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CUSTOMER LLABEL LOCATIONS

To aid in the servicing of your instrument, put customer labels
{asset and calibration} only on the front panels of the modules.
See Figure 1,

The instrument js serviced by replacing the faulty module core
without replacing the front panel/frame of the module. Thus,
puiting customer labels on the front panel ensures that the
labels will stay with the instrument. Refer to the Module
Replacement and System Replaceable Parts sections of the
Preparation: For Use chapter.

Do not put labels behind the front door assembly, since they
may be damaged when the front door iz closed.

CUSTOMER LABELS

Figure 1. Customer Label Locations




SAFETY SYMBOLS

The following safety symbals are used throughowt this manual and in the instrument, Familiarize
yourself with each of the symbols and irs meaning before operating this instrument. .

Insiruction manual symbol, The instrument will be marked with this symbol
when it 15 necessary for the user to refer to the instruction manual in order o
protect the instrument against damiage. Locarion of perrinent information
within the manual is indicated by vse of this symbol in the table of contents.

Indicates dangerous voltages are present. Be extremely careful,

The CAUTIOM sign denotes a hagard. it calls attention to a procedurs which, if
not correctly performed or adhered to, could result in damage (o or desiriction
of the instrument. Do net proceed beyond a CAUTION sign uanl the indicated
conditions are fully undersiood and met,

The WARNING sign denotes a hazard. It calls attention to a procedurs which,
if not correctly performed or adhered 1o, could result in injury or loss of life,
Do not proceed beyond a WARNING sign uniil the indicated conditions are
fully understood and met.

GENERAL SAFETY CONSIDERATIONS

BEFORE THIS INSTRUMENT |5 SWITCHED OMN, make sure it has been
properly grounded through the protective conductor of the ac power cable
1o a socket outlet provided with protective aarth contact. Any Intermuption of
the protective (grounding) conductor, inside or outside the instrurent, or
disconnection of the protective earth tarminal can result in parsonal injury.

Thare ara voltages at many points in the instrument which can, if contacted,
cause parsonal injury, Be extremely careful. Any adjustments or service pro-
codures that require operation of the instrument with protective covers
removed should ba performed only by tralned service personnel.

BEFORE THIS INSTRUMENT IS5 SWITCHED ON, make sure lts primary
power circuitry has been adapted to the voltage of the ac power source.
Failura o st the ac power input to the comect voltage could cause damage
to the Instrumant when the ac power cable Iz plugged in.




DESTROYING DIAGNOSTICS

The HP 71100 and 71200 Modular Spectrum Analyzers are
shipped with a troubleshooting program, named System
Inagnostics, in RAM.

The USR (USER) screen soft key SIG TRK ON OFF has been’
relabeled DIAGNOSTICS. Pressing the DIAGNOSTICS soft
key runs the program. The DISPOSE ALL command, any
functionr that writes to RAM, or the PRESET USR KY soft
key can destroy Systerm Diagnostics or the DIAGNOSTICS soft
key label.

To restore System Diagnostics refer to the Troubleshooting
Tools section of the Systern Troubleshooting Chapter.




INTRODUCTION

MODULAR SPECTRUM ANALYZER DESCRIPTION

The HP 71000 Modular Spectrum Analyzers are a family of
automatic spectrum analyzers which are part of the HP 70000
Measurement System. To meet your specific measurement
needs, you can select one of the standard systems, have a
custorn gystem configured by the factory, or you can select
mdividual modules and configure your own systemn, The
standard HP 71000 Modular Spectrum Analyzers are available
in three frequency ranges—RF, Microwaveand Millimeter.

SAFETY

Before operating this instrument, you should familiarize
yourself with the safety markings on the instrument and the
safety instructions in the manualz.  The instrument is
manufactured and tested to international safety standards.
However, to ensure the safe operation of the instrument and
your personal safety, the cautions and warnings in the
manuals must be followed. Refer to the summary of safety
information located near the front of this manual.

SUPPORT OPTIONS

W30 Two Years Additional Return—to-HP Service

This iz an additional two years "Return to HP" service support,
where available. Option W30 cost is listed for each module.
W30 cost is for years two and three after the products one

year of warranty, The System Option W30 price 15 the sum of
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the separate modules option costs. This option is ordered at the
point of sale by the customer.

On-Site Service

On-site gervice for HP 71000 systems is available in many
areas. Contact your HP sales representative for information on
avallability and terms.




DOCUMENTATION DESCRIPTION

The following manuals are provided with the HP 71000A
Modular Spectrum Analyzers.

SYSTEM SUPPORT MANUAL

This is the service manual for the Modular Spectrum
Analyzers. It provides installation procedures, specifications,
troubleshooting information, and user documentation for the
System Verification software.

OPERATING MANUAL

This manual is divided into three parts:

Manual Operation (Part I) tells how to use the instrument
manually.

Remote Operation (Part HN) explains how to program and
operate the instruments remotely.

Display Operation (Part HI) describes features of the graphic
display. It tells how to configure the display screen, obtain
hardcopy outputs, examine the addresses of modules on the
HP-MSIRB, and receive error reports.

REMOTE LANGUAGE REFERENCE

This reference lists the Modular Spectrum Analyzer remote
commands, Fach command is described; each description
contains a syntax flow chart and a definition of the command
parameters including their range.
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At the back of the reference is a keyword Summary, which
lists the commands by function.
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PREPARATION FOR USE

INTRODUCTION

The first section of this chapter contains the information
needed to begin operation of the HP 71000 Modular Spectrum
Analyzer. The next section gives instruction on the removal,
replacement, exchange, and shipment of 2 module. The next
section gives a “short course" in HP-MSIB address selection.
The final section is a listing of the system replaceable parts,
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INITIAL SET UP

UNPACKING AND INSTALLING

Inspect the shipping container for damage. If the container or
cushioning material is damaged, check the contents of the
shipment both mechanically and electrically. See the
Operating Manual for operating information. Also see the
System Verification and System Troubleshooting sections in
this manual,

If the instrument is damaged or defective, contact your
nearest Hewlett-Packard office. Hewlett-Packard will
arrange for repair or replacement of the damaged or defective
equipment without waiting for a claim settlement. Keep the
shipping materials for carrier’s inspection.

It is also recommended that you keep the packaging materials
for future shipment or storage of the instrument.

OFPERATING REQUIREMENTS

Physical Requirements

Temperature, humidity, and power requirements, along with
instrument weights and dimensions, are listed in the
Specifications Table (System Verification), under the
GENERAL heading.
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Line Voltage Selection

WARNING

BEFORE TURNING THIS INSTRUMENT ON (1),
make sure it is grounded through the protective
conductor of the AC power cable to a socket outlet
provided with protective earth contact, Any
interruption of the protective (grounding)
conductor inside ot outside the instrument, or
disconnection of the protective earth terminal, can
result in personal injury.

WARNING

BEFORE TURNING THIS INSTRUMENT ON,
make sure it is set to the voltage of the AC power
source, Failure to set the AC power input to the
correct voltage could cause damage to the
instrument when the AC power cable is plugged
in.

To select 2 line voltage, set the LINE VOLTAGE SELECTOR
on the bottom of the instrument. See Figure 1.

Fuse Replacement

The line fuse for this instrument is located inside the power
cord receptacle housing on the back of the instrument. Also
included in this housing is a2 spare fuse. The fuses are 6.3A,
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LINE VOLTAGE SELECTOR

115V 330\!

Figure 1, Line Voltage Selection

HP Part Number 2110-0703. Figure 2 illustrates removal and
replacement.

Fower Cables

INSTAUMENT BACK INSERT SCREWDRIVER,
LOWMER RIBHT PRY OPEN

Figure 2. Line Fuse Removal and Replacement
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In accordance with international safety standards, this
instrument is equipped with a three-wire AC power cable.
When connected to an appropriate AC power receptacle, this
cable grounds the instrument cabinet. The type of power cable
shipped with the instrument depends on the country of
destination. If additional or different cables are needed, refer
to Table 1,

.b
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Table 1. Power cables

Cabla Piug !‘gabluh
HP Part ngt
Number Dascription cm {inches)

Cable For Usa
Color In Country

8120-1351 Straight*BS1363A 229 (90) Mint Gray Great Britain,
8120-1703 | %0 229 (90) Mint Gray Cyprus, Nigeria,
Rhodesia,
Singapore,

So. Africa, India

B120-1369 | Straight*NZS5198/ASC112 | 201 (79 Australia,
BI120-0695 | 907 22187 New Zealand

8120-168%9 | Straight*CEE7-Y11 Mint Gray East and West
8120-1692 | SO° Mint Gray Europe, Saudi
Arabia, United
Arab Republic
(unpolarized in
many nations)

8120-1348 | Straight*NEMAS-15P 203 (80} Black United States
8120-1398 | 90° 203 (80} Black Canada,
8120-1754 Straight"NEMAS-15P 91 (36} Black Japan (100 or
200v),
8120-t378 | Straight"NEMAS-15P 203 (BD) Jade Gray Mexico,
g120-1521 | 203 (B0 Jade Gray Phillipines,
8120-1676 | Straight*NEMAS-15P 91 (36) Jade Gray Taiwan

81202104 | Swraight*SEVIGE] 20t (79) Gray Switzerland
195924507
Type 12

Stralgh1*NEMAS-15P

8120-1860 | Straight*CEEE22-VI

*  Parc number shown for phig is industry identifier for plug enly. Number shown for cable is HP Part
Number for complete cable, including plug.
*® E = Earth Ground; 1. = Line; N = Neutral.

Mating Connectors

Mating connectors for the HP 71000 Modular Spectrum
Analyzer are listed in Service Accessories, Table 2 (front of the
book).
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Rear Fan Filter

An optional Rear Fan Filter is available for the mainframe.
Figure 3 iilugtrates its installation.

Display Screen Cleaning

To avold damaging the coatings on the display CRTs, uge a
Thin Film Cleaner (TFC), such as Hewleit-Packard Display
Cleaner (HP Part Number 8500-2163) This should be used
with an abrasion—free cleaning tissue or soft cloth.

CAUTION

Paper towels, both hand and laboratory, should not
be used to clean the screen, as they may scratch
the coating.

HF 70001-40017

Figure 3. Rear Fan Filter
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FIRMWARE REVISION DATE

Display Firmware

The firmware (ROM) revision of the Displays (see Figure 4)
can be obtained two ways:

1. When the instrument is first started, the version and date
appears on the screen for several seconds.

. When the instrument ig operating, the firmware version
can be obtained by following these procedures:

a. Press the display hard key (DSP on the HP 702054,
DISPLAY on the HP 70206A)

b. When the Display screen appears press the DISPLAY
TESTS soft key.

¢. When the Display Test screen appears, press the
DISPLAY ID soft key.
LO Firmware

The firmware (ROM) version of the Local Oscillator can be
obtained as follows:

1. Press the menu hard key (MNU on the HP 70205A, MENU
on the HP 70206A)

. When the menu screen appears, press the CONFIG soft
key.

. When the next menu screen appears, press the ROM
VERSION soft key. The ROM version now appears in the
upper right of the screen.
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Figure 4. Firmware (ROM) Version

INSTALLING

When replacing parts in this instrument, be sure
to use identical hardware. This instrument
contains both Metric and English threads.
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Bench Operation

This instrument has plastic feet and fold-away tilt stands for
convenience in bench operation. The plastic feet are shaped to
make full width cabinets self-aligning when stacked. The
instrument is shipped with front handles attached for ease of
mMoving.

Front Handle Removal /Replacement

To install instrument rack mounting options, the front handles
need to be removed. See Figure 5 for instructions. When
installing an option refer the illustrations for the proper size
SCTEW.

Rack Mounting

Instrument Options 908 and 913 contain the necessary
hardware to mount the instrument in a rack with 482.6 mm
(19 inches) spacing. Option 908 is for rack mounting without
handles {see Figure 5) and Option 913 is for rack mounting
with the handles provided on the instrument (Figure 5. In
addition to the rack mount flanges, additional support is
required at the rear or sides of the instrument. Be sure to use
the correct size screw (as indicated in the illustration) when
attaching handles or brackets to the instrument.

Rack Mounting with Slides

Instrument Option 915 contains the necessary hardware to
mount the instrument with slides in a rack with 482.6 mm
{19 inch) spacing. The kit also contains adapters for mounting
in other racks. The slides provide extra support at the gides of
the instrument, and makes the instrument easily accessible.
See the following steps and Figure 6 to install the Rack Mount
Slides,
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REMOVING HANDLES

LEFT SIDE OF
INSTRUMENT

FAONT OF
INSTRUMENT

OPTION 808
RACKMOUNT FLANGES
WITHOUT HANDLES

LEFT SIDE OF
Ramave Ttim Strip and INSTRUMENT
;I:t;H:g: Machine Screw PAN HEAD rNqur%LgENT
Machine Screw b
4 places path side M4 % 10L

4 plsces each side

w

RACK FLANGE
50610078
ang aach side

OPTION 913
RACK MOUNT WITH HANDLES

LEFT 8iDE OF

INSTRUMENT
FRONT OF
INSTRUMENT

PAN HEAD
Meching Scraw
M3 x 16L

4 plages each side

SUPPLIED WITH
INSTRUMENT

RACK FLANGE
HP 5061-0084
one each side

Figure 5. Front Handle Removal and Rack Mounting
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To gain access to the slide mount holes, remove the strap
handles from both sides of the instrument. Next remove
the front handles.

Attach one slide inner-member bracket to each side of the
instrument using two {(Metric) M5x12L screws per side
(included in kit). Attach the brackets to the inner members
of the slide with the screws supplied in the kit.

Insert two Unistrut Nuts into each of the four vertical
columns of the enclosure and attach the slide outer
members with four pan head screws per side (supplied in
the kit). Install the instrument by aligning the inner
members (atiached to the instrument) with the outer
members {attached to enclosure), If there is any binding,
adjust the slides by supporting the instrument and
looseming the screws to the Unistrut Nuts at each side of
the enclosure. Adjust the slides slightly until they operate
freely.

Connecting Instrument Cabinets

Figure 7 illustrates the installation of hardware to connect
either 2 Mainframe to another Mainframe, or a Mainframe to
a Systems Graphice Display. Do not rack mount combined
ingtrument cabinets; use separate rack mounting hardware kits
for each cabinet.
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SLIDEKIT

Figure 6. Attaching Rack Mount Slides
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MAINFRAME TQ
MAINFRAME OR
SYSTEM Il CABINETS
HP 16000367

MAINFRAME TO MAINFRAME TO
SYSTEM [l CABINETS MAINFRAME
m HP 7000100016 HP 70001-00016

Figure 7. Connecting Instrument Cabinets
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MODULE REPLACEMENT

MODULE REMOVAL

To remove a module from the mainframe, follow these steps
(see Figure 8

1. Turn instrument OFF (0).
2. Remove the cabling from the rear of the module.

. Swing open (down) the front door. Note the door will not
gwing down unless the LINE switch is pushed in.

