voltage selector. Puli
out the top side of the line module cover to replace or change the fuse or to change the voltage
selection. Note that the voitage selector drum must be removed to rotate it to a different voltage
setting. Recommended fuse values are printed on the rear panel.

2. .5V/GHz. This input to the instrument cornes from the RF source. A voltage level of one half volt is
input to this connector for every GHz of RF source frequency. Pin number 14 of the module
interface on the front panel of the HP 85105A carries this voltage to the test set modules.

3. LG input. This input to the instrument comes from the L.O source. The signal is split and ampiified
then output to the front panel of the HP 851084,

4. ALC Quiput. This declevel is input to the RF source. The ALC signal is either generated by the test
sat module or the HP B5105A. If a test set module is used, the ALC signal generaied by the module
is input to the HP 85105A via the front panel module interface. If no test set module is sensed by the
HP 85105A, the internal ALC sagna! generated on the RF Leveling Amplifier Assembly is routed to
this conhector.

5. RF Input This input to the instrument comes from the RF source. The signal is input to a switch.
Whan the test set modules are selected by the HP 8510 the RF is amplified and then input to another
switch that directs the RF {0 either port 1 or port 2. When the coaxial test set is selected by the HP
8510 the RF is switched to the connector labeled ''RF Qutput'’ on the rear panel of the HP 85105A.

5. RF Quiput. The RF exiting this connector was routed from the RF source to the coaxial test set by
the HP 85108A. See the description for RF input.

7. JiG Test Set Interconnect. Should be connected to J11 of the coaxial test set. This connector
transmits the IF signals from the test set to the HP 85105A.

8. Ji1TestSet iniercaﬁniest. Should be connected to the J1 Test Set interconnect on the HF 85102 IF
detector. This connector transmits the IF signals from the HP 85105A to the HP 85102 IF Detector. it
aiso transmits controd signais.

9. HP B510 System Bus Address Switch. This five-pole binary-weighted switch sets the system bus
address of the instrument. The binary weight of each pole is indicated on the rear pane! as are the
on and off positions. Decimal twenty one binary 10101 (on, off, on, off, on) is the defauit setting.
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10. J12 HP 8510 System Bus Connector. This connector is used for system HP- IB communications
with the HP 85101 display/processar.

11. Test Set Mode Toggie Switch. Set to R/T for Reflection/Transmission test set mode, or to S-P for
fult S-Parameter test set mode. Usually this switch is in the S-P position. The R/T position is used
primarily with HP 11643A series test set kits in a reflection/transmission test set up.

MODULE INTERFACE

The module interface connectors for port 1 and port 2 of the HP 85105A are identical. The following
information may be used for troubleshooting purposes or for construcmng a system without using the
HP 85104A test set modules.

RFWTPUT 0 OUTPUY

WODULE  INTERFALE

00QORO0) s

LELEE S 2. )

T LN

A7 PIN 17 Al FIN 1

Figure 6-4. Module Interface Connections

COAXIAL WIRES

" Jack A2 IF input.  This is the incident IF signal input connection. at for port 1 and a2 for port 2.
Jack A4 ALC Input.  The ALC signal input connection from the HP 85104A test set modules.

Jaclk AT IF input. This is the reflected IF signal input connection. b1 for port 1 and b2 for port 2.

PIN CONNECTIONS

Pin Number 1 and 2. These two pins are used for analog and de supply ground lines.
Pin Mumber 4. This pinis a +15.0 Vde supply.

Pin Mumber 8 and 7. These two pins are both +8.0 Vdc supplies.

Pin Number 9. This pinis a +5.0 Vdc supply.

Pin Number 11. This pinis a —15.0 Vdc supply.

HP 851068 HP 851057
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Pin Mumber 13. This is the Module Sense line. When a test set module is connected to the module
interface of the HP 85108A a +5.0 Vdc level is input to this pin. The result is that the ALC from the test
set module is routed thru the HP 85105A to the RF source. Ifthe +5.0 Vdc is missing from this pin, the
internal ALC of the HP 85105A is routed to the RF source.

Pin Number14. Thisis the +0.5 Vde/GHz line. See the description of the .5 V/GHz feature described
in “Rear Panel Features.”

Fin Number 16 and 17. These two lines are digital ground.

The remaining pins and jacks on this connector are not used.

MODULE INTERFACE ADAPTER

BACKEND FRONT END
o e e
| i
MALE T .. 92 FEMALE BNC
CONNECTOR ;—e——:r L—Irl CONNECTOR FEMALE
; IF REFL
A7 £3 - ¥ J3
i
. o e T .7 .
A4y o e At
Al A7 ) ANALOG GROUND [
O 1;0..0.,.?.@?.9.90?}” O o] E Iz O 3 iz O
:
0 b i +15VDC ‘s g
o Ll 1
§ sy +8DC 1 8 1Gun}>oo6ncuua1
74—-1‘—-1' { { }zoncoo acnnnﬂ
.., / s by +5VDC Ly - J
Pl —15vpC D
REAR VIEW " ; 1 FRONT VIEW
- : MODULE  SENSE L)
U 0,5v/ GHZ R
1 e Ly 12
" i . DIGITAL  GROUND ’l -
7 <--4-—}

Figure 6-4A. Module Interface Adapter Wiring Diagram

The module interface adapter, supplied with the HP 85105A, isused to adaptthe HP 85105A front panel
moduls interface to a plug compatible with HP 8355XX source modules and two BNC connectors used
to receive incident and reflected IF signals. Figure 6-4a illustrates how this adapter is wired.
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HP 11643A TEST SET KITS and
REFLECTION/TRANSMISSION (R/T) MEASUREMENTS

HP 11643 series test set kits and MP 835XX mme-wave source modules may be used with the
HP 85108A. Figure 6-4b illustrates an example R/T measurement setup using an HP 8355XX source
module and an HP 116843A test set kit with an HP 85105A and the Module Interface Adapter.

NOTE: The Test Set Mode Toggle Switch on the rear panel of the HP B85105A must be in the R/T
position for this measurement setup to work.

HP 85103A
HR-URAYE COMTROLLER
P M,
PORT 1 PORT 2
RF QUTPUT o o @ Lo ouTPUY
s ST z
"

RDAPTER
F REFL-

HP BS185R -
ROOULE
IHTERFACE 308 PRD

PORT 1
Lo QuUTPUT

HF BaSHXX
AR -HAYE SDURCE
BODULE

N |

! HP 116%3R TEST SET KIT _j

L——— - o om -~ - i -

Figure 6-4b. R/T Measurement using an HP 11643A Test Set Kit
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CONTROLLING MULTIPLE TEST SETS

Because the HP 85105A has multiple test set switching (option 001) as standard, it can control one set
of HP 85104A millimeter-wave test set modules and one coaxial test set without the need for external
switches or instruments. Should it be necessary to control more than one coaxial test set option 001
must be installed in each test set and the following procedures may be used.

Option 001 for the HP 851X series test sets allows an HP 8510 to alternately control up to four coaxial
test sets (Figure 6-5}. The HP 851054 must be the first test set. While a measurement is proceeding on
test set number 1, which is equipped with option 001, test device hookup can be accompiished on test
set number 2, which does not need to be equipped with option 001, uniess another test set is to be
connected. When the measurement on test set number 1is compiete, then the HP 8510 can control test
set number 2, ~

In a standard test set, the 20 MHz IF and control signals are applied directly to Ji1 TEST SET
INTERCONNECT, which connects to the HP 8510. Option 001 adds a set of IF switches, control
switches, and the JIO TEST SET INTERCONNECT connector. This allows the selection of 20 MMz test
setiF signals. As shown in Figure 6-5, test set number 1 can apply its IF to the HP 8510 or it can switch to
pass the IF from test set number 2 through the Ji0 TEST SET INTERCONNECT to the HP 8510.