. Loosen the module latch using 8mm Hex-Ball driver.

. Slide the module forward, out of the instrument.

MODULE INSTALLATION

To mstall a2 module into the mainframe follow these steps
(Figure 2):

1. Turn instrument OFF (0).

2. Swing open (down) the front door. Note the door will not
gwing down unless the LINE switch iz pushed in.

3. Slide the module into the mainframe.
. Tighten the module latch wsing 8mm Hex-Ball driver.

. Connect inter-module cabling (see Figures 9—12).
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LINE MODULE DOOR
SWITCH LATCH

Figure 8. Module Removal /Replacement

MODULE-TO-MODULE CONNECTIONS

The rear-pznel cable connections for the RF SECTION, HP
70904, are shown with one IF module in Figure 9.

The rear-panel conmnections for other RF SECTIONS, HP
70905 and HP 70906, are shown with two IF modules in
Figure 10

The rear-panel cable connections for the EXTERNAL MIXER
INTERFACE module (EMIM), HP 70907, are shown with two
IF modules in Figure 11.

The rear-panel cable connections for the EMIM with one MW
module and with one IF module are shown in Figure 12,

The connection of a Mainframe-to~Mainframe is illustrated
by Figure 13 and Mainframe-to-Mainframe to Systems
Graphic Display (S3GID) by Figure 14.
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HP-MS1B CABLES

Figure 13, Mainframe~To-Mainframe




PREPARATION FOR USE

HP-MS18 CABLES

ALWAYS CONNECT AN OUTPUT TO AN INPUT

Figure 14. Mainframe-To-SGD
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MODULE EXCHANGE

Blue Stripe

The Blue Stripe Exchange Program is a system allowing the
exchange of defective for rebuilt assemblies. It eliminates
time-consuming component-level troubleshooting and reduces
costs by providing an alternative to the purchase of new parts.

For modular spectrum analyzers, these assemblies comprise
either the module core (for IF, RF, and LO) or assemblies (for
Graphics Display, System Graphics Display, or the
Mainframe). Core replacement consists of removing the front
frames from the defective module and instailing them on the
replacement module core.

LO Front Frame Removal

1. Remove the four screws on cover top, and the four screws
on on the cover sides. Lift cover off.

. Unplug the SMB connector attached to the blue cable
(connecting the front- panel connector to the top of the
module). See Figure 15.

3. Remove the two cables attached to the control board and
remove the three screws and plastic standoffs. When
reassembling the module, place the shorter (yellow)
standoff nearest the module front. See Figure 15.

. Lift up on the control board, unplugging it from the
mother board and lay it beside the instrument. The
flexible cable at the back of the board mayv be left
attached.

. Remove the four front-panel mounting screws (from back
side of frame). Lift the pane!l off the frame.

. Remove front panel, then remove the four front-frame
mounting screws at the front bottom of the frame.

23
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TOP FRONT-PANEL
SCREWS

YELLOW
STANDOFF

5MB (BLUE CARLE)

RED
STAND OFF

BOTTOM
FRONT-PANEL
SCREWS
{2 PLACES)}

Figure 15, LO Front Frame Removal

IF Front Frame Removal

(To replace the IF Front Frame, reverse the following
procedure).
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It is unnecessary to remove the top cover when
removing the front frame (removing this cover
may require that the module be recalibrated).

. Remove the four frame screws (two top, two bottom) of the
module. See Figure 16.

. Unscrew the back-side cable nuts from both BNC
connectors, and remove both cables. See Figure 17.

. Remove the panel mounting bolts to remove the front
panel.
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FRONT-FRAME
MOUNTING SCREWS
(2 TOP, 2 BOTTOM)

Figure 16. IF Front Frame Removal

RF Front Frame Removal

(To replace the RF front frame, reverse the following
procedure.)

Remove the module side covers by sliding the lock switch
on side cover to rear and lifting cover at rear of module,
See Figure | 8.

Remove the SMA connector from the back side of the
front-panel connector.
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INDICATOR
CABLE

£
'y
[+
4
&
¥

Figure 17, IF Frent Panel Removal
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3. Remove the four frame screws (two top, two bottom) of the
module. See Figure 18. Lift the front-panel assembly from
the module. Unplug the connecting cable and lift the
frame assembly from the module housing.

. Remove the panel mounting bolts to remove the front
frame.

(To replace the EMIM Front Frame, reverse the following
procedure.)

EMIM HF 70907A Front Frame Removal

1. Follow the above procedure for removing the RF Front
Frame, except remove three SMA connectors instead of
Oone.

Repackaging

The original shipping containers and materials should be used
when repackaging the mainframe with modules or modules
alone. If these are not available, containers and materials
identical to the original factory packaging can be purchased
through Hewlett-Packard offices

The packaging materials for the mainframe are illustrated in
Figure 19. The packaging materials for individual modules are
illustrated in Figure 20. When ordering packaging materials
to ship modules, it is necessary to order the proper number of
fillers. A 3/8 module (Graphics Display) requires no fillers; a
2/ 8 module (LO) requires one filler; a 1/8 module (IF, RF, and
EMIM) requires two fillers,
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FRONT-FRAME
D MOUNTING SCREWS

(2 TOP, 2 BOTTOM)

SIDE COVER
LATCH

Figure 18. RF Front Frame Removal
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o (2 PLACES)

HF PART NO. DESCRIPTION

92114487 CARTON—-OUTER

5180-2321 CARTON—INNER

5180-2319 FOAM PADS

Figure 19. Packaging Materials for Mainframe




{2 PLACES)

89211-5118
9211-5118
5180-2369
4280-8493

5180-2370

PREPARATION FOR USE

CARTON—-QUTER

CARTON—INNER

CARTON-SLIDER

FOAM INSERT
(FOR QUANITY SEE TEXT)

FOAM PADS

Figure 20. Packaging Materials for Modules
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Return to H-F for Service

If the instrument is being returned to Hewlett-Packard for
servicing, attach a tag indicating the type of service required,
return address, model number, and full serial number. A
gsupply of these tags is provided at the end of this manual
Mark the container FRAGILE to assure careful handling. In
any correspondence, refer to the instrument by model number
and full serial number.
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HP-MSIB/HP-IB ADDRESS SELECTION

HP-MSIB and HP-IR address selection requires an
understanding of the HP-MSIB address matrix, master/slave
relationships, and module address switches. While the
following chapter covers this material the operator should also
refer to the Operating Manual for additional information.

ADDRESS MATRIX

All elements have an 8-bit HP-MSIB address. The three most
significant bits (MSB) are defined a5 the row address and the
five least significant bits (LSB) are defined as the column
address (this column address is also the HP-IB address for
masters). The decimal equivalent of the binary addresses will
be used throughout the documentation (2, 24 is row address 2,
column address 24). There are eight possible row addresses and
32 possible column addresses Address 0, 31 is an illegal
address, leaving 255 HP-MSIB addresses available. Figure 21
tlustrates the row/column address matrix.

MASTER/SLAVE RELATIONSHIP

A Modular Spectrum Analyzer comprizes a group of elements
{modules on the HP-MSIB) that function together as a
spectrum analyzer. The controlling element of the instrument
is the master element; while those elements under control are
the slave elements.’ Masters are the only elements to have
HP-IB access.
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ROW ADDRESS

: llllllll.l...l

23 24 25 26 27 28 29 30 M
COLUMN ADDRESS

Figure 21. Addressing Matrix

MASTER/SLAVE ADDRESSING

Addrescing Rules

Masters are normally placed on row zero; this allows error
reporting and access to the HP~IB. However, a master may be
placed at any address if error reporting and HP-IB access are
not required. Since the displays have no row address switches,
they automatically defaunlt to row 0.

The master/slave address matrix is illustrated by Figure 22
To determine its slave area (the boundary of its area of
control), a master searches for another element (defining
element) on the matrix that meets two requirements

1. The defining element must be in a column greater than
that of the master. Since the master in Figure 22is at
address 0, 23 (row 0, column 23), a ¢column greater than
the masters would be column greater than column 23,
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The defining element must be in a row that is the same a3
or helow that of the master. In Figure 22 the only element
in a row equal to or below that of the master is the
defining element at address 0, 29.

Defining Slave Area

When a defining element is found, the master sets the
boundaries of its rectangular slave area as follows:

. One side boundary is equal to the masters ¢olumn address

(in Figure 22 this is column 23).

. The other side boundary equal to a column one less than

that of the defining element (in Figure 22 this is column
18)

3. The bottom boundary is always set at a row address one

ROW ADDRESS

greater than the row address of the master (in Figure 22
this ie row 1),

et i

23 24 25 28 27 28 20 30 M
COLUMN ADDRESS

Figure 22, Master /Slave Addressing
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4. The top boundary is the top of the matrix, or row 7.

If a new element igs added to the area in the figure labeled "No
Element Present”, the right side boundary would move toward
the master, since this new element is the new defining
element.

LO, HP 70900A, Addressing Rules

The LO, HP 70900A, requires that the addresses of itz slaves
follow this order:

1. The master must be on a lower row and address than any
of its slaves;

. The IF module must be at the next higher address (if two
IF modules are in the instrument, the HP 70903A must be
at a higher row address than the HP 70902A);

. The HP TO907A (if in the system) must be between the IF
module(s) and any other RF SECTIONS (HP 70904A, HP
70905A, and HP 70906A).

In Figure 22, the master is at address 0, 23 and 1ts two slaves
(51 and 52) are at addresses 2. 25 and 6, 27.

SUB-MASTER ADDRESSING

A master can also be a slave of another master, therefore
functioning 25 a sub-master. Figure 23 illustrates a sub-
master at address 3, 24. Sub-master M2, while a glave to
master M1, has its own slave area defined. Master M1 can not
directly access M2 slaves, but must go through M2,

If an element was added to the area labeled "No Element
Present”, the M2 slave area would be reduced since its slave
area is defined by following the rules for boundary defining
(see the Addressing Rules above).

36
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ROW ADDRESS

ELEMENT
= — v
| L LT T fwn serement prasm [ [X]
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COLUMN ADDRESS

Figure 23. Sub-Master Address Matrix

HP-IB/HP-MSIB ADDRESS SWITCHES

The address switches on Local Oscillator and display modules
set the HP-IB/HP-MSIB address. These switches are located
on the side, top, or rear of the module. There settings are read
only at power on. See Figure 24,

It is also possible to set the Local Oscillator HP-IB address
from the front panel of a display. At start-up, this address
will override the address set by the module switches. See the
Operating Manual for additional information.

Following is a description of the module address switches:
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fain ||

ROM COLUMN

A. SLAVE MODULE
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OFF
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B. LOCAL OSCILLATOR G. DISPLAY

Figure 24, HP-MSIB/HP~-IB Address Switches
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Displays

Al-AS5 HP-IB/HP-MSIB address switch. These switches set
the HP-MSIBE column address that also functions as the
HP-IB address. See the previons module addressing
information above for an explanation of HP-MSIB.

A6-A8 Default HP-MSIB row address, not able to be
switched. See the previous module addresesing information
for an explanation of HP-MSIB.

HP-IB ON-OFF Switches the module OFF the HP-IB. This
does not affect the operation of the analyzer on the bus,
gince the Local Oscillator (LO) provides the necessary
HP-IB interface. If you desire to add the display to the
bus, independent of the spectrum analyzer, position the
switch to the ON position.

TALK ONLY When in the ON position, allows the Graphics
Display to talk to the HP-IB and not require z reply (this
might be necessary with some plotters). In normal
operation, the switch is in the OFF position.

SYSTEM CONTROLLER When in the ON position allows the
Graphics Display to function as a controller on the HP-1R.
This switch is normally in the OFF position.

TEST MODE When in the ON position places the Graphics
Display into a Test Mode. In normal operation, the switch
i= OFF. (Some tests use the normal position. See the
Graphics Display troubleshooting information in the
appendix.)

Local Oscillator (LO)

COLUMN 1--5 HP-IB/HP-MSIB address switches These
switches get both the HP-MSIB column address and the
HP-IB address. See the previous module addressing
information for an explanation of HP-MSIB
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ROW 1--3 These switches set the HP-MSIB row address for
this module. See the previous module addressing
information.

HP-IB ON-OFF When OFF, switches the module off the
HP-IB.

SWI1/MEM When in SW1 position, the HP-IB address is fized
by the row/column address switches. When in the MEM
position, the HP-IB address is set from the module
memory. For normal operation the switch should be in the
MEM position.

MAS/SLA When in the MAS position the module has master
element capabilitiess. When in SLA the LO module has
slave element capabilities. The switch should normally be
in the master position for HP 71000 Modular Spectrum
Analyzers.

NRML/TEST During normal operation, the switch should be
in the NRML position (normal). The TEST position iz used

during module troubleshooting procedures.

Slave Modules

Column/Row Address Switches Sets the HP-MSIB address as
previously described.




PREPARATION FOR USE

SYSTEM REPLACEABLE PARTS

Parts List Organization

This section contains information for ordering replacement
parts for the HP 71000 Modular Specirum Analyzer. Several
rebuilt electrical assemblies are available on an exchange basis;
these are listed in Table 2. Table 3 is a list of system level
parts including items such as configured system components,
system options, interconnection cables, service tools, and
troubleshooting aids

Since repair of the HP 71000A Mainframe and the two
displays, the HP 70205A and HP 702064, is to the board or
assembly level, the replaceable parts list for each is included
within the appropriate module section in the appendix.

Exchange Assemblies

Table 2 lists rebuilt assemblies within the system that may be
replaced on an exchange basis Exchange, factory repaired and
tested assemblies are available only on a trade-in basig
therefore, the defective assemblies must be returned for
credit. For this reason, assemblies required for user spare parts
stock must be ordered by the new assembly part number.

Ovrdering Information

To order a part listed in the replaceable parts list, quote the
Hewlett-Packard part number, indicate the quantity required,
and address the order to the nearest Hewlett=Packard office.
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To order a part that is not listed in the replaceable parts list,
include the instrument model number, instrument serial
number, the description and function of the part, and the
number of parts required. Address the order to the nearest
Hewlett-Packard office.

Direct Mail Order System

Within the USA, Hewlett-Packard can supply parts through a
direct mail order system. Advantages of using the system are
as follows:

1. Direct ordering and shipment from the H-P Parts Center
in Mountain View, California.

. No maximum or minimum on any mail order (there is a
minimum order amount for parts ordered through a local
H-P office when the orders require billing and invoicing).

. Prepaid transportation (there is a small handling charge for
each order).

. No invoices—to provide these advantages, 2 check or
money order must accompany each order.

Mail order forms and specific ordering information are
available through your local H-P office.
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TABLE 2. EXCHANGE ASSEMBLIES

Description Model/Part Number
: [ Wew | Rebuin

He 700014 Mainframe HP 70001A —
Power Supply Assembly 70001-60052 70001-60022
Interconnect Board Assembly T0001-80002 70001-60023*
HP-MSIB Board Assemblg 70001-80043 70001-60025*

“Includes Board and RFI Gasket)

HP 792064 Graphlcs Entry Module HP 70205A 70205-860037
Motherboard Assembly T0205-60001 70205-80030
Pracessor (Host) Board Assembiy 70205-80031
Memory Board Assambly 70205-60032
Dot Generator Board Assambly 70205-80033
Power Supply Assembly 70205-80035
System Graphlce Digplay -
Motherboard Assembly —
Line Filter Assemby 70208-80038
Video Sweep Board Assembly 70206-60032
HP-MSIB Assembly 70208-60033
HP 70300A Tracking Generater HP 70300A 70300-80040
HP 70500A Local Oscillator HP 708004 70800-80024
HP 709024 IF Section {Res BW 10 Hz - 300 khz) HF 70902A 70802-60024
HP 70803A IF Saction (Res BW 100 kHz - 3 MHz HP 70803A 70803-60024
HP 70904A RF Section (100 Hz - 2.9 GHz) HP 709044 T0804-80024
HP 700054 AF Section (100 Hz - 22 GHz) HP 70805A 70905-60024
HP 708064 RF Section (50 kHz- 26.5 QHz) HP 70908A 70006-60024

HP 70807A Extarnal Mixer Interface Module HP 709074 70807-80024
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TABLE 3. SYSTEM LEVEL REPLACEABLE PARTS (1 of 2)

tem/ | P Pant
AF-EAN S

CONFIGURED SYSTEM COMPONENTS

HP 71100A RF SPECTRUM ANALYZER
includes the following:
HP 700001A MAINFRAME
HP 70205A GRAPHICS DISPLAY
HP 70800A LOCAL OSCILLATOR
HP 708025 1F SECTION (RES BW 10 HZ - 300 KHZ)
HP 70904A RF SECTION (1060 HZ - 2.8 GHZ)

HP 71200A MICROWAVE SPECTRUM ANALYZER
includes the followlng:

HP 70001A MAINFRAME

HP 70205A GRAPHICS DISPLAY

HP 70800A LOCAL OSCILLATOR

HP 708024 IF SECTION (RES BW 10 HZ - 300 KHZ)

HP 70805A RF SECTION (100 HZ - 22 GHZ)

HP 71300A MILLIMETER SPECTRUM ANALYZER
includes the following:

HP 70001A MAINFRAME

HP 70205A GRAPHICS DISPLAY

HP 70900A LOCAL OSCILLA

HPF 70802A IF SECTION RSRES BW 10 HZ - 300 KHZ)

HP 70807A EXTERNAL MIXER INTERFACE

SYSTEM OPTIDNS
(Except as noted, the following list of
options apply to all standard systems.)

OPTION 001: DELETE HP 708054 RF SECTION
D HP 70906A RF SECTION
Eso KHZ - 26.5 GHZ)

Applias to HP 71200A System only)
OPTION 002; DELETE HP 70205A GRAPHICS
DISPLAY
ADD HP 79206A SYSTEMS
GRAPHICS DISPLAY
(50/60 Hz Operaticn)
OPTION 003: DELETE HP 70205A GRAPHICS
DISFLAY
ADD HP 70208A SYSTEMS
GRAPHICS DISPLAY
(400 Hz Operation)

OPTION 004: ADD HP 709034 IF SECTION
(RES BW 100 KHZ - 3 MH2)

QOPTION 005: DELETE HP 70802A IF SECTION
ADD HP 70903A IF SECTION
(RES BW 100 KHZ - 3 MHZ)

5061-9678 OPTION 808: RACK FLANGE KIT
{To mount without handles)

5081-9684 OPTION 913: RACK FLANGE KIT
{To mount with handles on instrument)

OPTION 915: RACK MOUNT WITH SLIDES
1494-0016 MAINFRAME
1494-0017 SYSTEM GRAPHICS DISPLAY
OPTION $10: EXTRA MANUAL

MISCELLANEOUS SYSTEM LEVEL PARTS

5061-3008 PANEL-MAINFRAME FRONT BLANK 1/8 MODULE
COVER-MAINFRAME REAR PANEL EMC SHIELD
70001-40017 FILTER-MAINFRAME AIR
70001-20051 CABINET INTERCONNECT KIT (MAINFR-MAINFR)
70001-20053 CABINET INTERCONNECT KIT (MAINFR-SGD)
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TABLE 3. SYSTEM LEVEL REPLACEABLE PARTS (2 of 2)

ltem/ HP Part
oot | § |

5021-5448
5021-5449
5021-5450
5021-5451
5021-5452
5021.5453
5021-5454

5021-5491
5021-5492
5021-5493
5021-5494
5021-5495
5021-5498
5021-5497

50819015
5061-9016
5061-9017
5061-0018
5061-9019
5061-9020
B8061-0021

5021-6311
5061-0038
8061-8039

70001-60013
8710-1307

85680-60093
8120-1578

1261-2277
1250-1152

70206-60029

70208-60027
70205-60028
70205-60023
70205-60022
DB505.60109
70206-80041

70206-60038
70205-60038

WW ~w

DENWEN O &

o

SYSTEM INTERCONNECTION HP-MSIB CABLES

CABLE-HP-MSIB 0.5 METER
CABLE-HP-MSIB 1.0 METER
CABLE-HP-MSIB 2,0 METER
CABLE-HP-MSIB 5.0 METER
CABLE-MP-MSIB 30 METER

SEMI-RIGID LO CABLES
(To connect left side LO Output 1o right side LO Input
as viewed from rear panel)

CABLE-SEMI-RIGID COAX LO 1/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 2/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 3/8 MOD SPACE SMA
CABLE-SEMIFRIGID COAX L.O 4/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 5/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 6/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 7/8 MOD SPACE SMA

SEMI-RIGID LO CABLES
{To connect right side LO Output to left side LO Input
as viewed from rear panel)

CABLE-SEMI-RIGID COAX LO 1/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 2/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX 1O 3/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 4/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 5/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 6/8 MOD SPACE SMA
CABLE-SEMI-RIGID COAX LO 7/8 MOD SPACE SMA

FLEXIBLE COAX |F/VIDEO/REF CABLES

CABLE-FLEX COAX IF/VIDEQ/REF 1/8 MOD SMB
CABLE-FLEX COAX IF/VIDEQ/REF 2/8 MOD SMB
CABLE-FLEX COAX IF/VIDEQ/REF 3/8 MOD SMB
CABLE-FLEX COAX IF/VIDEOQ/REF 4/6 MOD SMB
CABLE-FLEX COAX \FIVIDEQ/REF 5/8 MOD SMB
CABLE-FLEX COAX IF/VIDEQ/REF &/8 MOD SMB
CABLE-FLEX COAX IF/VIDEO/REF 7/8 MOD SMB

MISCELLANEOUS SYSTEM CABLES

CABLE-SEMI-RIGID COAX VERT MF-TO-MF SMA
CABLE-FLEX COAX INTER-MODULE SMA
CABLE-FLEX COAX MAINFR-TO-MAINFR SMA

SYSTEM SERVICE ACCESSORIES

MODULE SERVICE EXTENDER
MM HEX BALL DRIVER

CABLE-SMB (F) TQ BNC (M}
CABLE-SMA (F) TO SMA (M)

ADAPTER-BNC (F) TO DUAL BANANA (3]
ADAPTER-SMA (M) TO SMA (M

SERVICE EXTENDER KIT

Includas the following extenders)
EXTENDER-HOST
EXTENDER-MEM/DOT
EXTENDER-50 PIN {HP-MSIB ONLY]
EXTENDER-24 PIN (GEM SUPPLY/SGD X‘l)
EXTENDER-12 PIN [HP-MSI8 PHYSICAL EXT. ONLY)
EXTENDER-SPECIAL {SGD ONLY)

OVERLAY-SGD
OVERLAY-GEM
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SYSTEM VERIFICATION
INTRODUCTION

System Verification is a software program that verifies the HP
71000 Seriez Modular Spectrum Analyzer meet all their major
specifications. It runs on HP Series 200 Computers and
requires HP-IB controlled external test equipment (ETE). The
program 15 flexible and therefore requires the user to
configure 1t nsing the menus and function keys.

System Verification can automatically run all its specification
tests, or it can allow the operator to control which tests are
run. It also will automatically and guickly run just the most
important tests.

Test results can be displayed on the computer CRT or printed.
Printed test results are available in both table and graph form.

The program allows the use of various models of ETE. For
example, three different synthesized sources can be used.

This chapter 15 a user manual for the program. It explains the
program capabilities and lists the spectrum analyzer
specifications.
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GETTING STARTED

This section explains how to connect the external test
equipment (ETE) and spectrum analyzer to the computer via
HP-IB. It also explains how to load and run the program and
configure the the Parameter and Test Equipment menus.

REQUIRED EQUIPMENT

Program Disks

Shipped with this manual are 5 1/4 and 3 1/2 inch disks.
Both the 5 1/4 and 3 1/2 inch disks contain one copy of the
System Verification program. The following part numbers are
for replacement disks: ‘

System Verification on 5 1/4 inch disks = 5010-1504
System Verification on 3 1/2 inch disks = 5010-1503

Computer Language

The program runs on HP BASIC 3.0 that has the following
binaries loaded:

CLOCK ERR
GRAPH I0
KEBD MAT
M5 PDEV
HPIB DISC

It wil] 2lso run on HP BASIC 2.0 with Extensions 2. 1.
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Computers

The program runs on the HP Series 200 Computers listed
below:

HE 9816 with a dual disk drive
HP 9826 with a dual disk drive
HP 9836

The HP 82901M (5 1/4 inch) and HP 9121D (3 1/2 inch)
Duzl Disk Drives can be used with either the HP 9816 or HP
9826. The program is not supported for a Winchester disk
drive.

The HP 92624A HP-IB Interface (select code 8) can also be
used with the program. Using this interface eliminates any
potential address conflicts between the HP-IB test equipment
and Modular Measurement System. (The HP 98624A HP-IB
Interface must be in the controller {not slave) mode.)

To run BASIC 3.0 and System Verification the computer must
have 750k of plug~in RAM.

Test Equipment

Table 2 lists the external test equipment {ETE) that can be
used with System Verification. The test equipment categories
listed in this table are those of the Test Equipment Menu. The
HP model numbers are those allowed in each category of the
menu.

Table 2 also indicates which models of test equipment are the
recommended models. Using the program with all the
recommended models maximizes the completeness of the
spectrum analyzer testing. Using the program with the other
models does not allow the program to do its maximum possible
testing of the spectrum analyzer specifications.

Table 1 is a list of Additional Required Accessories. These
accessories are required to conmect the ETE to the spectrum
analyzer when the tests are run.

2
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Table 1. Additional Required Accessories

Adapter M {fy to BN (m) HE P/ 1250-0077
Adapter N (m) to BMC (f) [HP 70904 only] HP P/ 1250-0780*
Adapter APC-3.5 (f) to M (rm) HP PN 1250-1744
Adapter BMNC (f) to dual banana plug HP PN 1251-2277
Adapter APC-3.5 (f) to APC-3.5 () [HP 70906 only] HP P/N 1250-1749*

Cable (4 ft) BNC (m) to 5MB HP P/M 85680-60093
Cable (122 em) BNC (m) to BNC (m) HP 10503A
Cable (2 ft) SMA (m) to SMA {m} HP P/N 8120-3124

Termination, N (m), 50 HP 908A
Termination, APC.-3.5 (m), 500 HP 909D

-

indicates the recommended accessory.
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Table 2. External Test Equipment

CATEGORY MODELS

Printer (Graphics/Mon-Graphics): Any HP-IB printer
Level Cienerator: HF 3335A*F
Micrawave Source: HF 8340A*f
Ceneral Source; HP 8340A T

HP 3335A f

HF 8662A
HF 8663A

Synthesized Source: HP 8340A*1
HP 8663A
HP 8662A

Clean Source: HP 3663A%
HP 8662A

Universal Counter; HP 5316A"
Frequency Counter: HP 5343A"F
Voltmeter: HP 3456AT

HP 3455A
HP 3478A

Measurement Receiver: HP B902A*T
Signal Sensor: HP 11722A"

Power Meter: HF 8a0zA™1
HF 436A

Power Sensor: HP B485A %+
HFP 8481A
HP 8482A
HP 11722A
HP 11792A

External Mixer: HP 11970K
HP 11970A
HF 11970U
HP 11970G

Power Splitter (M): HP 11667A%
HFP 11667B**

* indicates the recammended model of test equipment.
indicates models used in the uW workstation.
recammended only for RF Spectrum Analyzer.

 recommended only for ywW Spectruen Analyzer,




SYSTEM VERIFICATION
SYSTEM VERIFICATION SETUP

The following procedure explains how to connect the external
test equipment and the spectrum analyzer to the compnuter via
HP-IB. It also explains how to load and run the program.

. Connect the HP-IB port of the spectrum analyzer to the
HP-IB port of the computer. If the computer has an HP
98624A HP-IB Interface, connect the HP- IB cable to the
port labeled HP-IB SELECT CODE & If the computer
doesn’t have an HP 98624 HP-IB Interface, connect the
HP-IB c¢able to the port labeled HP-IB SELECT CODE 7.

1. Connect the HP-IB ports of the external test equipment to
the computer port labeled HP-IB SELECT CODE 7. Before
running the System Verification tests, allow the test
equipment to warm-up as specified in their manuals,

. Connect the HP-IB of the external dual disk drive, if one 18
used, to the computer HP-IB port labeled HP-IB SELECT
CODE 7.

. Turn the spectrum analyzer ON (1). Allow it to warm-up
for one hour before beginning the System Verification

tests,

. Turn the computer, and the external disk drive, ON (1),

. Verify HP BASIC 3.0 and the Binaries listed earilier under
Computer Language are loaded in the computer (Refer to
the computer manual for instructions on how to load
BASIC.)

. Inzert the System Verification disk labeled "Executive
Disk" into the default drive of the computer.

. L.oad the executive program by typing the following
command and then pressing EXECUTE (EXEC).

LOAD "8YS_ VERF"
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9. (For the HP 9826 Computer only.)

Change the default disk drive from the internal drive to
the external duval disk drive. This is done with the MASS
STORAGE I5 command. (The internal drive is not used by
the program.) For example, if you are using the HP 2121D
or HP 8290IM Dual Disk Drive, type the following
command and then press EXECUTE (EXEC).

MASS STORAGE IS "HP 8290X,700"

10. Insert the test disk into the second drive. For example, the
HP 71100/71200 Spectrum Analyzer test disk is labeled
"HP 71100/71200 Test Disk",

11. Place the "Operating Disk" in the default drive. (If you are
uging an HP 92816 or HP 9836 you will have to remove the
"Executive Disk" from the default drive.)