INSTALLATION

Set each test set rear panel address switch to the address listed in Figure 8-5, if configuring three or
four test sets. Use the supplied test set interconnect cable to connect test sst number 1, J11 to the HP
8510. Use the supplied test setinterconnact cabls to connect test set number 2 J11 to test set number 1
J10. You may continue this test set "'daisy chain” to include up to four test sets if the total length of ail
test set interconnect cables does not exceed 13 meters (about 40 feet). The last test set in the chain
does not require option 001,

If the RF coaxial switches are notincorporated into the system, then the RF input to the test set must be
manually switched to the active test set,

OPERATION

Initialization at Power-up

Upon power-up, the IF switches must be configured so that only one system test set is active. The
following procedure shows how to make one test set active.

1. Check the active lights of all system test sets.

2. Check the HP 8510’'s expected test set address by pressing [TEST SET]. This shouid match
the address of the desired test set. If not, change the address. See Figure 6-5 for recommended
test set addresses.

3. lfunselected test sets are active, (active light ON), deactivate the test set by temporarily addressing
- it. Then return to the desired address.

HP 85105A HP 851068



HP11713A  ADDRESS 28

o+ 2
HP33311C HP33311C
COAXIAL CORXIAL
SWITCH SWITCH
#1 #2
TEST SET #1 TEST SET #2 TEST SET #3 ' TEST SET Au
TO HPB510B
NETWORK ANALYZER y
TEST SET 4 J
INTERCONNECT
RE N
(FROM SOURCE}
A1 re outh A4 J10 J11 RF IN 410 g BF N 410 RER RF N 910
EXTERNAL EXTERNAL EXTERNAL X -
O ot O
=7 | |1=T | |t | |
wreanaLl L werermay] LY NTERNAL] LT I
HPBS105A HPBS1X - OPT.001 HPBS1X — OFT.001 HPBS1X
TEST SET #1 TEST SET #2 TEST SET #3 TEST SET #4
TEST SET REAR PANEL TEST SET REAR PANEL TEST SET REAR PANEL TEST SET REAR PANEL
ADDRESS SWITCH SET ADDRESS SWITCH SET ADDRESS SWITCH SETY ADDRESS SWITCH SET
T (21) 10 {20} 0 (22) 0 {23

NOTE:
1. Not all system connections are shown.

2. Indual source configurations, the second can be multiplexed in a similar manner. If only one dual source test set
is used, the second source can be directly connected to the appropriate test sat. ’

3. The HP 85105A must be the first test set in line. If an HP B516A test set is used, i must be second.

HP 33311C Coaxial Switch Positions with four test sets.

_ HP 33311C Coaxial Swiich
New ADDRESS of Test Set Port Selected
TEST SET Selected ‘
Switch #1 Switch #2

21 1 Port 1 Port 1
20 2 Port 1 Port 2
22 3 Port 2 Port 1
23 4 Port 2 Port 2

Figure 6-5. RF and IF Switching with Four Test Sets
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Selecting a Test Set

Test Set IF Switching. The active test set is selected by the built-in capability of the HP 8510 to
generate an addressed command to the test set. Each time the HP 8510 ADDRESS of TEST SET
function is changed (see the HP §510 menu), the MP 8510 switches the previously addressed
test set [F to external and the newly addressed test set IF to internal. The test set front nanel active
indicator shows the test set status. When the test set is active the |E signals from the test set are applied
directly to J11 TEST SET INTERCONNECT. When the test setis inactive the |F sighals appearing at J10
are passed through to J11 and on to the next test set or the HP 8510,

The address of the test set can be changed manually from the HP 8510 front panel by selecting the
ADDRESS of TEST SET function then entering the address of the test set and pressing (x1), oritcan be
changed under program controf using the HP 8510 HP-IB ADDRTESS: command. The HP-IB address
of a particuiar test set is set by address switches on the test set rear panel.

RF Switch Driver Comimands. A related feature of the HP 8510 is that when the HP 8510 ADDRESS
of TEST SET function is changed, a code sequenca is automatically issued over the HP 8510 system
bus to the device at the ADDRESS of RF SWITCH. In the recommended configuration, this device is an
HP 11713A Attenuator/Switch Driver which in turn controls one or more HP 33311C Coaxial Switches.
As shown in Figure 6-4, these switches are used to select which of the test sets receive the RE output of
the network analyzer source. The exact command issued depands upon the new value of the
ADDRESS of TEST SET function, also shown in Figure 6-5.

Measurement Calibration

After selecting the active test set, perform the system calibration procedure as usual. When selectinga
different test set, make sure that you recall the Cal Set that applies to that test set.

Since the Cal Set Limited Instrument State does not include the number of the active test set, a Cal Set
which does not apply to the current test set can be turned on without any HP 8510 caution messages
appearing. This will cause errors in the displayed data because incorrect error coefficients are applied
tc the measured data.

Operational Checks

To check the operation of a multiple test set configuration, firstconnect a davice with a knowrn response
attestsetnurmber 2, thenpress HP 8510 [TEST SET] [ADDRESS of TEST SET], enter the address
of test set number 2 (this would be 20), then press (x1). The test set nurmber 2 measurement shouid
appedr. Press [DATA — MEMORY] [DISPLAY:-DATA and MEMORY] to store the trace for
comparison later. Use ARDRESS of TEST SET to select test set number 3, then switch back to test set
number 2. Observe any difference in the response between the stored trace and the result after
switching back and forth between the test sets. Any difference in the data believed due to the option 001
IF switch or RF switching must be investigated.

Performance Yerification

Standard system performance verification procedures are used to verify the operation of the option 001
test set as test set number 1. To verify the performance of another test set in the chain, select it as the
active test set and proceed as usual. '
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SPECIFICATIONS

Specifications describe the warranted performance of the instrument. The electrical specifications of
the HP 85105A Millimeter-wave Controiler when used in a HP 85106 or 85109 system are definedin the
“Perfarmance Verification” section of this manual,

SU?FLEMENT&L CHARACTERISTICS

The supplemental characteristics are intended to provide information useful in applying the instrument
by giving typical, hut non-warranted, performance parameters.

HP 85105A Supplememai Characteristics

Test Ports (Front Panel)

RF and LO Connector Type: . precision 3.5 mm male
Connector torque: 80 N-cm (8 in.-Ib)
Nominal operating power level:

OPERATING LEVEL PORT1 PORT2

RF B to 20 GHz >-+17 dBm >+17 dBm

LO 2108 GHz >+ 20 dBm >+20 dBm

NOTE: TheRFlevelcanbe adjusted more than 10 dB down from nominal by use of the Source 1 power
level-menu on the HP 8510,

Connectors {Rear Panei)
RF and LO Connector type: precision 3.5 mm femal
- Connector torque:
Precision 3.5 mm, 90 N-cm (8 in.-Ib)
SMA, 56 N-cm (5 in.-b)

RF Source power level:
Damage input level: >+13 dBm
Maximum input leve!: +5 dBm
Minimum input level: -2 dBm

L.O Source power level:
Damage input level: >-+13 dBm
Maximum input level: +8 dBm
Minimum input level: 0 dBm

HP 851054 Power Requirements and Physical Characteristics

Operating Temperature: 0°C to 55°C

Power: 110,120,220 or 240 = 10% Vac
48 to 66 Hz line frequency
270 VA maximum

Dimensions: 460 mm X 133 mm X 609 mm {18.1 X 5.25 X 24.0 inches)
Weight: 15 Kg, 35 Ibs

HP 851068 ‘ HP 851054
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TROUBLESHOOTING

The troubleshooting strategy for the HP 851054 is systematic. This information is used after system
level troubleshooting has pinpointed the HP 85105A as the problem instrument, Use the following
flowchart (Figure 6-6) to identify the faulty assembly. The flowchart is keyed to numbered, individual
troubleshooting procedures, As you progress thru the flowchart, perform the numbered procedure
associated with each block. A block diagram is provided at the end of this section to assist in
understanding the operation of the mm-wave controller.

THEQRY OF OPERATION

The millimeter-wave controller, when used in conjunction with two HP 85104 test set modules provides
all of the features and functions of a full S-parameter test set. Refer to the block diagram while reading
the foilowing description.

An LO signal is input to the rear panel of the mm-wave controlier, divided and input to two identical 2-8
GHz leveling amplifier assemblies. The leveled LO signal is then output to ports 1 and 2 on the front panel
of the mm-wave controller. An RF signal is input to the rear panei of the mm-wave controller and then fed
10 a coax switch. If the mm-wave controller is the test set selected by the HP 8510, the RF will be routad
thru the coax switch to the RF leveling amplifier assembly and to a PIN switch where the RF will be routed
to either port 1 or 2, whichever is active. If a coaxial test set is selected by the HP 8510, the RF is routed
from the coax switch and back out to the rear panel of the mm-wave controlier. Incident and reflected IF
signals are input to the rm-wave controller from the test set modules via the module interface on the front
panef of the mm-wave controller. These signals are amplified and output to the analyzer to be processed
and displayed. If the coaxial test set is selected by the HP 8510, the IF from the test set is routed thru
connectors J10 and J11 on the rear panel of the mm-wave controfler and then to the HP 8510. When a test
set module is connected to the module interface of the mm-wave controller, a +5 Vdc level is inputto pin
13 of the module interface. The resuit is that the ALC from the test set module is routed thru the mm-
wave controller to the RF source. If the +5 Vdc is missing from this pin, the internal ALC of the mm-
wave controller is routed from the RF leveling amplifier assembly to the RF source.

STATIC PRECAUTIONS

The assemblies in these procedures are very sensitive to damage by static glectricity. They may not
continue 1o function if subjected to an electro-static discharge. Their reliability will be impaired.

EQUIPMENT NEEDED BUT HOT SUPPLIED

The following equipment is needed to troubleshoot your instrument. 1t is not supplied.

1 point pozidriv (HP Part No. B710-08%99) © HP 438A Power Mster

2 point pozidriv (HP Part No. 8710-0900) HP 8485A Power Sensor
Service Adapter (HP Part No. 85105-60210 HP 8473C Negative Detactor

3.5 mm precision f to f adapter (HP Part No. 1250-1748 HP 1740A Qscilloscope

5/16 in. Torque Wrench (HP Part No. 8710-1655) HP 8493C 10 dB fixed attenuator

TROUBLESHOOTING SEQUENCE

The following is a flowchart of the troubleshooting sequence. Use it to determine the faufty assembily.

6-12 HP 85105A ) HP 851068



TROUBLESHOOTING PROCEDURES

PROCEDURE 1. A15 PRIMARY REGULATOR
A6 SECONDARY REGULATOR
HP-1B ADDRESS SWITCHES
FUSE LOCATIONS

TPi
+9V

TP3
GND

TP3
+ 15V

TPY
— 15V

S
oog
®

noo onoSonno

ofon @ coooo

Figure 6-7. Power Supply Fuses and Test Points

A15 Primary Hegulator Board Assembly
AS Secondary Regulator Board Assembly

Use a digital voltmeter to check the voltages and an oscilloscope to check the ripple in Table 6-1.
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Table 6-1. Power Supply Voitages

Mominal Yoliage Tost Point Yoltage Range Mg};;n;ai? g;gii@
-+ 14.85 Vde A15TP3 +14.10TO +15.60 2mv
—14.85 Vde A15TP4 —14.10TO —15.60 2 mv
<+9.00 Vde ABTPY +8.55T0 +9.45 Zmy
+8.00 Vdc A15TP2 +7.60TO +8.40 2mv
+5.05 Vde ATSTP1 +475TO +5.25 2my
HP-IB Address Switch

Set the switch as indicated in Figure 8-8 (the dark side of the switch is depressed). The HP-IB address
switch is on the instrument rear panel. It is easy 1o access but need not be changed uniless the error
message "SYSTEM BUS ADDRESS ERROR" is displayed on the HP 8510 screen. Decimal twenty one,
binary 10101 (on, off, on, off, on) is the default setting.

12
.

Y

|

AZ A3 A4 A5
i ]

Figure 6-8. Instrument HP-IB Switch Setting
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FUSES

The locations of the six fuses used in the HP 851054 are illustrated in Figure 6-7. The values of these

fuses and their part numbers may be found in replaceable parts.

Refer to Figure 6-9 for information on how to set the voltage selector cam and replace the line fuse.

CAUTION:

Do not attempt to rotate the veitage
selector cam while it is instailed in
the line module or non-repairable
damage will result. The cam must be
compietely removed from the line
module, rotated to the proper posi-
tion, and reinstailed. Refer to the
instructions below.

el

—

Replacement of fuse

. Pry open line module cover door.
. Pull out fuse carrier.

tnsert fuse of proper rating.
Place carrier back into line module

Selection of Opersting Voitage

. Pry open line module cover door.
. REMOVE CAM FROM THE LINE

MODULE.

. Rotate the cam to the desired voltage.

{When the fine moduie cover is closed,
the selected voitage will be visible
through a small window.)

insert the cam back into the tine module.

. Close the line module cover doar,

HP 85106B

Figure 6-9. Power Line Module

HP 83105A
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PROCEDURE 2. SELF-TEST INDICATORS
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Figure 6-10. Locotion of Self-Test Indicators

If the ACTIVE LED on the front panetl of the instrument fails to light within five seconds of power on or
ghts immediately, the instrument has not passed its self-test. To determine what nart of the self-test
has failed, note which LEDs on the A4 board are fit (Figure 6-10), as shown below:

Table 6-2. Self-Test Failure Indicotions

A4 HP-IB LEDs
Solf-test Indication Time {afier turn-on}
LB ThLE SRS REM
PWON ON ON ON ON 0to 0.5 sec
Fail ROM Test OFF ON ON O on briefly
Pass ROM Test OFF OFF ON ON 0.51t0 2.0 sec
Fall RAM Test OFF OFF OFF ON
Pass RAM Test OFF OFF OFF OFF after 2 sec

if the Self-test Fails to Run

If the portion of memory which contains the self-test programming is faulty, the self-test will not run
properly. The following conditions indicate that the self-test ROMSs are most probably fauity.

@ all LEDs flash briefly and go off & ACTIVE LED goes on to0 soon
# all LEDs flash briefly and stay on @ ACTIVE LED does not go on

6-18 HP 85165A HP 851068



PROCEDURE 3. RF AND LO OUTPUT POWER at FRONT PANEL PORTS

03888520/

Figure 6-11. Front Panel RF and LO Ports

1. Recall the instrument state stored in register 8 of the HP 8510. This should be the factory supplied
cenfiguration for your particutar system. f you have modified the contents of register 8, you must
reload the instrument states from the system configuration disk or tape supplied with your system.
For information on loading the instrument state refer to the section titied “Operation” in this
manual.

2. Choose a power meter that covers the frequency band of interest (HP 436A Meter and HP 8485A
sensor). Calibrate the power meter and attach a 3.5 mm 10 dB fixed attenuator (8493C) and a
femate-to-female adapter to the sensor.

3. Afttach the power sensor to the LO output on both ports 1 and 2. Select [SINGLE-POINT MODET from
the menu, then using the RPG knob, slowiy scan over the frequency band. The power
out shouid be +22 =2 dBm.

4. Attach the power sensor {0 the RF output of the active port, measure the power out then seiect the
other port and measure its RF output power. Select [SINGLE-POINT MODE] from the
menu, then using the RPG knob, slowly scan over the frequency band. The RF power out shouid be
> -+17 dBm for both ports.
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PROCEDURE 4. LO INPUT at REAR PANEL

LO SOURCE INPUT

\
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Figure 6-12. Rear Panel LO Input

1. Recall the instrument state stored in register 8 of the HP 8510. This should be the tactory supplied
configuration for your particular system. If you have modified the contents of register 8, you must
reload the instrument states from the system configuration disk or tape supplied with your system.
For information on loading the instrument state refer to the section titled "Operation” in this
manual.

2. Choose a power meter that covers the frequency band of interest (HP 436A Meter and HP 8485A
Sensor). Calibrate the power meter and attach a 3.5 mm {f to f} adapter to the sensor.