12. Press the RUN key.

The computer will now display the Main Menu of the
program. Before you press any of the Main Menu function
keys, follow the USING SYSTEM VERIFICATION procedure
below.
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USING SYSTEM VERIFICATION

The following procedure explains how to configure the
Parameter and Test Equipment menus for the first time. This
must be done to successfully test the spectrum analyzer,

1. Press the "Parameter Menu" (Parm Mnu) function key.

The program will display the Parameter Menu, which
determines the format and completeness of the test result
data. It also determines if the configurations of the Test
Equipment and Parameter menus are saved on disk.

Reset the program parameters according to your testing
needs with the "Change" function key and the cursor (the
= gymbol).

For a complete explanation of each parameter, refer to the
deseription of the Parameter Menu in the following section
of the book called The Menus.

- Press the "Equipment Menu" (ETE Menu) function key.

This displays the Test Equipment Menu.

The model numbers and addresses you select
must correspend to the actual configuration of
the external test equipment. If they do not, the
prograt cannct Tun its tests,
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NOTE

Both the HP 70205A and HF 70206A Display
have an HP-IB address, (Also, any HP~ MSIB
master has an HP-IB address.) These HP-1B
addresses must be different than those of the
external test equipment. To determine the
HP-IE address of the display, see the
description of the Address Map in the
OPERATING MANUAL.

. Set the model number and HP-IB address or serial number

for each category of test equipment listed in the Test
Equipment Menu. Use the "Change Model" (Model #),
“Change Address" (Address), and "Change S/N" (5/N)
function keys. If you do not have a test instrument for a
particular category, enter "None" for the HP~IB address.

. If you do not have a power sensor, skip steps 6 through 9.

. Verify the correct Serial Number was entered for the

Power Sensor and press the "View Cal. Data" (View Cal)
function key.

Pressing the "View Cal. Data" (View Cal} function Key
digplays the Power Meter Sensor screen.

. Press the "Create" function key and enter the calibration

factors for the power sensor,

If the program has been used before, and it already has the
calibration factors for the power sensor you are using, it
will present an “Edit" function key instead of the "Create”
function key.
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8. When all the calibration factors are entered, press the
"Return” function key.

The Test Equipment Menu will be displayed.

Press the Test Menu function key.

This displays the Test Selection Menu. Before selecting a
testing mode, refer to the description of the Test Selection
Menu in the following section called The Menus.

If the computer beeps and defaults to the Test Equipment
Menu, note the position of the cursor and refer to the
description of the Test Equipment Menu.

10. Press the function key for the testing mode you need. The
program will test the spectrum analyzer accordingly.

To make the best use of the program, familiarize yourself with
all the program menus and test result messages Ezch menu is
described in the following section called The Menus. Each test
result message is described in the section called Messages and
Codes.
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THE MENUS

This section describes the five menus and the HP-MSIB Map
Screen in the following order:

Main Menu

HP-MS5SIB Map Screen
Parameter Menu

Test Equipment Menu
Test Selection Menu
Test Auxiliary Menu

The menu descriptions use the function key labels of the HP
9816 and HP 9836 Computers. The function key labels for
the HP 9826 Computer are abbreviated in the program. These
abbreviated labels are not wused in the following menu
descriptions, however, the Messages and Codes section of this
chapter containg a listing of the function key labels in both
unabbreviated and abbreviated form.

There are several minoer anomalies between the
appearance of the menus on the HP 9816/9836
Computers and the HP 9826 Computer. These
anomalies are due to the smaller screen size of the
HF 9826.
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Main Menu

A1l Tests Tost Selectlion Menu®
All Tests Mode

Limited Cal Tost Selectlion Menu®
Limited Cal Mede

Reprint

Restart

Msin Menu
Help Mods

perameter Menu Peramoter Menu®

Equipment Wenu [aiTost Equipment Menu®

Test Menu **[" _ITest Selectlon Menu®

HP-MSIB Map HP-MSIB Map Screen®

Quit Screen

Yes End of

Program
% Refer to peparate flow chart for this menu.

#% Test Menu can defsult to the Test Egquipment Menu.
See description.

Figure 1. Main Menu Flow Chart




SYSTEM VERIFICATION
Main Menu

The Main Menu is the first menu displayed by the program. It
providcs access to other program menus and four program
functions. The only menu that can not be accessed from the
Main Menu is the Test Auxiliary Menu. (This menu provides
auxiliary functions to the Test Selection Menu.) The four
functions accessed through the Main Menu are All Tests,
Limited Cal, Reprint, and Restart. These functicns allow you
to test Spectrum Analyzers or print the results of a previous
test--without using other program menus.

Main Menu Function Keys

All Tests puts the program in the All Tests mode of the Test
Selection Menu. This mode executes all the tests listed in
the Test Selection Menu.

Limited Cal puts the program in the Limited Cal mode of the
Test Selection Menu. This mode executes a modified form
of some tests, omits others, and completely does the rest.
For a list of what tests are done in the Limited Cal mode,
refer to the description of the Test Selection Menu,

NOTE

The program will not enter the All Tests or
Limited Cal modes if the Test Equipment Menu
has not been set up. Instead, it automatically
displays the Test Equipment Menu or its Power
Mount Screen.

Reprint (conditional) prints a copy ‘of the test results stored
on disc. Test results are stored on disc if the Parameter

13
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Menu was set up appropriately. If the test resulis exceeded
the disc storage room allotted, only the results that fit on
disc are reprinted. If no printer is present on the HP-IB
bus, the program omits this function key. Refer to the
description of the Parameter Menu and the "Print"
function key of the Test Auxiliary Menu.,

The program erases the test results stored on disc
the first time it enters the Test Selection Menu,
Therefore, to print the test results stored on dise
during a previous running of the program, wse this
Reprint function key,

Restart configures the program to fest another spectrum
analyzer. Restart flags the test results on disc for erasure
when the Test Selection Menu is entered, updates the test
list of the Test Selection Menu, and updates the HP-MSIB
Map.

Help puts this menn in its Help Mode. This mode describes the
menu. It also presents a "Return" function key which
displays the menu again.

Parameter Menu displays the Parameter Menu. This menu
allows vou to specify several different operating
parameters of the program. Refer to the description of the
Parameter Menu.

Equipment Menu displays the Test Equipment Menn, which
allows you to enter the model numbers and HP-IBR address
of the external test equipment. Refer to the description of
the Test Equipment Menu.
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Test Menu displays the Test Selection Menu, which allows
you to select among the different testing modes of the
program. Refer to the description of the Test Selection
Menu.

When "Test Menu" ig pressed, the program searches the
HP-IB to verify a test instrument is at each address
specified in the Test Equipment Menu. If there is not, the
program defaults to the Test Equipment Menn and puts
the addresses for which there are no instruments in
parentheses. The program also puts the Test Equipment
Menu cursor on the last address for which there is
instrument. Refer to the description of the "No Address!
key of the Test Equipment Menu,

HP-MS5IB Map displays the HP-MSIB Map Screen. This
screen lists all the modules of the HP 71000 Modular
Spectrum Analyzer under test. Refer to the description of
the HP-MSIB Map Screen.

Quit displays the Quit Screen. This screen asks if vou want to
quit the program and presents two function keys: "Yes" and
“Mo". Pressing "Yes" stops the program and returns the
computer to the BASIC language. Pressing "No" displays
the Main Menu.
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HP-MSI1B Map Screen

rP i P 3
|-DL revious Page H

HP-MSIB Map Screan
Help Mode

Main Menu*®

Parsmeter Menu¥

Test Equipment Menu®

Test Selectlion Menu®

Quit Screen

Yes

End of
Program

% Refer to separate flow chart for this menu.

#» Test Menu can default to the Test Equipment Menu.
See description.

Figure 2. HP-MSIB Map Screen Flow Chart
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HP-M3IB Map Screen

The HP-MSIB Map Screen lists the modules (with their
HP-MSIB addresses) of the modular spectrum analyzer under
test. The program uses this screen to identify the type of
modular spectrum analyzer and therefore what tests are
needed. 1f necessary, the HP-MSIB Map can display 19 pages
(or screens) of modules and addresses. This is enough display
room for all 255 addresses allowed on the HP- MSIE.

HP-MS5IB Map Screen Function Keys

Previous Page (conditional) displays the previous page of
the HP-MSIB Map. If the Map is at page one or if there is
only one page, the program omits this function key.

Next Page (conditional) displays the next page of the
HP-MESIB Map. If there is only one page or if the Map is at
the last page, the program omits this key.

Select Inst. (conditional) selects the front end module that is
tested by the program. Put the cursor (the => symhol) on
the model number of the front end to be tested and press
"Select Inst.”. The program will indicate with an asterisk
which front end module was selected.

Help puts the HP~MSIB Map in its Help Mode, which displays
a description of the HP-MSIBE Map and its function keys.
The Help Mode presents a "Return" function key. When
pressed, this key displays the HP-MSIB Map Screen.

Main Menu displays the Main Menu, which allows you to
select any of the program menus, reprint test resulis, or
restart the program. Refer to the description of the Main
Menu.

Parameter Menu displays the Parameter Menu, which
allows you to specify several different operating
parameters of the program. Refer to the description of the
Parameter Menu.
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Equipment Menu displays the Test Equipment Menu, which
allows vou to enter the model numbers and HP-IB
addresses of the external test equipment. Refer to the
description of the Test Equipment Menu.

Test Menu displays the Test Selection Menu, which allows
you to select among the different testing modes of the
program. Refer to the description of the Test Selection
Menu.

When "“Test Menu" is pressed, the program searches the
HP-IB to wverify a test instrument is at each address
specified in the Test Equipment Menu. If there is not, the
program defaults to the Test Equipment Menu and puts
the addresses for which there are no instruments in
parentheses. The program also puts the Test Equipment
Menu cursor on the last address for which there is
instrument. Refer to the description of the "No Address"
key of the Test Equipment Menu.

Quit displays the Quit Screen. This screen asks if you want to
quit the program and presents two function Keys "Yes" and
"No" Pressing "Yes" stops the program and returns to the
BASIC language. Pressing "No" displays the HP~-MSIB Map
SCreen.

Additional HP~MSIB Map Sereen Information

If the map screen displays the wrong modular spectrum
analyzer, go to the Test Equipment menu and select the
correct HP-IE address for the analyzer.

This screen has 4 cursor, the => gymbol. The cursor can be used
to scroll to the next page of the map if there is more than one
page of modules. To move the cursor, rotate the knob on the
computer or press the § or | keys These keys move the
cursor up or down one item. To move the cursor to the first or
last module listed, simultaneously press the SHIFT key and the
1 or | key.

18
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Parameter Menu

The Parameter Menu asks a set of questions that allow you to
indicate the program parameters vou want. These questions
are listed below. Answer each question with the cursor {the ==
symbol) and the "Change" function key. You can move the
cursor by rotating the knob on the computer or pressing the T
or ,l, keys. To move the cursor to the first or last item in the
menu, simultanecusly press the SHIFT key and the T or | key.

Save these parameters on disc? Choices: Yes or No

If these parameters are saved on disc, the program
configures this menu with the saved parameters whenever
it runs. This parameter (3ave these parameters on disc?) is
always reset to "No" when this menu is selected.

Update test equip. config. on disc? Choices: Yes or No

"Yes" saves the configuration of the Test Equipment Menu
on disc when it is exited (providing changes were made).
Once saved, the configuration is automatically used by the
program each time the program runs.

Test results sent where? Choices None, Screen, or
Printer

Choosing "None" sends test results to the menu and limits
them to indicators, such as "Passed" or "Adjust Inst".
Choosing "Screen" sends test result data to the screen.
Choosing "Printer” sends test result data to the printer.

Type of format for test results? Choices: Short Table,
Table, or Graph.

Selectmg "Short Table" gives test result data formatted in a
tabular form. For the tests that have many data points,
some test result data is eliminated to keep the table to a

19
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reagonable length. However, the most critical values are
included and the appropriate “Passed" or “Adjust Inst”
indicator 15 digplayed in the Test Selection Menu.

Selecting "Table" gives all the test result data formatted in
a tabular form. The results of some tests will create tables
several pages long.

Selecting "Graph" gives some data in tabular and some in
graph form. The program decides which format to use for
each test. (If the output is sent to a printer, 2 graphics
printer is required.)

Copy output to disk for reprinting? Choices: "Yes" or

llN’o'l

Choosing "Yes" stores on disk all test results that are sent to
the printer, provided the disk has room. The stored test
results can be reprinted with the Reprint function of the
Main Menu or Test Auxiliary Menu. The stored test results
can be purged with the Purge Output function of the Test
Aunxiliary Menu, Test results are antomatically purged
when the Test Selection Menu is first entered after
running the program. (The program assumes these results
are from a previous instrument. )

Power mains lne frequency? Choices: 50 Hz, 60 Hz, or

400 Hz

The program prints this frequency with those test results
which are affected by the power line frequency.

Last equip. calibration (months)?

The operator can enter the number of months that have
passed since the external test equipment was calibrated,
(The program uses this number in some of its measurement
uncertainty calculations.)
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Test person’s identification?

Put the cursor on this parameter and press "Change" to
enter name or 1.D. number, The entered identification is
D printed on the output report.

Number of lines of text te print?

This format allows you to have a message printed with
your test results {only when the results are sent to a
printer). For example, a message could contain the
identification number of the tested system and the date of
the test,

Press "Change" to enter the number of lines needed for the
message (35 characters/line). Once you have entered the
number of lines, you c¢an move the cursor below this
parameter question the specified number of lines. Each of
these Hines can be typed on to enter the message.
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Parameter Menu

Change

Parameter Menu
Help Mode

Main Menu*

Equipment Menu [To] Test Equipment Menu*

Test Henu **I” [ Test Selection Menu*

Qult Screen

End of
Prograk

Yes

¥ Refer to separate flow chart for thie menu.

#% Test Menu can default to the Teat Equipment Menu.
See description.

Figure 3. Parameter Menu Flow Chart
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Parametet Menu Function Keys

Change selects the next option or allows an appropriate entry
for the parameter indicated by the cursor.

Help puts this Menu in its Help Mode. The Help Mode
displays a description of the Parameter Menu and its
function keys. This mode has a "Return” function key.

Main Menu displays the Main Menu, which allows vou to
select any of the program menus, reprint iest results, or
restart the program. Refer to the description of the Main
Menu.

Equipment Menu displays the Test Equipment Menu, which
allows you to enter the model numbers and addresses of the
external test equipment. Refer to the description of the
Test Equipment Menu.

Test Menu displays the Test Selection Menu, which allows

you to select among the different testing rmodes of the
program. Refer to the description of the Test Selection
Menu.

When "Test Menu" is pressed, the program searches the
HP-18 to wverify a test instrument is at each address
specified in the Test Equipment Menu. If there is not, the
program defaults to the Test Equipment Menu and puts
the addresses for which there are no instruments in
parentheses. The program also puts the Test Equipment
Menu cursor on the last address for which there is
instrument. Refer to the description of the "No Address"
key of the Test Equipment Menu.