3. Disconnectthe |.O source cable from the back of the instrument and attach the power sensortothe
LO cable. Select [SINGLE-POINT MODE] from the (STIMULUS) menu, then using the RPG knob,
slowly scan over the frequency band. The power level should be 0 to +2 dBm.
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PROCEDURE 5. LO INPUT to LEVELING AMPLIFIERS
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Figure 6-13. LO Input to Leveling Amplifiers

1. Recall the instrument state stored in register 8 of the HP 8510. This should be the factory supplied
configuration for your particular system. if you have maodified the contents of register 8, you must
reload the instrument states from the system configuration disk or tape supplied with your system.
For information on loading the instrument state refer to the section tab titled ““Operation” in this
manual.

2. Choose a power mater that covers the frequency band of interest (HP 436A Meter and HP 8485A
Sensor). Calibrate the power meter and attach a 3.5 mm {f to f) adapter to the sensor.

3. Loosenthe end of the coaxial cable attached to the power divider and detach the coaxial cable from
the leveling amplifier. Rotate the amplifisr end of the coaxial cable so thatitis easily accessible and
then retighten the power divider end. When checking the input to the port 1 leveling amplifier it will
be necessary to remove the coaxial cable connecting the RF leveling ampiifier to the coax switch,
rotate the cable for better access and then reconnect at the coax switch. Attach the power sensor
to the cable. Select [SINGLE-POINT MODE] from the menu, then using the RPG knob,
slowly scan over the frequency band. The power level should be —3 to +2 dBm.
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PROCEDURE 6. LO ALC ADJUSTMENT
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Figure 6-14. LO ALC Adjustment Points

1. Recall the instrument state stored in register 8 of the HP 8510. This should be the factory supplied
configuration for your particular system. If you have modified the contents of register 8, you rmust
reload the instrument states from the system configuration disk or tape supplied with your system:.
For information on loading the instrument state refer to the section tab titled “Operation” in this
manual.

2. Check the user parameter (a1 or a2) for the LO port in question. The trace should be —15 = 2 dBm
across the band as dispiayed on the HP 8510 CRT. If this is the case the L.O ALC is adjusted
properly. if the message “NO IF FOUND" is displayed and/or a trace is not observed at the level
menticned, the LO ALC adjustment needs to be made, continue with step 3.
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3. Connectthe oscilioscope and negative detector as shown in Figure 8-14. Turn the gain adjustment
fuily clockwise. Oscillations should be visible on the oscilloscope. Turn the gain adjustment counter
clockwise until the oscillations just disappear, then turn three more complete revolutions. Recheck
the user parameters in step 2 and then continue with step 4.

4. Choose a power meter that covers the frequency band of interest (HP 436A Meter and HP B485A
Sensor). Calibrate the power meter and attach a 3.5 mm 10 dB fixed attenuator (8493C) and an
adapter (10 f) to the sensor. Connect the sensor/attenuator to the LO output of the portin question.
Turn the LO fevel adjustment so that +12 dBm is displayed on the power meter. The LO output is
now set at +22 dBm. Select [SINGLE-POINT MOBDE] from the menu, then using the RPG
knob, slowly scan over the frequency band.
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PROCEDURE 7. RF AMPLIFIER OUTPUT
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Figure 6-15. RF Amplifier Quiput

1. Recall the instrument state stored in register 8 of the HP 8510. This should be the factory supplied
configuration for your particutar system. If you have modified the contents of register 8, you must
reload the instrument states from the system configuration disk or tape supplied with your system.
For information on loading the instrument state refer to the section tab titled “Operation” in this
manual.

Make sure the test set modules are not connected to the module interface connector.

2. Choose a power meter that covers the frequency band of interest {HP 438A Meter and HP 8485A
sensor). Calibrate the power meter and attach a 3.5 mm 10 dB fixed attenuator (8483C) and a
femnale to femnale adapter to the sensor.

3. Loosen the end of the coax cable attached to the output of the RF leveling amplifier coupler and
detach the other end of the coax cable from the pin switch. Rotate the cabie and attach the nower
meter sensor. Tighten the cable end attached to the RF leveling amplifier. Select [SINGLE-POINT
MODE] from the menu, then using the RPG knob, siowly scan over the frequency band.
The power level should be +25 + 2 dBm.
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PROCEDURE 8. RF INPUT at REAR PAKNEL

RF SOQURCE INPUT
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Figure 6-16. Rear Panel RF Input

1. Recall the instrument state stored in register 8 of the HP 8510. This should be the factory supplied
contiguration for your particular system. If you have modified the contents of reqgister 8, you must
refoad the instrurment states from the system configuration disk or tape supplied with your system.
Far information on ioading the instrument state refer to the section tab titied '"Operation” in this
manuat.

2. Choose a power meter that covers the frequency band of interest (HP 436A Meter and HP 8485A
Sensor). Calibrate the power meter and attach a 3.5 mm (f to f) adapter to the sensor.

3. Disconnectthe RF source cable from the back of the instrument and attach the power sensor to the
cable, Select [SINGLE-POINT MODE] from the menu, then using the RPG knob, slowly
scan over the frequency band. The power level should be greater than +13 dBm

Because the RF source is externally leveled, when the RF path is broken to measure the signal level the
source will output its maximum power of greater than 13 dBm.
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PROCEDURE 8. COAX SWITCH YVOLTAGES

Microwave Operation. The coax switch routes the source RF thru the HP 851054 and to the optional
coax test set when HP-I1B test set address 20 is selected on the HP 8510, Atthat time the bias voltages
on the coax switch are as shown in Figure §-17.

ovDe OPEN

+15VDE o [

Pal

pARER IS

DC fe 26.5GHx

+15VDC

THESE PORTS CONNECTED

Figure 6-17. Switch Bigs Voltages, Microwave Operation

Millimeter-wave Operation.  The coax switch routes the source RF to the RF leveling amplifier when
HP-1B test set address 21 is selected on the HP 8510, At that time the bias voltages on the coax switch

are as shown in Figurs 6-18.

+15v0C L THESE PORTS CONNECTED

+1BVDE et

A

IZMIC

BC to 28.5CGHz &

Qv OPEN

Figure 6-18. Suwitch Bias Voltages, Millimeter-wave Operation
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PROCEDURE 10. J&ES4£KI"FE§EiL§A&ﬁF€3§2 SWITCH DRIVER BOARD

HP 851068
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Figure 6-19. Attenuator Switch Driver Board

Remove cables W21 and W22 from the AS attenuator switch driver hoard.

Switch the instrument to port 1. When port 1 is active, the port 1 indicator light on the A5 board will be
green and the port 2 indicator light will be amber. The voltage measured at ASJ1is +15 + 1.5 Vde
and the voltage measured at ASJ2 is —15 1.5 Vde.

Switch the instrument to port 2. When port 2 is active, the port 2 indicator light on the A5 board will

be green and the port 1indicator light will be amber. The voltage measured at A5J1is —15 = 1.5 Vdc
and the voltage measured at A5J2 is +15 +1.5 Vdc.

HP 85105A
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PROCEDURE 11. IF PATH, a1,a2,b1,b2

b1 @y by 22

L |
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METUORK ANRLYZER

Figure 6-20. IF Inputs
1. Connect a BNC cable to the 20 MHz Out on the rear panel of the HP 85102 and to the service
adapter (85102-60210). Connect the service adapter to the port 1 module interface.

2. A 20 MHz signal is routed from the 85102 thru the service adapter and injected into the at and b1
inputs of the module interface, Figure 6-20. Check the at and b1 user parameters for port 1. The
traces should be a flatlines approximately — & dB across the band as displayed on th HP 8510 CRT.

3. Repeat steps 1 and 2 for the user parameters a2 and b2 at the module interface at port 2.
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PROCEDURE 12. A2 IF MULTIPLEXER

HP 85106B
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Figure 6-21. Multiplexer Inputs

Switch the system to microwave operation by choosing test set address 20 for the coaxial test set.

Connect a BNC cabie to the 20 MHz Qut on the rear panel of the HP 85102 and to the service
adapter (85102-60210). Connect the service adapter to the JI0 TEST SET INTERCONNECT on the
rear panel of the HP 85108A. A 20 MHz signal is routed from the 85102 thru the service adapter and
injected into the a1, a2, b1 and b2 inputs of the J10 TEST SET INTERCONNECT.

Check the a1, a2, b1, and b2 user parameters. The traces should be a fiat lines approximatety —28
dB across the band as dispiayed on the HP 8510 CRT.

HP B5105A
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HEPLACEABLE PARTS

This section contains information for ordering replaceable parts. The repiaceable parts include major
assemblies and chassis hardware, but not parts of major assemblies. Table 6-3 lists major reference
designations and abbreviations used in the parts lists.

B-E (REBUILT-EXCHANGE) ASSEME

ILIES COST LESS

Lower cost assembilies are available through the rebuilt-exchange program. These factory rebuiit
{repaired and tested) assembiies meet all factory specifications required of a new assembly. They are
offered on an exchange {trade-in} basis only. The defective assembly must be returned for credit.
Figure 6-22 illustrates the procedure. The rest of the figures provide parts information. if you have any
questions, contact your HP customer engineer.

REPLACEABLE PARTS LIST

The following figures assist in locating and identitying ail replaceabie parts, including corresponding
lists that provide the following information:

-k

Hewlett-Packard part number.

2. Partquantity as shown in the corresponding figure. There may or may not be more of the same part
located elsewhere in the instrument.

Part description, using abbreviations in Table 6-3.

A typical manufacturer of the part in a five-digit code (refer to the Manufacturers Code list in Table
6-3).

5. The manufacturer's part number.

W

ORDERING INFORMATION
Toorder a part fisted in the replaceabile parts lists, quote the Hewlett-Packard part number, indicate the
quantity required, and address the order 10 the nearest Hewtett-Packard office.

To order a part that is not listed in the replaceable parts lists, include the instrument model number,
complete instrument serial number, the descrintion and function of the part, and the number of parts
required. Address the order 1o the nearest Hewlett-Packard office.

To Order Parts....fast!

{B00) 227-8164
Monday through Friday, 6 am to 5 pm {Pacific Standard Time)

The parts specialists have direct online access to replacement parts inventory corresponding to the
replaceabie parts listin this manual. There is a charge for hotline one day delivery, but four day delivery
time is standard. After hours and holidays, cali (415) 968-2347

This service applies to the Umted States only. Outside of the United States, contact your nearest HP
office.
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Table 6-3. Reference Designations, Abbrevigtions, and Manufacturers Code List

REFERENCE DESIGMATIONS
A e Assembly FL ... ... . Ll Fiter Q ................. . Sificon Controlled
CR ... . Diode, Dinde Thyristor,  J ................ Elsctrical Connector Rectifier {SCR), Transistor,
Step Recovery Diode (Stationary Portion), Jack Triode Thyristor
(8CR) Varactor MP ..._............... Miscellaneous R .............. e Resistor
DS ..o Annunciator, Lamp, Light MechanicaiPart S ...... .. ... .. ... .......... Switch
Emitting Dioga (LEDY, P ...... ... ... ... Blactricai Connector TP ... .. ... .. ... ......... Test Point
Signaling Davice {Movable Portion), Plug U .. ................ Infegrated Circuit
F o e Fuse W oo Cabla, Transmission
Path, Wire
ABBREVIATIONS
& M 3
ADJ ... Adjust, Adjustmaent  HD ...... Hand, Hard, Head, Meawy Duty R ............ Ry Rear
AMP ... . L Amplifier HEX . Hexadaecimal, Hexagon, Hexagonal RF1 ... ... Radio Frequency Intarference
ASSY ..o - .. Assembly B 8 )
ATTN e Awsnuator yp Identification, Inside Diameter
N inch, Ingium SAMP ... . RER Sampier
B INTL . e Internal  SCR ... Screw, Scrub, Silicon Controlled
BD o Board Rectifier
BNC .............. Type of Connector K SHET o Shaft
KB Knob SHLDR ... e Shoulder
e BE e MO0 SKT Skirt, Socket
. . SERR L Soider
gBL """""" Capacitance, Capggs;?;’ L ) N ) SMB ......... ... Subminiature, B Typs
CHaM T Chams LED ...t Light Emitting Dicde {Snap-On Connector)
cpy Contral Process: AT 4G Length.Long SST .................. Staintess Stesl
-------- entral Processing Unit  1yewRr ... ... ...... ... Lockwasher
B T
B THD ... Thread, Threaded
D ... Deep, Depletion, Degg?ég'g":ﬁfg% MACH ... i, Machine THK .......................... Thick
DB ... Decibel, Double Break oI Mmoter v
DBL .o Double ¢ /=7 e etalic _
Voo ... Volts, Direct Current
i
& ‘ W
; NEG ... e Negative
EXT ... Extendad, Extansion, External, W ... Watt, Wattage, White, Wide, Width,
Extinguish a h
Wire
F oD ..., Oflive Drab, Outside Diameter X
Fo.o..... Fahrenheit, Farad, Femala, Film :
{Resistor), Fixed, Flanga, Flint, Fluoring, ® XSTR v Transistor
Frequency FPAN-HD .............. ... Pan Head v
Fl e Flash, Flat, Fluig £G .. Picocoulomb. Pisce, Printed Circuit
ELTR ... Filter, Flogter FNE « oo it Panel YIG ............... Yitrium-iron-gamaet
Pl Part of
& PN Part Nutnber E4
GHZ Gigahertz ZN-P Zine Plate
MANUFACTURERS CODE LIST
Mir. Code Manutasturer Name Address Zip Cods
0000 Anry Satisfactory Supplier
28480 Hewtat-Packard Company Com. Ha. Palo Alto CA 24304
55787 Gas Spring Corp. Montgomervyitle PA 18836
71400 Cooper industries Inc. Houston TX 77210
Table 6~4. Touch-up Paint
GColor Part Humber Applicable ise
Dove Gréy 6010-1148 The frame around the front panel and painted portions of front handies.
French Gray 6010-1147 The side, top and hottom covars,
Parchment Grey 6610-1148 The rack mount fanges, rack support shelves and front panels.
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Table 6-5. Power Cable and Plug Part Numbers

Cahie Cable Cable
Plug Type’ HP Par Plug Description? Length For Use in Country
: Calor
Number? {(inches) -
250V 8120-1351 | Straight BS1363A S0 Mint Gray | United Kingdom,
8120-1703 | 80° 80 Mint Gray | Cyprus, Nigeria,
[g Zimbabwe, Singapore
5 &
250V 8120-1368 | Straight ZNSS188/A8C112 79 Gray Australia,
I 8120-0696 | 90° 87 Gray New Zealand
250V 8120-1689 | Straight CEET-ViI 79 - Mint Gray | Eastand West Europe,
o] 8120-1892 | 90° 79 Mint Gray | Saudi Arabia, Egypt,
Py Republic of So. Africa,
OO India {unpoiarized in
X _ L many nations)
125V 8120-1348 | Straight NEMAS-15P° 80 Black United States,
8120-13%8 | 90° 80 Black Canada, Japan
@ 8120-1754 | Straight NEMA5-15P 36 Black (100V or 200V),
8120-1378 | Straight NEMAS-15P 80 Jade Gray | Mexico, Phiiippines,.
I 8120-1521 | 90r 80 Jade Gray | Taiwan
8120-1676 | Straight NEMAB-15P 36 Jade Gray
250V 8120-2104 | Siraight SEV1011.1958 79 Gray Switzertand
: 24507, Type 12
®
L O On
250V 8120-0688 | Straight NEMAB-15P United States, Canada
220v 8120-1957 | Straight DHCK 107 79 Gray Denmark
= 8120.2956 | 90° 79 Gray
£
WIS
-] i
250V B120-1860 | Straight CEE22-VI

(System Cabinat Use)

1. E = Earth Ground; L. = Line; N = Neutral
2. Partnumber shown for piug is industry identifier for plug only, Number shown for cable is HP Part Number for complete cabie including piug.

HP 851068

HP 85105A
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Use this fast, efficient, economical methed to keep your Hewlett-Packard instrument in

service.

Locate defective assem-
bly using troubleshoot-
ing procedures and
service shests in this
manual.

Is a replacement assem-
bly on hand?

YES

KO

Order rebuilt exchange
assembly from HP, Refer
o the replaceabie parts
section for part numbers.