Quit displays the Quit Screen. This screen asks if you want
to quit the program, and it presents two function keys:
"Yes" and "No" Pressing "Yes" stops the program and
returns computer control to the BASIC language. Pressing
"No" displays the Parameter Menu.
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Test Equipment Menu

This menu displays the types of external test egquipment the
program can use (refer to Table 1). It also allows you to assign
a model number and HP-IB address or serial number for each
type. (The program sets the HP-IB address of the Power Meter
to "Mone" if there is no serial number entered for the power
sensor.) The Parameter Menu determines if the configuration
of this menu is stored on disk.

When this menu i exited, the program searches the HP-IR,
verifying an instrument is at each specified address. If a
specified address does not have an instrument, the program
will return to this menu {refer to the description of the "No
Address" key below).

The HP-IB address and model numbers you select
in this menu must match the actual addresses and
model numbers of the equipment on the bus. ¥
they do not, the program may not run.

NOTE

Many Modular Measurement System elements
have HP-IB addresses (for example, the RFP
70205A Graphics Display). All devices on the
same HP-IB must have separate HP~IR addresses
or the program can not run,

23
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Test Equipment Menu Function Keys

Refer to Figure 4 {a fold out).

Change Model changes the model number of the test
equipment indicated by the cursor. The model number
automatically changes to the next selection. Refer to
Table 1 for a listing of usable model numbers for each type
of test equipment.

Change Address allows entry of HP-IB addresses for the
test equipment listed in this menu, and for the Spectrum
Analyzer under test. When this function key is pressed, the
program asks you to enter the HP-IB address of the test
equipment indicated by the cursor.

Change 5/N zllows entry of the serial number of the power
sensor. When this key is pressed, the program asks you to
enter the serial number. If the program does not have
calibration data for that serial number on disc, it will
automatically present a Power Sensor Screen when you
select another menu. The Power Sensor Screen allows entry
of the calibration factors for the power sensor.

View Ca! Data works with the Power Sensor, Signal Sensor,
or Ext. Mixer. test equipment categories. Putting the
cursor on one of these catezories and pressing "View Cal
Data" displaye a calibration-data entry screen {Power
Sensor Screen, Signal Sensor Screen, or Ext. Mixer Screen).
These screens allow you to view and either modify or enter
calibration data. They have "Create" (conditional), "Edit"
(conditional), and "Return" function keys.

If calibration data is already on dise for the model and
serial number of the device selected with the cursor, the
screen presents a table of this data and an "Edit" function
key. Pressing "Edit" allows you to modify the data.

25
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If calibration data is not on disc for the model and serial
number of the device selected with the cursor, this screen
presents the "Create” function key. Pressing "Create" allows
you to enter the calibration factors of the device. You
must enter all calibration factors before the "Return"
function key will respond. Pressing "Return” displays the
Test Equipment Menu.

Help puts this Menu in its Help Mode. The Help Mode

displays a description of the Test Equipment Menu and its.

function keys. This mode has a "Return” function key.
When pressed, this key displays the Test Equipment Menu,

Main Menu displays the Main Menu, which afHlows you to
select any of the program menus, reprint test results, or
restart the program. Refer to the description of the Main
Menu.

Parameter Menu displays the Parameter Menu. This menu
allows you to specify several different operating
parameters of the program. Refer to the description of the
Parameter Menu.

Test Menu displays the Test Selection Menu, which allows
you to select among the different testing modes of the
program. Refer to the description of the Test Selection
Menu.

When "Test Menu" is pressed, the program searches the
HP-IB to verify a test instrument is at each address
specified in the Test Equipment Menu. If there is not, the
program defaults to the Test Equipment Menu and puts
the addresses for which there are no instruments in
parentheses. The program also puts the Test Equipment
Menu cursor on the last address for which there is
instrument. Refer to the description of the "No Address”
key of the Test Equipment Menu.

No Address (conditional) This key is presented only when
the program can not find an instrument at each HP-IB

26
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addresses specified in this menu. Addresses that do not
have corresponding instruments are set in parenthesis. The
cursor i set on the last address for which there is no
instrument. Pressing the "No Address" function key
automatically changes these addresses to "None”. You can
also enter the correct addresses with the "Change Address"
function key.

HP-MSIB Map (conditional) displays the HP-MSIB Map
Screen. This screen lists all the modules of the Modular
Spectrum Analyzer under test. This function key i3
presented whenever the "No Address" key is not presented.
Refer to the description of the HP-MSIB Map Screen.

Quit displays the Quit Screen. This screen asks if you want to
quit the program. It presents two function keys “Yes" and
"No", Pressing "Yes" stops the program and returns
computer control to the BASIC language. Pressing "No"
displays the Test Equipment menu (this menu).
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Additional Test Equipment Menu Information

This menu has a cursor, the == symbol, which indicates the test
equipment the program acts on when the "Change Model",
"Change Address”, "Change 5/N", or "View Cal Data" function
key is pressed. To move the cursor, rotate the knob on the
computer or press the T or | keys. To move the cursor to the
first or last type, press the SHIFT key and the { or | key
simultaneously.
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Test Seljection Menu

The Test Selection Menu gives a list of available tests and
provides access to the testing modes of the program. The list
of available tests changes depending on which Modular
Spectrum Analyzer the program finds on the HP-1B.

NOTE

The HF T70205A and 70206A Displays are NOT
tested by this program, They are separate
instruments of the HP 71000 Modular
Measurement System,

Test Selection Menu Function Keys

Refer to Figure 5 (a fold out).

All Tests puts this menu in the All Tests mode, which
sequentially runs all the tests listed in this menu.

This mode has two function keys: "End Testing" and "Abort
Tests". When "End Testing” is pressed, the program
completes the test in progress before returning to the Test
Selection menu. When "Abort" is pressed, the program .
interrupts the test in progress and returns to the Test
Selection menu. See Resume Testing,

Resume Testing (conditional) If the All Tests or Limited
Cal mode has been quit using its "End Testing" or “Abort
Tests" key, it can be resumed with the "Resume Testing”
function key. The program presents this function key only
when the All Tests or Limited Cal mode has been
interrupted.
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Single Test puts this menu in its Single Test mode, which
runs the test indicated by the cursor. The Single Test mode
has an "Abort Test" function key, which when pressed
interrupts the test in progress and returns the program to
the Test Selection Menu.

Repeat Test puts this menu in its Repeat Test mode, which
repeats the test indicated by the cursor. This mode gives an
indicator next to the listing of the test being run. This
indicator shows how many times the test was passed verses
how many times it was run.

The test repeats until either the "End Testing" or “Abort
Test" function key, which are provided by this mode, are
pressed. The "End Testing" function key allows the test in
progress to finish before returning the program to the Test
Selection menu. The "Abort Test" key interrupts the
current test and returns the program to the Test Selection
menu.

Help puts this Menu in its Help Mode. This mode displays a
description of the Test Selection Menu and its function
keys. This mode has a function key called "Return”. When
pressed, this key displays the Test Selection Menu.

Limited Cal puts this menu in its Limjted Cal mode, which
tests only the most important specifications of the
Spectrum Analyzer. Thus, it eliminates some tests and
modifies others--shortening testing time and limiting the
amount of required Test Equipment. The Test Descriptions
section of this chapter indicates which test are run in
Limited Cal.

The Limited Cal mode has an "End Testing" and "Abort
Tests" function key. Pressing either key stops the Limited
Czl test and returns the program to the Test Selection
menu. The "End Testing" key allows the test in progress to
finish before the program returns to the Test Selection
Menu. The "Abort Tests" key interrupts the current test
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PRGM ERROR

Program Error means the program has detected an error in
itself. Contact the H- P Signal Analysis Division for
assistance.

Setup Error

This message signifies the test was aborted because the
program could not verify the external test equipment was
properly connected.

Short Pass

Short Pass indicates the spectrum analyzer meets the tested
specification; however, the program did not completely test
the specification because either the external test equipment
did not have sufficient range or the program was in the
Limited Cal mode. (This mode shortens some tests.)

Timed Cut

This message indicates the program aborted the test.
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"Yeg" and "No". Pressing "Yes" stops the program and
returns computer contro! to the BASIC language. Pressing
"No" displays the Test Selection menu.
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Additional Test Selection Menu Information

If the External Test Equipment (ETE) required to do one of
the tests is not present on the HP-IB bus, then the message
"Missing ETE" appears on screen next to the test. The program
will not run that test,

Once testing begins, the program asks you to make any
necessary interconnection s between the external test
equipment and the spectrum analyzer. If the connections are
not made correctly, the program asks you to try again. After
the third try, it returns to this menu with the message "Setup
Error" next to the appropriate test,

The cursor, a => symbol, indicates the test acted on when you
press the “Single Test" "Repeat Test", "Multiple Tests", or
"Repeat Mult" function key. To move the cursor, rotate the
knob on the computer or press the T or l keys. To move the
cursor to the first or last test, simultaneously press the SHIFT

key and the T or ,l, key.

This menu lists two pages of tests. The second page can be
displayed by moving the cursor below the last test on page
one,

When the program is first run, and it enters this menu for the
first time, it erases the test results stored on disc. (The
program assumes these results are from a previous spectrum
analyzer.)

If you have purged the disc file of the power sensor
calibration data, this menu automatically defaults to the
Power Sensor Screen of the Test Equipment Menu. Once you
re—enter the calibration data, the program will display this
men.
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Test Auxiliary Menu

Purge Qutput Test Auxiliary Menu
Purge Qutput

Yes

Test Auxiliary Menu
Help Mode

Maln Menu*

Parameter Menu Parameter Menu¥*

Test Equipment Menu®

Test Selection Menu®

Quit Secresn

End of
” Yes Program

# Refer to separate flow chart for this menu.

Figure 6, Test Auxiliary Menu Flow Chart
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Test Auxiliary'Menu

Thie menu is an auvxiliary menu of the Test Selection Menu. It
allows you to select how the program displays test results, to
reprint test results, or purge test results from the disc. It also
provides access to the other program menus (but not program
screens) from the Test Selection menu.

Test Auxiliary Menu Function Keys

Screen (conditional} selects the computer screen as the
output device for the test results. These results comprise
test data formatted according to the "Test results sent
where? parameter of the Parameter Menw. This function
key iz displayed whenever "Screen" is not the selected
output device.

Printer (conditional) selects the HP-1B printer as the output
device for the test results. These results comprise test data
formatted according to the "Type of format for test
results?™ parameter of the Parameter Menu. This function
key is displayed whenever an HP-IB printer is not the
selected output device.

None (conditional) This function key prevents the program
from displaying test result data. Instead, the program
displays indicators on the Test Selection menu, such as
"Passed” and "Adjust Inst". This key is displayed when
either the screen or an HP-1B printer was selected as the
output device for test result data.

Reprint (conditional) prints the test results stored on disc.
Refer to the description of the "Purge Output" function
key. Thigs function key is displayed whenever an HP-IBR
printer is being used with the program.

Purge Output causes the program to purge the disc file
contaiming test results. This can be done if the disk is
already full of test results from previous instruments.
Refer to the description of the Reprint function key.
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Help puts this menu in its Help Mode. Thisz mode displays a
description of the Test Auxiliary Menu and its function
keys. It also has a "Return” function key. When pressed,
thiz key displays the Test Auziliary Menu.

Main Menu displays the Main Menu, which allows you to
select any of the program menus, reprint test rcsults, or
restart the program. Refer to the description of the Main
Menu.

Parameter Menu displays the Parameter Menu, which
allows vyou to specify several different operating
parameters of the program. Refer to the description of the
Parameter Menu.

Equipment Menu displays the Test Equipment Menu, which
allows yon to enter the model numbers and HP-IB
addresses or serial numbers of the external test equipment.
Refer to the description of the Test Equipment Menu.

Test Menu digplays the Test Selection Menu, which allows
you to select among the different testing modes of the
program. Refer to the description of the Test Selection
Menu,

Quit displays the Quit Screen. This screen asks if you want to
quit the program and presents two funetion keys "Yes" and
"No". Pressing "Yes" stops the program and returns
computer control to the BASIC lanpuage. Pressing "No"
displays the Test Auxiliary menu (this menu).
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MESSAGES AND CODES

Listed below are the messages and codes produced by System
Verification to indicate the status or result of a test.
Following the messages and codes is a list of the function key
names--including the abbreviated names used with the HFP
9826 Computer.

Lol Lt

This symbol next to a test result denotes that even though the
measurement uncertainties were added to the specification,
the test result is still outside the specification.

Pl b et

This code next to a test result denotes the indicated test result
far exceeded the expected value. This probably indicates test
equipment, accessories, or spectrom analyzer failure,

Aborted

This message means the operator aborted the test,

Adjust Inst

Adjust Instrument indicates the spectrum analyzer must be
adjusted to meet the tested specification.

Hdw Broken

Hardware Broken means the test results far exceed the
expected values, indicating possible test equipment, accessory,
or spectrum analyzer failure.

Passed

This meseage indicates the spectrum analyzer meets the tested
specification.
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PRGM ERROR

Program Error means the program has detected an error in
itself. Contact the H- P Signal Analysis Division for
assistance.

Setup Error

This message signifies the test was aborted because the
program could not verify the external test equipment was
properly connected.

Short Pass

Short Pass indicates the spectrum analyzer meets the tested
specification; however, the program did not completely test
the specification because either the external test equipment
did not have sufficient range or the program was in the
Limited Cal mode. (This mode shortens some tests.)

Timed Cut

This message indicates the program aborted the test.
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FUNCTION KEY NAMES

The function key names are listed below by menu. The full
function key names, used by the HP 9816 and HP 9836
Computers, are listed in the left column., The abbreviated
function key names, used by the HP 9826 Computer, are listed
in the left column. An asterisk next to a function key name
indicates that key is “optional™ it appears only when the

operator needs it,

Main Menu

All Tests
Limited Cal
Reprint
Restart
Help

Parametar Menu
Equipment Menu
Test Menu
HP-MSIB Map
Quit

Map Screen

Previous Page
Next Page
Help

Main Menu
Parameter Menu
Equipment Menu
Test Menu

Quit

All Te=st
Lim. Cal
Reprint
Restart
Halp

Parm Mnu
ETE Menu
Test Mnu
Map
Quit

Previous
Next
Help

Main Mnu
Parm Mnu
ETE Menu
Test Mnu
Quit
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Parameter Menu

Change Change
Help Help

Main Menu Main Mnu
Equipment Menu ETE Menu
Test Menu Test Mnu
Quit Quit

Test Equipment Menu

Change Model Model #

Change Address Address
Change S/N S/N

View Cal. Data View Cal
Help Help

Main Menu Main Mnu
Parameter Menu Parm Mnu
Test Menu Test Mnu
No Address No Addr.
HP-MSIB Map Map
Quit Quit

Test Selection Menn

All Tests All Test
Resume Testing Resume
Single Test Single
Repeat Test Repeat
Help Help
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Limited Cal Lim. Cal
Multiple Tests ‘Multiple
Repeat Mult. Repeat M
Auxiliary Menu Aux Menu
Quit Quit

Test Auxiliary Menu

Screen Screen
Printer Printer
None None
Reprint Reprint
FPurge Output Purge
Help Help

Main Menu Main Mnu
Parameter Menu Parm Mnu
Equipment Menu ETE Menu
Test Menu Test Mnu
Quit Quit
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SPECIFICATIONS

The following specifications apply to the three Modular
Spectrum Analyzer systems: HP 71100A, Radio Frequency
Spectrum Analyzer; HP 71200A, Microwave Spectrum
Analyzer;, HP 71300A, Millimeter Spectrum Analyzer.
Specifications for other configpurations of the Modular
Measurement System are not included in this section.

Where specifications are subject to minimization with error
correction routines, corrected limits are given unless noted.

Specifications describe the warranted performance over the
temperature range 0° to 55°C (except where noted) after one
hour continuous operation.

Characteristics provide useful information by giving
functional, but non- warranted, performance parameters.
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TEST DESCRIPTIONS

m This section describes the uncertainty analysis methods used in
the System WVerification tests, lists the tests, and describes
them. Each test description does the following things:

+ references the tested specification
liste the necessary test equipment
describes the test equipment set up
describes the test algorithm
+ indicates if and how the test i done in Limited Cal
The test descriptions list the generic categories of equipment
needed for a test. Table 2 lists the acceptable model numbers
for each category. The table also indicates a recommended

model which tests the specification either more completely,
more accurately, or both.
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MEASUREMENT UNCERTAINTY

Since test equipment models have different accuracies, the
program calculates the measurement uncertainty for the
model actually used. It also calculates the uncertainty for each
measurement since different measurements may rely on
different equipment specifications. The total measurement
uncertainty involved in each measurement is listed with the
test results when these results are sent to the computer screen
or a printer (see Parameter Menu).

Combining Specification and Measurement Uncertainty

To determine if an instrument has passed a test, the program
combines the tested specification with the total measurement
uncertainty and compares this to the measured value. The
specification is usually specified as a value plus or minus a
value {e.gz., 10dB %1 dB). The measurement vncertainty is

added at the extreme range of the specification (e.g. 11 4B +
measurement uncertainty, 9 dB - measurement uncertainty).
A measurement within this combined range is considered
within specification. See Figure 8.

The total measurement uncertainty can be dependent on
several separate measurement uncertainties. There are two
ways the program can sum these separate uncertainties: Worst
Case or Root-Sum-5quare.
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Figure 8. Acceptable Measurement Range
Worst Case
Worst Case analysis determines the largest possible value of
the total measurement uncertainty. It does this by summing

the absolute magnitudes of the extreme values of each of the
individual measurement uncertainties, as follows;

® WORST CASE UNCERTAINTY = |U,| + [Uyj + [Us} + etc.
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Root-Sum-of ~the~Squares {RSS)

RSS uncertainty is based on the fact that although most of the
individual measurement uncertainties are systematic {not
random), they are independent of one another. They can,
therefore, be combined as random variables as follows:

RS.S.
Uncertainty %=

where
U; = the uncertainty in the particular measurement (in linear)
M; = the expected value of the measurement (in linear)

The RSS is an accurate and statistically significant estimate of
the total measurement uncertainty. The Worst Case Sum
simply defines the boundaries of the total uncertainty without
giving a specific estimate to it.
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DESCRIPTIONS

Some of the test descriptions apply to two or more separate
tests. This is because many of the tests have the same
alzorithm but different data values. For example, the Log
Fidelity test description covers both the HP 70902A and HP
70903A Log Fidelity tests.

Speciftcation Test Adjust or Repair

1.
2
3
4.
5.
6.
7.
8
9.

Frequency Reference Accuracy HP 70900A
Calibrator Amplitude Accuracy HP 70900A
Log Fidelity IF Section
Linear Fidelity IF Section
IF Gain Accuracy IF Section
Resolution Bandwidth Tests IF Section
Sweep Time Accuracy HE 70900A
Frequency Readout Accuracy HP 70900A
Frequency Span Accuracy HP 70900A

). Frequency Response RF Section
. Average Noise R.F Section, IF Section, or HP 70200A
. Noige Sidebands HP 70900A, RF Section
. Image Rezponses P.F Section, IF Section
. Residual Responses E.F Section, IF Section
. Synthesis Related Sidebands HP 70900A
. Line & System Related Sidebands HP 70900A
. Gain Compression R.F Section, IF Section
. Out of Range Responses HFP 70904A, HP 7T0900A
. Input Coupling Switching HP 70904A
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1. FREQUENCY REFERENCE ACCURACY

Tested Specification

FREQUENCY, Frequency Reference Accuracy (Aging)

Equipment

Frequency Counter

Equipment Setup

The CALIBRATOR output of the HP 70900A 15 connected to
the input of the Frequency Counter.

Description ‘

With the DUT set to its internal frequency reference, the
Frequency Counter is used to measure the 300 MH:z
Calibrator frequency.

This test is done in the Limited Cal mode.
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2. CALIBRATOR AMFPLITUDE ACCURACY

Tested Specification

AMPLITUDE ACCURACY, Calibrator Uncertainty

Equipment

Power Meter

Power Sensor

Equipment Set Up

Connect the Power sensor to the HP 70900A CALIBRATOR
output connector,

Description

After zeroing and calibrating the Power Meter, the Power
Sensor 15 connected to the DUT calibrator output. The
calibrator amplitude is measured and corrected using the Cal

Factor of the Power Sensor.

This test is done in the Limited Cal mode.
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3. LOG FIDELITY

(for the HP 709024 or HP 70903A)

Tested Specification

AMPLITUDE ACCURACY, Scale Fidelity, Log

Equipment

Level Generator

Equipment Sat Up

Connect the 50 Ohm output of the Level Generator to the RF
INPUT of the Spectrum Analyzer.

Description

The DUT is set for a Reference Level of +10 dBm, a Span of 0
Hz, and a2 Resolution Bandwidth of 100 kHz.

The Level Generator frequency is adjusted to peak the
detected signal, and the amplitude is adjusted to the Reference
Level of the Spectrum Analyzer.

The Level Generator is then stepped down in 2 dB increments
while the amplitude error between the Level Generator and
the displayed trace average is measured. In the Single Test
mode | dB increments are used. The results of this test can be
printed in a graph,
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4, LINEAR FIDELITY

(for the HP 70902A or HF 70903A)

Tested Specification

AMPLITUDE ACCURACY, Scale Fidelity, Linear

Equipment

Level Generator

Equipment Set Up

The 50 ohm output of the Level Generator is connected to the
RF input of the Spectrum Analyzer.

Description

The Reference Level is set to 0 dBm. The HP T0902A, test sets
the Resolution Bandwidth to 30 kHz; the HP 70903A test sets
the Resolution Bandwidth to | MHz  The LIN display mode ig
selected. The Level Generator is set to provide a signal near
the Reference Level

The Spectrum Analyzer marker is peaked and the Reference
Level is set to that value. This establishes a reference at the
top of the display.

The Level Generator is stepped down in 2 dB increments (4 dB
for All Tests mode) The wvariation between the Level
Generator amplitude and DUT marker amplitude is measured.
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5, IF GAIN ACCURACY

{(for the HP 70902A or HP 70903A)

Tested Specification

AMPLITUDE ACCURACY, IF Gain Uncertainty

Equipment

Level Generator

Equipment Set Up

The 58 ohm ocutput of the Level Generator is connected to the
RF INPUT of the DUT.

Description

The spectrum analyzer is set for a Reference Level and RF
Attenuator setting that corresponds to 0 dB IF Gain. The
Level Generator is set to approximately 4 dB below this
Reference Level to establish a reference amplitude.

The Reference Level is then decreased 10 dB. The Level
Generator output is decreased until the reference amplitude is
reached. The difference in Level Generator amplitude is the
IF Gain. This is repeated for each IF Gain step.

This test is done in the Limited Cal mode.
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6. RESOLUTION BANDWIDTH TEST

(for the HP 70902A or HP 70903A)

Tested Specifications

AMPLITUDE ACCURACY, Reszolution Bandwidth Switching
Uncertainty

FREQUENCY, Resolution Bandwidths (-3 dB)

Equipment

Level Generator

Equipment Set Up

Connect the RF OUTPUT of the Level Generator to the RF
INPUT of the DUT.

Description

The bandwidth switching variation is tested by setting a
reference value at the widest resolution bandwidth. The DUT
resolution bandwidth is then stepped down in a 1, 3, 10
sequence and the amplitude wvariation from the widest
bandwidth 13 recorded. The data is then normalized to the
reference bandwidth.

The 3 and 60 dB points of the resolution bandwidth response
are tested as follows. The DUT is set to the 0 Hz span and the
Level Generator frequency is adjusted to peak the response.
The Level Generator amplitude is then stepped down 3(60) dB
to establish a reference value. The Level Generator amplitude
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is then returned to the original value and the frequency is
decreased until the 3(60) dB reference amplitude is reached.
This establishes the lower 3(60) dB frequency point. The Level
Generator frequency is then incremented until the upper
3(60) dB point is found. The difference in Level Generator
frequencies is the 3(60) dB bandwidth.

This test is done in the Limited Cal mode for some of the
bandwidths.
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" 7. SWEEP TIME ACCURACY

Tested Specification

SWEEP, Sweep Time

Egquipment

Universal Counter

Equipment Set Up

The HSWP output on the tear panel of the HP 70900A Local
Oscillator is connected to the input of the Universal Counter.

Description
The DUT sweep times are selected to turn on each of the 12
bits of the sweep DAC. Only one bit is on at a time except

when the lower 6 bits are tested, then bit 6 is also on.

The DUT is set for a span of 0 Hz and a sweep i5 triggered.
The sweep time 18 measured with the Universal Countey.
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8. FREQUENCY READOUT ACCURACY

Tested Specification

FREQUENCY, Frequency Readout Accuracy

Equipment

Synthesized Source

Equipment Set Up

Connect the RF OUTPUT of the Synthesized Source to the
DUT RF INPUT.

NOTE

A low loss cable such as HP P/N 8120-3124 must
be used to connect the Synthesized Source to the
DUT,

Deseription
For each Span and Readout Frequency selected, the frequency
readout of the DUT is compared to the frequency of a

synthesized source signal

This is accomplished by setting the source so it produces a
signal between the start and stop frequencies of the DUT,

34
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peaking a2 marker on this signal, and reading the marker
frequency.

The Frequency Readout Accuracy is tested at a maximum of
13 frequencies and 4 spans. In the Limited Cal mode it is
tested at up to 7 frequencies and 3 spans.
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9. FREQUENCY S5PAN ACCURACY

Tested Specification

FREQUENCY, Frequency Span Accuracy

Equipment

Synthesized Source.

Equipment Set Up

Connect the RF QUTPUT of the Synthesized Source to the

DUT RF INPUT.

Description

The DUT center frequency is set to 1.5 GHz. To test spans
from 1 kHz to 1 GHz, the Synthesized Source frequency is set
to place a signal on the second vertical graticule. The marker
is peaked and the frequency recorded. The procedurs is
repeated at the 6th and 10th graticules.

This test is done with the DUT referenced to the internal
frequency reference.

This test is done in the Limited Cal mode for spans from 10
kHz to 100 MHz
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10. FREQUENCY RESPONSE
(for the HP 70904A, HP 70905A, or HP 70906A)

Tested Specification

AMPLITUDE ACCURACY, Frequency Response

Equipment

Microwave Source

Level Generator (optional for frequencies < 50 MHz)
Power Meter

Power Sensor

Power Splitter

Equipment Set Up

Connect the RF QUTPUT of the Microwave Source to the
input port of the Power Splitter. Connect one output of the
Power Splitter to the DUT RF INPUT. Connect the other
output of the Power Splitter to the Power Sensor. The
Microwave Source must be provided with an  external
frequency reference.

NOTE

A low loss cable such as HP P/N £120-3124 must
be used to connect the Microwave Source to the
DUT.
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For frequencies less than 50 MHz, connect the OUTPUT of
the Level Generator to the DUT RF INPUT.

Deseription

The Power Meter is calibrated. The DUT RF Input Attenuvator
is set to 10 dB. The Microwave Source output level is adjusted
for a reading of —-10 dBm at 300 MHz on the Power Meter.
The DUT marker amplitude is read to establish a reference.
Measurements are made in each frequency band above 50
MHz:.

For frequencies less than 50 MHz the frequency response is
measured with the Level Generator. The Level Generator
output level is adjusted to produce the same DUT marker
amplitude as that using the previous set up. The frequency
response is measured.

The frequency response data is available in graph mode and
the test is performed in the Limited Cal mode.
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11, AVERAGE NOISE

(using the HP 70902A or HP 70903A)

Tested Specification

AMPLITUDE, Displayed Average Noise

Equipment

50 ohm Termination

Equipment Set Up

Connect the 50 ohm Termination to the DUT RF INPUT.

Description

The Average Displayed Noise level is measured at frequencies
across each band. Ten data points are taken below 10 MHz.

When the DUT system has an HP 70902A, a span of 0 Hz is
used with a resolution bandwidth of 10 Hz and a video
bandwidth of 3 Hz. When the DUT system has an HP
70903A, a span of 0 Hz 1s used with a resolution bandwidth of
100 kHz and a video bandwidth of 300 Hz. A sweep is taken
and the trace information is averaged.

Thus test is performed in the Limited Cal mode,
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12, NOISE SIDEBANDS

Tested Specification

FREQUENCY, Spectral Purity, Noise Sidebands

Equipment

Clean Source

Equipment Set Up

Connect the RF OUTPUT of the Clean Source to the DUT RF
INPUT connector.

Description

The noise sidebands are measured at specified offset
frequencies. The DUT is set for 0 dB attenuation and a span
of 0Hz. The signal amplitude iz adjusted to the Reference
Level, which is the carrier level. For each offset frequency the
carrier frequency is incremented by the offset frequency. The
DUT Resolution Bandwidth iy set to 3% of the offset
frequency. A sweep is taken and the data is averaged. The
data is normalized to a 1 Hz bandwidth and corrected for Log
detection and noise bandwidth.

This test is done with the DUT referenced to the internal
frequency reference.

In the Limited Cal mode the test is done at 10 MHz only. In
the Single Test mode additional measurements are taken,
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O 13 IMAGE RESPONSES

Tested Specification

AMPLITUDE, Spurious Responses, Image Responses

Equipment

Microwave Source

Equipment Set Up

Connect the RF OUTPUT of the Microwave Source to the
DUT RF INPUT.

Description

The source and DUT are tuned to a frequency of 250 MHz
The PUT's marker is used to determine the carrier amplitude.

The source is then tuned to the image frequencies and the
tmage amplitude igs meagured.