Swap replacement
assemnbly and defective
assembply.

Return defective assem-

bly to HP

“HP pays postage on boxes maifed in U.SA.

Install the replacement
assembly, Keep the
defective assembly for
return 1o HP,

Order rebuilt-exchange
assembly from HP. Refer
to the replaceabie parts
section for part numbers.

Open box carefully - it will be used to

Put rebuiit-exchange
assembiy in spares
stock,

Return defactive assem-
bly to HP.

Rebuilt-exchange assemblies are
shipped individually in boxes like
this, in addition'to the circuit assem-
biy, the hox contains:
Exchange assembly failure report
Return address label

return defective assembly to HP.
Complete failure repart. Place it and
defective assembly in box. Be sure
to remove enclosed return acddress
label.

Seal box with tape. Inside U.S.A.%,
stick preprinted refum address label
over label already on box, and return
box o HP. Outside U.SA., do not
use address iabel; instead address
box to the nearest HP office.
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Ref HE Part s Mifr )
. Q Description bAfr Part Number
Degig Number ty L Code
Al 08513.60005 1 FRONT PANEL INTERFACE BOARD ASSEMBLY 28480 ORS13-60005
AZ 08512-50004 1 IF MULTIPLEXER BOARD ASSEMBLY 28480 08515-60004
A2 08513-50004 1 IF MULTIPLEXER BOARD ASSEMBLY (R-E) 28480 0B513-69004
AZ 85105-60016 1 VTO SUMMING AMPLIFIER BOARD ASSEMBLY 28480 85105-60016
A3 8510569016 1 VIO SUMMING AMPLIFIER BOARD ASSEMBLY (R-E} 28480 85105-68016
Ad B5105-60014 1 HP-(B BOARD ASSEMBLY 28485 8510550 4
AS 8510560002 1 ATTERUATOR/SWITCH DRIVER BOARD ASSEMBLY 28480 85105-80003
AG 8510560006 1 SECONDARY REGULATON BOARD ASSEMEBLY ¢ Vac 28480 85105-60006
AT-10 NOT ASSIGNED
Al 8510560011 1 IF AMPLIFIER ASSEMBLY 28480 85105-60011
Atl B5105-63011 1 IF AMPLIFIER ASSEMBLY (R-E} 28480 B85105-68011
A12-14 NOT ASSIGNED
AtS 85105-60002 1 PRIMARY AEGULATOR BOARD ASSEMBLY +5, +8 =15 vde 28480 B85105-60002
ATS 85105-69002 PRIMARY REGULATOR BOARDASSEMBLY +5. +8. =15 vdo {R-E} 28480 25105-65002
A1G.ATT 85105-60008 LG LEVELING AMPLIFIER ASSEMBLY, PORT t AND 2 28480 85105-60008
A1G-ATT B5105-69008 1 L0 LEVELING AMPLIFIER ASSEMBLY, PORT 1 AND 2 (R-E) 28480 85105-69008
A1l BS105-60009 1 RF { EVELING AMPLIFIER ASSEMBLY 28480 B5105-60003
A8 65105-69009 1 RF LEVELING AMPLIFIER ASSEMBLY {R-E)} 28480 B85108-68008
A1 B5105-60012 1 PiN SWITCH 28480 8510560012
AZ0 08513-60008 1 HP-IE INTERFACE BOARD ASSEMBLY 28480 08513-60006
AZ1.23 NOT ASSHANED
AZd 85105-60013 1 COAXIAL RFE SWITCH 28480 8510580013
A25 0955-0264 1 POWER DIVIDER 2.8 GHZ 28480 02550264
B3 08513-20031 ] FAN-TBAX 34-CFM 115V 50/B0 HZ 1. 5XVDIEL 28480 08513-20031
™ S181-0161 1 POWER TRANSFORMER 28480 51810161
T2 8181-0178 -1 POWER TRANSFORMER 28480 S181-0178
Figure 6-23. Major Assemblies
HP 851068 HP 85105A 6-35



w51 W30

wWHe

g

o ' LALH [

[ ® ® # \IJ @ M
g 22

& |

LI s e

= W52
Rk 7/ _
WhH3 /
g R=3 <
H g i L_.J
. W5
: @ ! /
ReY ’
2] \
3 ﬁ ) @)
I} Ly
H
[
gd—“ T
a e
tga| o '
. ia g @
=
o
fo!
o) @
a]
@D ©
]
o
o o] 5
ol T‘ I wug
[»; || demmir
18] =4
= (o
c - 1 i ]
D o
( p fr i AN
U 1 / E FaT - 1. E a o h -
w57 W35 WhE8 W58
Ref HP Part Mir
- G Bescription Mt Part Number
Desig | Number | O P Code
Wwdg 85105-20032 1 SEMI-RIGID RF CABLE A19J1 TO At8 COUPLER 28480 85105-20032
W49 85105-20033 1 SEMI-RIGID RF CABLE AZ5 TO REAA PNL LO INPUT 28480 85105-20033
W50 85105.20034 1 SEMI-RIGID BF CABLE A24 TO REAR PNL AF INPUT 28480 B5105-20034
W51 B5105-20035 1 SEMI-RIGID RF CABLE A24 TO REAR PNL AF QUTPUT 28480 B5105-20035
W52 B5105-20036 1 SEMLRIGID #F CABLE A24 T A1B MOD AMP 28480 85105-20036
W53 85105-20037 1 SEMIWRIGID RF CABLE A25 TO A16 MOD AMP 28480 85105-20037
W5s 85165-20038 1 SEMLRIGID RF CABLE A25 TO A17 MOD AMP 28480 85105-20038
W55 85105-20039 1 SEMI-RIGID RF CABLE A6 COUPLER TO FRONT PHL J2 28480 85105-20039
W56 8510520040 1 SEMI-RIGID RF CABLE A17 COUPLER TO FRONT PNL 44 28480 85105-20040
W57 B5108-20041 1 SEMI-FIGID RF CABLE A19 TO FRONT PNL J1 28480 85105-20041
W55 85105-20042 1 SEMI-RIGIS RF CABLE A18 TO FRONT PNL J3 28480 85105-20042
Figure 6-24. Semi-rigid RF Cables
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Ref HP Part . Mir
. Mir Part Number
Desig Number Qty Description Cods a

w1 25105-60111 1 FLEXIBLE RF CABLE A2J1 TO A11at 28480 8510560111
w2 8510550111 1 FLEXIBLE RF CABLE A2J4 TO AT1DS 28480 85105-60111
w3 4510560111 1 FLEXIBLE RF CABLE A2J7 TO At1a2 28480 B85105.60111
We 45105-60111% t FLEXIBLE RF CABLE ARJ10TO A1b2 28480 B5105-60111
w5 0B13-60125 h] FLEXIBLE RF CABLE AZJ2 TO J11A1 28480 £8513-60125
W6 08513-80128 1 FLEXIBLE KF CABLE A28 TO J114¢ 28480 08513-60128
W7 0BS13-60127 1 FLEXIBLE RF CABLE AZIS TO J11A2 28480 H8513-60127
w3 08513-50128 1 FLEXIBLE &F CABLE A2311 TQ J11A3 28480 0851360128
W9 0B513-60126 1 FLEXIBLE RF CABLE AZI3 TC J10A1 28480 08513-60129
wig 08513-60130 1 FLEXIBLE RF CABLE AZJS TO J10A4 28480 08513-60130
w11 08513-60131 FLEXIBLE RE CABLE AZI6 TO J10AZ 28480 08513-60131
w12 0851360132 FLEXIBLE RF CABLE AZI2 TO J10A3 28480 08513-60132
W13 NOT ASSIGNED