The test is performed in the Limited Cal mode.
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14, RESIDUAL RESFONSES

Tested Specification

AMPLITUDE, Residual Responses

Equipment

50 ochm Termination

Equipment Set Up

Connect the 50 ohm Termination to the DUT RF INPUT.

Description

The DUT RF input attenuator is set to 0 dB. The frequencies
where residual responses can occur are calculated and the
DUT is tuned to these frequencies. The residual product level
is measured.
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15. SYNTHESIS RELATED SIDEBANDS

Tested Specification

AMFPLITUDE, Spectral Purity, Synthesis-related sidebands
(dRc)

Equipment

Clean Source

Equipment Set Up

The RF QUTPUT of the Clean Source is connected to the RF

INPUT of the DUT.

Description

Based on the Center Frequency tuning equations, the DUT is
tuned to frequencies where synthesis related sidebands may
exist. The Source carrier level is measured. Then the Source
frequency is incremented to place the sideband on screen and
the sideband level is measured.
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16, LINE & SYSTEM RELATED SIDEBANDS

Tested Specification

FREQUENCY, Spectral Purity, Line and System related
sidebands (dBc)

Equipment

Clean Source

Equipment Set Up

Connect the RF OUTPUT of the Clean Source to the DUT RF
INPUT connector

Description

The source is set for an amplitude of -10 dBm. The line and
system related sidebands are tested at a frequency of 32 MHz
The signal is peaked on the DUT and set to the Reference
Level. ‘

The source is then offset by the known sideband frequencies,
and the sideband level is measured,

This test is done in the Limited Cal mode. In Single Test mode
the measurements are repeated at 1200 and 2500 MHz.
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17. GAIN COMPRESSION

(using the HP 70902A or HP 70903A)

Tested Specification

AMPLITUDE, Gain Compression Level

Equipment

Level Generator
Measurement Receiver
Signa] Sensor

Equipment Set Up

The Level Generator is connected to the RF INPUT of the
DUT. The Measurement Receiver is connected to the IF
QUTPUT on the front panel of the HP 70902A/HP 70903A.

Description

The Level Generator is set to produce a siznal within the
range of the DUT. The DUT is tuned to this signal, and the
tnput attenuator is set to 10 dB. The DUT is set to zero span
and the Level Generator is tuned to the center of the DUT
pass band.

The amplitude of the Level Generator is adjusted until a
signal of -30 dBm or less ig at the DUT input mixer. The
Measurement Receiver then measures the signal path gain; this
value is used as the reference for no gain compression. '

The Level Generator amplitude is increased to produce a
signal of -10 dBm at the DUT input mizer. The Measurement
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Receiver again measures the signal path gain. The difference
between the two gain measurements is the Gain Compression.
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18. OUT OF RANGE RESPONSES

(for the HP 71100 only)

Tested Specification

AMPLITUDE, Spurious Responses, Out-of -range responses

Equipment

Microwave Source

Equipment Set Up

The RF output of the Microwave Source is connected to the
RF INPUT of the DUT,

NOTE

A low loss cable such as HP P/IN §120-3124 must
be used to connect the Microwave Source to the
DUT RF INFUT.

Deseription

The Microwave Source ig stepped in 100 MHz increments (250
MHz in the All Tests mode) from 4 to 18 GHz. At each 100
MHz increment the DUT is tuned to the center frequencies
that could produce an out of range response. The response
level is measured at each of these frequencies.
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19, INPUT COUPLING SWITCHING

(for the HP 71100 only)

Tested Specification

AMPLITUDE ACCURACY, Input Coupling Switching

Uncertainty

Equipment

General Source

Equipment Set Up

Connect the RF output of the General Source to the RF

INPUT connector of the DUT.

Description

The input coupling switching is tested at signal frequencies of
500 kxHz, 50 MHz, 500 MHz, and 2500 MHz. The DUT is set
for DC coupling and the signal amplitude iz measured. The
input coupling is then switched to AC coupling and the
dif ference is measured.
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INTRODUCTION

This chapter explains how to troubleshoot an HP 71100,
71200, or 71300 Modular Spectrum Analyzer to identify a
fauity module, display, or mainframe.

These spectrum analyzers have many automatic, built-in,
troubleshooting tools and two troubleshooting programs. This
chapter explains these troubleshooting tools and programs. It
also explains how to troubleshoot the spectrum analyzer when
it has 2 problem that prevents access to the bult-in
troubleshooting tools,
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THE TROUBLESHOOTING TOOLS

The Modular Spectrum Analyzer has the following 2utomatic,
built-in, troubleshooting tools

Indicator Lights

Error Message Reporting
Display Tests

Analyzer Test

Built into the display of the spectrum analyzer is another
troubleshooting tool: the HP-MSIB Troubleshooting Utility.,
This utility is not automatic—it interferes with normal system
operation. The Diagnostic-Disruptive Failures section of this
chapter describes the HP-MSIB Troubleshooting Utility.

Also, provided with the spectrum analyzer are the following
troubleshooting programs:

System Diagnostics
Systermn Verification

This section describes these troubleshooting tools and
programs, however, to understand them you must understand
the following terms.

Element: anything that talks on the HP-MSIB.

Module: anything that plugs into the HP 70001 A Mainframe.
Slave; an element that is controlled by another element.
Master: any element which is uged to control other elements.

Instrument: a module or group of modules that perform a
measurement function.
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INDICATOR LIGHTS

Module Error Indicator

The module error indicator, the ERR light, indicates when the
module has an error condition. If the module iz a slave, then
the error light of both the slave and its master will indicate
the error condition,

Display Ervor Indicator

The display error indicator, an E in the status block, indicates
an error condition in the display or any other module at row
address 0. See Figure 1.

All elements a2t row address 0 (masters) report their error
status to the display. Therefore, the display turns on its error
indicator when any module on the HP~-MESIB reports an error.

Flashing Error Indicator

The Error indicator of an element (module or display) flashes
at a 1 Hz rate when the element cannot communicate on the
HP-MSEIE.

(Some errors, for example locking errors, may be only present
when the spectrum analyzer sweeps and thus cause the Error
indicator to flash at the sweep rate.)

Status Indicators

All elements have an Active status indicator; displays write an
A (Active) in the status block; modules have an ACT {Active)
light.
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REFORT ERRORS S0FT KEY ERROR MESSAGE BLOCK

SELECT

PLOT

DEFINE
HARDCP;

|:I

1
ﬁmllnnnmyﬂﬁgm;
e | LT[,

TESTS MWWWF.IWWW‘“WWW
INTEN M.‘“M

T 12 RECALL
HELP BB 152 a kHz VB 308.8 k: ST SB Bosec conrls

ERROR INDICATOR

Figure 1. Error Reporting

An Active indicator of a display comes on when the display ig
addressed over HP-IB or when a DISPLAY (DSP) screen is
selected.

An Active indicator of 2 module comes on when the module is
making a measurement and its master has keyboard control of
the display.

Both displays and modules turn their Active indicator on
when the cursor of the Address Map (DISPLAY screen) is at
their HP-MSIB address Thus, the HP-MSIB address of each
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element can be identified by scrolling the cursor through the
Address Map and observing the Active indicators,

Mainframe Fault Indicators ‘

The following comprise the mainframe fault indicators:

VOLT/TEMP
CURRENT
1/O CHECK

These fault indicators are explained in the Appendix (HP
70001 A Mainframe).

ERROR MESSAGE REPORTING

Error Message Block .

The local oscillator writes the error messages of the spectrum
analyzer in the error message block of its display window. See
Figure 1.

Each error message contains a description of the error, the
ertor number, and the model number and address of the
module with the error condition. Five error messages can be
displayed at the same time.

Error Report Screen
The Error Report screen shows the errors of any display or
master at yow address 0. The REPORT ERRORS soft key of

the DISPLAY (DSP) screen displays the Error Report. See
Figures 1 and 2.

If both the display and a master (local oscillator) are reporting
errors, the Error Report displays a MORE ERRORS soft key

4
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LOCAL OSCILLATOR ERROR FROM
REPORTING ERRORS SLAVE MODULE

ERROR REFORT/from SELECT
INSTR
709088 Lo/Ctir (Row @, Column £8)

PLOT  |7002 709050 3.28 First L0 unlevelod igség“
7¢13 7A908A B.28 Can't finetune YTO

DEFINE ACDRESS
HARDCFY HRP

REPORT CONFIG
ERRORS DISPLAY

DISPLAY SHOM
TESTS

INTEN
RDJUST

HELP

Figure 2. Error Report Screen

and the errors of the element with the lowest column address.
Preming MORE ERRORS displays the errors of the element
with next highest column address. See Figure 3.

Written at the top of the Error Report screen is the model
number, description, and HP-MSIB address of the master or
display that is reporting errors. See Figures 2 and 3.

The local oscillator reports its own errors and the errors of all
its slaves on the same screen. Therefore, error messages
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DISPLAY
REPORTING MORE ERRORS
ERRORS SDFT KEY

N\

ERROR REPDAT ¥ryr MORE
ERRORS

702@5A, DISPLAY {Row @, Coluon 18)
e Illegal command by HP-IB.

(I A

Figure 3. MORE ERRORS Soft Key

reported by the local oscillator show the model number and
HP-MSIB address of the module that generated the error. See
the error messages in Figure 2.

When the display reports Usage Errors it shows whether the
Usage FError was generated by the HP-IB controller or by a
master module. See the error message in Figure 3.
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NOTE

The Error Report screen reports only the errors
that were present when the REPFORT ERRORS
soft key was pressed, If the error condition clears
hetore REPORT ERRORS is pressed, then the
message "No Errors" will appear on the screen.

To exit the Error Report screen press the USER (USR) or
MENU (MNU) key.

Display-Disruptive Errors

Dhsplay error conditions that might interfere with a normal
display are called display—disruptive errors. Display-disruptive
error messages are written on a mostly blank CRT in large,
capital letters.

Title Line

The display indicates on the title line of the CRT if the
display Confidence Test passed or failed. See Figure 4. Error
messages generated by the Confidence Test must be viewed
through the Error Report screen.

DISPLAY TESTS

The Display Tests comprise the diagnostic and adjustment
routines of the display instruments (HP 70205A and HP
70206A). The DISPLAY TESTS soft key is located in the
DISPLAY (DSP) screen. See Figure 5. This soft key accesses
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PATTERN RBL -8.13 dn DISPLRY
1 'HTTE“ 1E1 EB ID
10,00 dB-/00

PATTERN| y10EQ BANGUIDTH KNOS
e 0.0] kHz TEST

PATTERN : KEY
3 TEST

PATTERN CONFID
4 TEST

TUMBLE
FIGURES

CENTEE Z00. 00 MHz SFEN 1B, 0@ fHz
=RB 188 khz *UB 38.0 kHz 5T 90.BR msec
E@8L Confidence test passed [CSPFL T A

TITLE LINE

Figure 4. Confidence Test Results

the Display Tests screen, which contains the following soft
keys. See Figure 6.
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AL ©.88808 dix SELECT

REPORT CONF 6
ERRORS .-. DISPLAY

SHOK
kLl conF 16

st A o s

Ml
 ""L | [ LT T ™
i CENT ‘

F 300, 8¢ iz PAN 15,809 WAz prpp)
HELP A8 162.8 kHz VB 38.B khe ST 50, Busec_copcre
[DISPT A

Figure 5. DISPLAY TESTS Soft Key

PATTERN 1, 2, 3, and 4, Soft Keys

These soft keys display test patterns which are used to adjust
the display module. The Appendix (HP 70205A and HP
70206A) explains the test patterns and related adjustments.

DISPLAY ID Soft Key
Pressing the DISPLAY ID soft key shows the firmware version,

HP-MSIB address, HP-IB address, and Dot Generator release
of the display.




Tadde |
Skt & of 3

OTHER
INDICATORS:

DOT GEN A3 - f this light Is on, an errar
on the Dot Ganerator board is indicated.
However, it may come oh mementarily
during start-up or during confidance
test.

MSIB - Indicates that the 5 volts to the MSIB
board is out of range.

MICROPAOCESSOR A8 - Indicates an error on the
Microprocesser hoard.

FOWER SUPPLY - The power supply indicator tights
located on Powar Supply board, must all be
green. |f any of the llights are not on,
this Indicates & power supply failure.
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If the display passes the Confidence Test and the CRT displays
no visible distortion, there is a 95% confidence that the display
instrument i1s functioning correctly. The title line of the CRT
indicates whether the display passed or failed the test. See
Figures 4 and 6.

If the display fails the Confidence Test, it writes an E (Error)
in the status block. Any error messages produced by the
Confidence Test can be viewed by pressing the REPORT
ERRORS s0ft key of the DISPLAY (DSP) screen.

The display automatically runs the Confidence Test at power
on; however, it only indicates if the test failed, not if it passed.
The HP-MSIB capability of the display instrument is also
tested at power on. If this test fails, the error indicator (E) will
blink.

TUMBLE FIGURES Soft Key

This soft key starts a demonstration routine. While this
routine i running, the display instrument cannot
communicate on HP-IB HP-MSIB, or respond to any
front-panel keys except Back Arrow (+) and the figure
selection soft keys,

ANALYZER TEST

Analyzer Test is a self test routine of the HP 71100, 71200,
and 71300 Spectrum Analyzers. (The displays, the HP 70205A
and 70206A, are not tested by Analyzer Test.)

If the spectrum analyzer passes this test, then the analog
circuits of the HP 70900A (LO) module and all the processor,
memory, and HP-MSIB circuits of the spectrum analyzer are
functioning correctly.

To access the ANALYZR TEST soft key press the SPECIAL
FUNCTIOMNS soft key of the MENU (MMNU) screen. See

11
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Figures 7 and 8 Analyzer Test is automatically run at power
ON. It is also run by the System Diagnostics program.

Error messages from Analyzer Test are displayed in the Error
Message Block of the local oscillator display window (f one is
assigned). When Analyzer Test detects an error, both the local
oscillator and display turn on their error indicators, even if
the local oscillator does not have a display window. Analyzer
Test error messages can also be viewed with the Error Report
BCTEEIL.

IIIIIIIII
CONFIG .-.-.Il...- CONTROL
HENEEEEEEN
wwr) | L TV ] e

" I%IIIIIIIIII

HIXER

il i IWWW

S0URCE

- TR SPAN 15.008 AHz [yor
RB 153 B kHz VB 300.0 kHz IS_JE_N%L%D;SPLM

Figure 7, SPECIAL FUNCTIONS Soft Key
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PRESET RL 0.6A0R dBm

ENTER HAG MHz
EXIT RB 162.0 kHz VB 30@.9 kh: 5T 53 Bezec HOLD

Figure 8. ANALYZR TEST Soft Key

Background Tests
The spectrum analyzer continuously checks for certain error
conditions. These checks are called background tests

Examples of background test errors are Usage Errors and
locking or leveling errors.