W14 B88513-60134 1 FLEXIBI.E RF CABLE A3J2 TO J11A7 28488 J8513-60134
Wi1s 38513-60135 1 FLEXIBLE RF CABLE A3J3 TO J10AT7 28485 0851360135
W18 38513-60136 1 FLEXIBLE RF CABLE A3JS5 TO J11AS 28480 JBS13-60136
W17 OB513-60137 1 FLEXIBLE RF CABLE A3J6 TO J10AS 28480 08513-60137
W18 $8513-60138 1 FLEXIBLE RF CABLE A3JT TO J11AG 28480 08513-60138
W13 08513-50139 1 FLEXIBLE AF CABLE ALJB TO J10AG 28480 08513-60139
w20 NOT ASSIGNED

w21 85105-60101 1 FLEXIBLE BF CABLE A5.3 TO A19B2 28480 B5105-60101
w22 851056102 1 FLEXIBLE RF CABLE ARSI TO A18 28480 B5105-80102
w23 85105-60103 1 FLEXIBLE RF CABLE A18J4 TO A1981 28485 85105-60103
W24 8510568104 1 FLEXIBLE RF CABLE A18 TO J5A4 28483 8515560104
w25 45305681056 1 FLEXIBLE RF CABLE A18 TC J6A4 284845 85105-60105
W2E 8510560408 1 FLEX!BLE RF CABLE A11a1 TO J5A2 28480 85105-60106
w27 B5105-50107 1 FLEXIBLE BF CABLE A11b1 TC JSAS 28480 8510560107
w23 25105-50108 1 FLEXIBLE RF CABLE A11a2 TO J6AZ 28480 85105-60108
wae 85105-60109 1 FLEXIBLE RF CABLE A11hZ TO JBAS 28480 8510580109
W30 B5105-60121 1 RIBBON CABLE A15TO A8 28480 85105-60121
W31 85105-60110 1 FLEXIBLE RF CABLE A1B TO REAR PNL ALC 28480 8510560110
W4 08513-60013 1 RIBBON CABLE A1 TO A0 2B480 0BS13-60013
wa1 08513-60036 1 RIBBON CABLE A4 TO AZD 28480 0B513-B0036
W74 85105-60153 1 FLEXIBLE RF CABLE AZJt TO REAR PANEL TEST SET MODE SWITCH 28480 85105-51033
W75 85105-61034 T FLEXIBLE RF CABLE A3J4 TO REAR PANEL TEST SET MODE SWITCH 28480 . 8510551034

Fiqure 6-25. Flexible RF and Ribbon Cables (2 of 2}
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Ref HP Part o Mifr
. Gty Description bAfr Part Number
Pesig Mumber P Code
W42 BE105-68117 1 CABLE ASSEMBLY A36 ALC TO BIAS BOARD 28480 85105-60117
Wil B85105-80117 1 CABLE ASSEMBLY AT7 ALC TO BIAS BOARD 28480 a5105-80117
W37 85105-80114 ] CABLE ASSEMBLY AT0J3 TD FRONT PNL J5 & JB, ATB & AEAR PNL BV GHY 28430 2510560114
W38 8510580115 1 CABLE ASSEMBLY A8 TO A18 AND AT 2R4B0 85105-50115
W3s B85105-60116 1 CABLE ASSEMBLY ASTD A16 AND A1 28480 8510580116
Wad B5105-80118 1- CABLE ASSEMSBLY A18 ALC BOARD TO AT? ALC BOARD 28480 8510560118
Wab Q8513-50014 1 CABLE ASSEMBLY J10 AND J11 T J7 MOTHERBOARD 28480 08513-60014
W58 BE102-60228 H CABLE ASSEMBLY UNE SWITCH 28480 B85102-60226
Weo 85105-6011% 1 CABLE ASSEMBLY A18 ALC TO BEAS BOARD 28480 $5105-60118
wél 8510580120 1 CABLE ASSEMBLY J3 MOTHER BOARD T0O AZ4 28480 8510560120
wWez2 NOT ASSIGRED
Figure 6-26. Wire Harnesses
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Ref BP Part Mifr
. G Description Mfr Part Number
Desig Mumber ty P Code

1 85105-D0001 1 FRONT PANEL DRESS 28480 85105-00001
2 25105-00002 1 SUB PANEL 28280 85105-00002
a 1990-0858 1 LED-LAMP 25 MA MAX 28430 1990-0858

1450-0615 1 RETAINER LED - 28480 1450-0615

0834040002 1 LED MOUNT 28480 DB3G-20002
4 1510-0038 1 BINDING POST ASSEMBLY 28480 1510-0038

2180-0067 1 LOCK WASHER .25 IN 28480 2190-0067

2950-0008 1 HEX NUT DOUSLE CHAM 1/2-32 28480 2850-0006
5 5021.8747 1 FRONT BEZEL 28480 5021-8747
Jte4 5061-5316 1 3.5 MM CONNECTOR ASSEMBLY 28480 5061-5316

2190-0104 1 LOCK WASHER 28480 2190-0104

2050-0132 1 HEX NUT 28480 2950-0132
58 1281-2197 t 24 PIN CONNECTOR FEMALE 28480 12512187
W58 SEE FIGURE 6-26

Figure 6-27. Front Panel Miscellaneous Parts
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SEE F!GURE 29 SEE FIGURE 29 SEE F‘IGURﬁ 29 SEE FIGURE 29
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Ref HF Pat Rt
., o) Bescription HMifr Part Number
Desig Number ty P Code
t 25100270 1 MACHINE SCREW 8-32 325 1N 28480 2510-027%
3050-0138 1 FLAT WASHER MTLC NO.B 28480 3050-0139
21900017 1 LOCK WASHER NO.TD 28480 21800017
2950-05001 1 AEX MUT DBL-CHAM 3/8-32 28480 2850-0001
(R380-0010 1 ROUND SPACER .825-IN4.G 28480 03350010
2 85105-00003 3 REAR PANEL 28480 8510500003
3 3160-0309 -3 FINGER GLIARD ’ 28480 31600309
4 DaG0-3007 1 GROMMET-BND 2B480 (4060002
0590-0926 1 THREADED INSERT STANDOFF 28480 0580-0926
23600123 1 MACHINE SCREW 6-32 28480 2350-0123
2420-0001 1 HEX BUT 3-32 28480 2420-0001
3050-0227 1 FLAT WASHER NO.6 28480 3050-0227
5 12581-7812 1 CORNECTOR JACKSCHREW 28480 1251-7812
$590-0683 3 HEX HUT 4740 28480 0550-0863
] C380-0543 1 STANDOFF HEX 2BAB0 0380-0843
7 50C1.3507 1 LINE MODULE RETAINER CLIPS 2BARD 5001.3807
re] 08513-20016 1 GOLD NOSE CONNECTOR 2B480 08513-20016
5061-5394 1 PIN AND DEAD ASSEMBLY ’ 28480 506815394
08543-20017 1 BULKHEAD CONNECTOR 28480 08513-20017
2190-0104 1 LOCK WASHER 716 26480 23190-0104
28506132 1 HEX NUT 7/18 28480 2050-0132
1314 1250-0083 1 BNC CONNECTOR FEMALE 50 Ok 28480 1250-0083
21800016 H LOCK WASHER 3/8 IN 28480 21800016
295000071 1 HEX NUT 3/8 28480 2950-0001
FL1 9135-0217 1 LINE MODULE-FILTERED 28480 1350217

Figure 6-28. Rear Panel Miscellaneous Parts

6-42 HP 851054 HP 851068



LOCK BULKHEAD PIN AND BEAD GOLD NOSE
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INSTRUMENT
PANEL
REAR-RF INPUT CONNECTOR
LOCK FLAT FLAT FLAT FLAT
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53 21 12 13 12 93 12 10
-
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\ \ / TRANSFORMER
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o= 1
TRANST ORMER 2 INSTRUMENT
% = L1 PANEL L
HARDWARE STACK-UP — TRANSFORMER
@ METAL SLFEVE
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HARDWARE STACK-UP REAR PANEL CABLE CONNECTORS
Figure 6-29. Detailed Views
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PORT 1 PORT 2
Ref KP Part " Mifr
Desig Mumber (ty Description Code Bir Part Mumber
ABF1 2110-0003 1 FUSE 4A 250V 28480 2110-0003
AtSF1 2110-0003 1 FUSE 4A 250v 268480 2110-0003
A15E2 2110-0003 1 FUSE 4A 250V 28480 21160003
AT5F3 2110-0043 1 FUSE 2A 250V 28480 2100043
A15FR 2110-0001 1 FUSE 14 250V 28480 2119-0001
FLIEY 2110-0085 1 FUSE 44 250V MAIN LINE 28480 2110-0055
Figure 6-30. Fuse Locations and Values
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Ref HP Part .. Mir
. Q Description Mir Part Number

Desig Mumbar R 8 Code '

WD 85105.-60129 1 SEMLRIGID AF CABLE A19 PORT 2 TC KEAR PNL J3 28480 85105-50129

W7 BS105-60130 1 SEMI-RIGID RF CABLE A1% PORT 1 TO REAR PNL J1 28480 85105-80130

W72 B5105-60131 1 SEMI-RIGID RF CABLE ATY TO REAR PNL J4 28480 B5105-80131

W73 BE105-60132 1 SEMI-RIGID RF CABLE 418 TO REAR PNL J2 28480 85105-60132

Figure 6-31. Cables Unigue to Option 004
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Bef HP Part - Mt
. Oty Description kitr Part Number
Desig Number P GCode
WE3 8510560122 1 CABLE ASSEMBLY A10J3 TO REAR PNL J5 & J&. A18 & AEAR PNL 5V GHZ 28480 B5105-60122
Wad 85105-60123 3 FLEXIBLE RF CABLE A18 ALC TD REAR PHNL J5 28480 85105-50123
W85 85105-50124 1 FLEXIBLE RF CABLE AT8 ALCTO BREAR PNL 6 28480 B5105-60124
WEE 85105-5012% H FLEXIBLE RF CABLE A11a1 TO REAR PNL J5 28420 BS105-60125
we7T 85105-60126 1 FLEXIBLE RF CABLE A11a2 TQ REAR PNL JB 28480 85105-50125
WEE 85105-60127 1 FLEXHBLE RF CABLE A1151 TO REAR PNL J5 28480 B5105-80127
WES B5105-60128 1 FLEXIBLE RF CABLE A1152 TO REAR PNL JB 28480 85105-60128
Figure 6-32. Cables Unigue to Option 004
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Ref HP Part . Mfr
. es M P
Desig Number | O Description Code art Number
1 85105-00010 1 FRONT DRESS PANEL 28480 85105-00010
2 85105-00013 5 REAR PANEL. 28480 85105-00011
Figure 6-33. Miscellaneous Parts Unigue to Option 004
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Rof HEF Part . bfr
. Oea ] iir Pa mber
Dasig Number Gty senptio Code Ft Mu

1 8120-1348 1 POWER CORD 4.5.A, 2B4B0 81201348
2 8120.3445 1 HPWB CABLE 28480 BT2(.3445
3 08510-50108 1 TEST SET INTERFACE CABLE 28480 OBS510-80106
4 B8125-1840 -4 8NC CABLES 2B4BG B120-1840
5 B5100-50002 2 FLEX SOURCE CABLE 30 IN, 26480 85100-50002
& 12501884 2 ADAPTER MALE N TO MALE SiA 28480 1250-1884
7 50824071 1 RACK MOUNT XIT 28480 - 5062-4071
8 B5105-60015 2 FRONT PANEL ADAFTER 28480 B5105-60015
] B5106-10004 1 SYSTEM CONFIGURATION TAPE HP 85108 28480 8510610004
10 85106-10005 1 SYSTEM CONFIGURATION DISK MP 85105 28480 8510610005
11 08510-10033 1 SPECIFICATION AND PERFORMARCE VERIFICATION SOETWARE PROGRAM .

AND DATA DISK 75480 08510-10033
¥4 B120-4398 1 FLEXIBLE SOURCE CABLE 18" 28480 B120-4396

Figure 6-34. Accessories
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(2 PLACES)
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{4 PLACES)
Ref HP Part .. ii13
. [» Description Bifr Part Mumbor
Desig MNumber ty e Code

1 5062.1735 k] TOP COVER 28480 5062-3735

2 08513-50047 1 SIDE COVER PERF 28480 0B513-00041
a 5021-8403 H FRONT FRAME 28480 S021-8403

4 5040-7201 H FRONT FOOT 28480 5040-72

5 5062-3747 ¥ BOTTOM COVER 28480 5062.3747

& 5062-3799 H HANDLE ASSEMBLY 28430 5062-3799

7 5020-896 1 TRIM FRONT HANDLE 26480 5020-8856

8 5040-7221 1 REAR FOOT 28480 5040-722%

] 5062-3757 1 SIDE COVER 28480 50862-3757
10 5021-5837 1 18" CORNER STRUT 2B480 5021.5837
11 5021-5804 1 REAR FRAME 28480 5021-5804
12 5040-7202 1 TRIM STRIP | 28480 5040-7202

Figure 6-35. Cabinet Parts
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This Appendix contains information on HP-IB addresses, hardware states and instrument states for
microwave and millimeter-wave HP 8510 systems.

HP 851068 Millimeter Wave Systern HP-IB Addresses

HP 8510 millimeter-wave microwave
System Bus {waveguide) {coaxial)
Address of 8510 16 16
System bus 17 17
Source #1 (RF) 19 18
Source #2 (LO) 18 3
Test Set 21 20
Flotter 5 5
Primar 1 1
Dise ﬁ c G
Pass-thru 31 31
RF switch 31 31
HP 851068 Millimeter-Wave Systern Important Hardware States

System Parameter miﬁ:v?;;}g:: ® ﬁif’;:::;;e
System Phaselock None or Ext. (1) int.
Mult, Source On Oft
Levsfing Source #1 Ext. int.
Leveling Source #2 int. N/A

Note: 1. Systern Phaselock must be Ext. for HP 83508 source.

HP 85106B
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HP 851068 millimeter-wave System Important Instrument States’

millimeter-wave
{waveguide) ;
Systam Paramaier m:crcv«:ave unit
G 1] Y W {coaxiai)
{(WR-22} {WR-~19} (WR-15) (WR-10)
Power Source #12 —20 20 - 25 -30 10 dBm
Power Source #2 +3 +3 +3 +3 NfA dBm
Sweep Mode any except RAMPS any —
Z, 1 50 Ohm
Belay : waveguide coaxial —
Waveguids Cutoff 26.338 - 31.388 38.873 58.024 N/A GHz

1. Instrument states may be changed if the [PRESET] key on the HP 8510 is pressed.

2. Optimum power lavel for source #1 may vary from system to system. Adjust the power level to the maximum
level without an "IF Overioad” error. (Refer to “RF Sighal Powsr Control” in Chapter 2.)

3. RAMP mode can be used if the L.O source is a HP 83508, but RAMP mode has no specifications,

HP 851068 millimeter-wave System Multiple Source Operating Frequencies

Waveguide | Start Freqg. | Stop Freq. Source #1 Source #2
Band {GHz) {Ghiz} Muit. Otfset Frag, REuit, Offset Freq.
R _ 26.5 40.0 1/2 0.000000000 1/8 0.020000000
Q ’ 33.0 50.0 1/3 " 1/10 t
U 40.0 60.0 173 ' 1710 '
Y 50.0 75.0 1/4 - 1714
W 75.0 110.0 1/6 . 1/16 -

Motes: 1. The Receiver Multiplier is set to 1 and Recsiver Offset Frequency is set to 0.020000000 Gz for all
bands.
2. The exact start and stop frequencies set by the source may be slightly different depending on the
sourca modei.
* R-band can only be used with the HP 83554A Source Module and R11643A Tast Set Kit,
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UPGRADE PATHS
From HP 85106A V-Band (HP 85100V) or W-Band (HP 85100W): If you want to use the HP 11643A
Waveguide Test Set instead of the HP 85104A Test Set Module, the following must be changed:
1. The switch on the rear panel of the HP 85105 must be setto R/T (reflectionfiransmission).
2. The source 1 equation in the multiple source definitions must be changed to:
V-band Source 1:  1/5 * (Freq -+ 0.000000 GHz)
W-band Source 1: 1/5 * (Freq + 000000000 GHz)

-See "Multiple Source” in Section 2 for examples of HP 851068 definitions.
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