SYSTEM DIAGNOSTICS

System Diagnostics 15 a troubleshooting program for the
analog and digital circuitry of the HP 71100 and 71200

13
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Modular Spectrum Analyzers. It is loaded into the RAM of
the HP 70900A Local Oscillator at the factory.

When System Diagnostics is loaded at the factory, the USER
(USR) screen soft key SIG TRE ONM OFF is relabeled
DIAGNOSTICS. Pressing the DIAGNOSTICS soft key runs
System Diagnostics. (See Figure 9.} The program takes
approximately 5 minutes to run. After it runs, the spectrum
analyzer is left in the uncorrected state. Error messages
produced by the program are displayed in the Error Message
Block of the spectrum analyzer display window.

NOTE

When System Diagnostics runs it erases all
instrument state (NSTATE) definitions,

NOTE

Because System Diagnosties is a down-loaded
program, it can easily be disrupted or destroyed by
spectrum analyzer functions that affect RAM.
The Running System Diagnostics and Destroying
System Diagnostics sections describe how the
program can be disrupted or destroyed,

System Diagnostics tests the analog circuits of the spectrum
analyzer with the CALIBRATOR signal and built-in service
detectors. It tests the controller and memory c¢ircuitz by
running the Analyzer Test. {t does not test the display
instruments (HF 70205A and 70206A). They can be tested
with their Confidence Test function.

14
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WARKER AL ©@.0888 dBe CENTER

HORMAL ====-.-.-

HARKER
DELTA

HIGHEST

REXT
PERK

HKR TO
CF

CENTER 309,80 iz PAN 15,800 Tz gycep
RB 162.8 kHz VB 368.8 kH: ST SB.Basec i

Figure 9. DIAGNOSTICS Soft Key

Running System Diagnostics

Before Systemm Diagnostics can run, the following three
requirements must be met:

1. HP 70900A Available RAM. The local oscillator (HP
70900A) must have 1,000 bytes of avatlable RAM.

The SHOW CATALOG soft key of the INSTR STATE screen
(MENU key) shows how much RAM is available.

There are three major ways RAM is wused: trace length
definitions, instrument state storage, and user defined

15
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fanctions and variables. Trace lengths can be reset to nominal
values with the IP key (Instrument Preset). Instrument states
can be reset to 0 with the NO. OF STATES soft key of the
STATE screen of the MENU (MNU) key. User defined
functions and variables can be erased with the DISPOSE
command. The easiest way to do this i3 with the System
Diagnostics utilities explained under "System Diagnostics On
Disk" on the following pages.

2. HP-MSIR Addressing Order. In addition to meeting the
normal addressing requirements of the HP 70900A, the
HP-MSIB addresses of the spectrum analyzer must meet these
additional requirements:

All modules must have the same column address.

The local oscillator must have a row address of 0. (For
example 0, 27.)

The local oscillator must have a lower ¢olumn address than
other local oscillators at row address 0.

The Address Map soft key of the DISPLAY (DSP) screen shows
the addresses of all elements on the HP-MSIB.

3, Cal Signal, The CALIBRATOR output of the HP 70900A
must be connected to the RF INPUT of the RF Section.

Destroying System Diagnostics

The PRESET USR KY Soft Key. If the PRESET USR KY soft
key is pressed, then the DIAGNOSTICS soft key label will be
erased and the default SIG TRE ON OFF soft key label will
return. Erasing the DIAGNOSTICS soft key label makes
System Diagnostics inaccessible but does not erase it.

To relabel the 5IG TRK ON OFF soft key as DIAGNOSTICS, .
execute the following command string with the ENTER
COMMAND soft key of the SPECIAL FUNCTIONS screen.
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KEYDEF 14, DIAG,/DIAG-LENOSTICS/;

This command string can also be sent over the HP-IB (to the
HFP 70900A) with an external controller.

The ENTER COMMAND soft key c¢an also be used to run
System Diagnostics without a soft key by executing just the
DIAG command. The ENTER COMMAND soft key is
explained in the Manual Operation section of the Operation
Manual,

The DISPOSE ALL command. Executing the DISPOSE ALL
command erases all user defined functions and variables,
including the System Diagnostics program.

To avoid losing System Diagnostics, it i3 recommended that
you make a back-up copy when youn receive the spectrum
analyzer. If you have access to an HP Series 200 Computer,
the System Diagnostics disk shipped with this manual can
serve as the back—up (see the following section). If you do not
have an HP Series 200 Computer, use the USTATE command
to make a back-up copy for your computer.

The USTATE command puts the contents of the HP 70900A
RAM (including Systemn Diagnostics) on the HP-IB. The
following program lines demonstrate a suggested algorithm for
reading the RAM, including System Diagnostics,

10 | Dimension memory for RAM contents

20 DIMU_ state$[30000]

30 18end the USTATE command to the local oscillator
40 OUTPUT Lo_ hpib_ addr"USTATE?"

50 1 Read the length bytes of the USTATE data string
60 ENTER Lo hpib_ addr USING “#,2X W"Data_ length
70 18et AS egual to length and format (ASCII)

80 AB=VALS(Data_ length)&"A"

90 !Enter the data string according to A3

100 ENTER Lo_ hpib__addr USING A$;U_ state$
110!

120 ! Now write U__state$ to storage device
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System Diagnostics On Disk

A copy of the System Diagnostice vtility programs was shipped
with this manual on both 5 1/4 and 3 1/2 inch disks. These
utility programs run on HP Series 200 Computers that have
HP BASIC 2.0 or the equivalent. Each disk contains these
utilities:

SAVE__STATE saves the spectrum analyzer state on disk.

RSTR__STATE (Restore State) down loads the above state to
the spectrum analyzer.

DOWN__DIAG (Download Diagnostics) erases most of RAM
with the DISPOSE ALL command and sets the number of
instrument states to zero. It then down loads the System
Diagnostics program and labels soft key 14 az
DIAGNOSTICS.  Pressing the DIAGNOSTICS soft key
runs the program.

REM_ DIAG (Remote Diagnostics) does the same thing as
DOWN_ DIAG. It also runs System Diagnostics and
reports any errors to both the instrument and computer
displays.

These utilities were designed to be used in this way: store the
instrument configuration and down-loaded user applications
on disk with SAVE STATE. Down load and run System
Diagnostics with DOWN__DIAG or REM_ DIAG. Now,
restore the original instrument configuration and
down-loaded user applications to RAM with RSTR._ STATE.

Running The System Diagnostics Utilities Use this procedure
to run any of the utilities on an HP Series 200 Computer.

1. Load BASIC 2.0,

2. Connect the HP-IB of the computer and the spectrum
analyzer together with an HP-IBE cable.
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. Ingert the disk labeled System Diagnostics into the
computer default disk drive.

. Type the command LOAD. Follow it with & space and the
name of the wutility in guotes (for example, LOAD
"SAVE_ STATE").

Press EXECUTE (EXEC).

Press the RUN key and follow the instructions on the
computer screen.

SYSTEM VERIFICATION

System Verification is an external test program. It runs on the
HP Series 200 Computers and requires external test
equipment.

The primary purpose of System Verification is to verify the
specirum analyzer meets all its major specifications; however,
it also contains several testing modes that are useful for
troubleshooting. For example, System Verification has modes
that allow repeated testing of individual specifications, which
can be useful for troubleshooting intermittent problems.

Since Systermn Verification tests the spectrum analyzer against
itz specifications, it ¢an alse find "soft” or marginal failures
that are not found by System Diagnostics.

The System Verification chapter contains a list of the System
Verification tests. This list indicates which modules may need
adjustment or repair if a test is not passed.
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The following table sumimarizes the Display Tests, Analyzer
Test, and System Diagnostice troubleshooting tools.

Table 1. Troublesheoting Tools ‘

Screen Soft Key P“““i?:ﬂ

Display Dsp DISPLAY Yes
Tests TESTS

Analyzer MMU ANALYZR Yes
Test TEST

Diagnostics SR, DIAG- Na
MNOSTICS
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DIAGNOSTIC-DISRUPTIVE FAILURES

A diagnostic-disruptive failure is a failure that prevents the
spectrum analyzer from running its troubleshooting routines.
These failures usually result in no display, a distorted display,
flashing Error lights, or no USER (USR) or MENU (MNU) soft
keys,

A faulty HP 70900A Local Oscillator, 70001A Mainframe,
70205A Graphics Display, or 70206A System Graphics
Display 15 the usual cause of a diagnostic-disruptive failure.

Before troubleshooting a diagnostic—-disruptive failure, verify
the correct line power is applied to the mainframe, and verify
the power ON indicator comes on when the LINE switch is
pulled. If the power ON indicator does not come on, refer to
the HP 7000] A Mainframe chapter. '

SYMPTOMS

There are two groups of symptoms that help isolate a
diagnostic-disruptive failure:

Indicator lights
Abnormal displays

Indicator Lights

The mainframe and modules have indicator hights. The display
has indicator letters, which are displayed in the "status block”
in the lower-right corner of the CRT.

Mainframe Fault Indicators The HP 70001A Mainframe has
three fault indicaters: VOLT/TEMP, CURRENT, and 1/0
CHECK. If any Mainframe fault indicator is on, refer to the
HP 70061A Mainframe chapter.

21
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ERR Indicators The modules have an ERR (Error) light; the
displays have an E (Error) indicator letter. If the Error
indicator of an element flashes at a one Hertz rate, the
element cannot talk on the HP-MSIB and is probably faulty.

If more than one module flashes its error indicator, either the
mainframe HP-MSIB is faulty or a faulty module is disrupting
the whole HP-MSIB. (It is possible, but not probable, for a
module to disrupt the whole HP-MSIB without lighting its
own Error indicator.) The Troubleshooting section of the HP
70001 A Mainframe Appendix explains how to isolate a
mainframe HP-MSIB problem from a module HP-MSIB
problem.

Abnormal Display
An abnormal display on the CRT can indicate which module
(or mainframe) is faulty. Cycle power and observe the display.

Select the symptom that best describes it.

1. Display is blank or distorted.

The display module is faulty. Refer to the HP 70205A or
HP 70206A Appendix for repair information.

. Display is blank except for a message written in large
block letters.

This message is a display-disruptive error message. It
indicates a faulty display module. Refer to the HP 70205A
or 70206A Appendix for repair information. ‘

. Display shows the model number, firmware version,
HP-MSIB address HP-IB address, and Dot Generator
release date of the display.

This display indicates the display window is not assigned to
the local oscillator or the display cannot talk to the local
oscillator.
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Assign the display window to the local oscillator by
pressing the DISPLAY (D5P) key and then the SELECT
INSTR soft key. (This assigns the display to the master
with lowest column address. Press the Up Arrow key (1) to
assign the display to the instrument with the next highest
address.)

If the display window cannot be assigned to the local
oscillator in the above manner, then a module with a
faulty HP-MSIB interface is "hanging up" the spectrum
analyzer or the HP-MSIB or local oscillator is faulty.

To isolate the HP-MSIB problem, refer to the following
section.

HP-MSIB TROUBLESHOOTING

There are two methods for troubleshooting an HP-MSIB
problem. The first method uses the presence of flashing Error
indicatore and involves removing modules from the
mainframe. This method is explained in the HP 70001A
Appendix. The second method wuszes the HP-MSIE
Troubleshooting Utility. The second method is more
complicated than the first, but it does not rely on flashing
Error indicators. It also allows troubleshooting without
removing modules. This method is explained below.

NOTE

The following description covers MOST failure
modes of the HP-MSIB,
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HP-MSIB Troubleshooting Utility

The HP-MSIE Troubleshooting Utility, a routihe of the
digplay instrument, allows you to verify if an element can
communicate on the HP-MSIB. By determining which
elements can communicate and which cannot, you can isolate
the HP-MSIB problem.

To uvse the utility vou must know the HP-MSIB addresses of
the elements. It is recommended that you keep a written list
of the HP-MESIB addresses.

NOTE

The Address Map "freezes” if there is an HP-MSIB
problem. Thus, after an HP-MSIB problem occurs
the Address Map cannot be relied on to determine
the addvesses of the elements,

If you do not know the HP-MSIB addresses, they can be
deduced from the HP-IB address of the local oscillator, the
addressing rules, and the response of the troubleshooting
ntility,
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NOTE

The HP-MSIE Troubleshooting Utility inbhibits
normal operation of the HP 70000 System, Using
the utility may put the system in a state that can
only be recovered from by cycling power.

Purging Window Assignments When the HP-MSIB is not
working, the troubleshooting utility cannot be used unless the
display iz prevented from automatically communicating with
other HP-MSIB elements. This is done by purging ALL
window asgsignments of the display. The SHOW CONFIG soft
key of the DISPLAY (DSP) screen shows which windows are
assigned. Use the following procedure to purge window
assignments.

. Press the DISPLAY (DSP) key.
. Press the CONFIG DISPLAY soft key.
. Press the PURGE WINDOW soft key.

. Select the window to be purged by pressing the Up Arrow
(1) or Down Arrow () key.

. Press EXECUTE to purge the window.

. Repeat steps two through five until all windows are
purged. '

. Cycle power.

When all window assignments are purged the USER screen
will be blank, except for the status block.
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Accessing The Utility To access the HP-MSIB
Troubleshooting Utility, press the DISPLAY (DSP) key and
then the DISPLAY TESTS and KNOB TEST soft keys. The
CRT display should look like Figure 10. Note that the Knob
Test value is 00. With the value at 00, press the lower-left
soft key (unlabeled). The HP- MSIB Troubleshooting Utility
will now be displayed. See Figure !1. This utility is entered
through an unlabeled soft key to prevent users from
accidentally disrupting normal system operation.

PATTERN BISPLAY
1 10

PATTERN KNDB
2 TEST

PATTERN KEY
3 TEST

PATTERN CONFID
y TEST

TUMBLE
FIGURES

[DsPL [ &

Figure 10. Knob Test Display
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This utiltity may inkibit normal system
cperation. Use ¢ to exit.

Figure 11. HP-MSIB Troubleshooting Utility

Using The Utility The utihity has two main soft keys:
ACTIVE ON and ACTIVE OFF. See Figure 11. These soft
keys send the HP-MSIB command to turn the Active indicator
of an element on and off. Once the command is sent, the
display examines the HP-MSIE to see if the element received
the instruction. Use the following procedvre to send the
Active On command.

. Press the ACTIVE ON s=oft key.

. Using the numeric key pad, enter the row address of the
module that is to have its Active light turned on.

3. Press the ENTER soft key.
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4. Enter the column address--in hexadecimal--of the

module. Use the alphabetical soft keys and the key pad to
enter hezadecimal pumbers. See Figure 12, Refer to the
conversion table below.

DECIMAL /HEXADECIMAL CONVERSION
Decimal Hexadecimal Decimal Hexadecimal

16 10
17 11
18 12
19 13
20 14
21 15
22 16
23 17
24 18
25 19
26 1A
et 16
28 1C
29 1D
30 1E
N 1F

0
1
2
3
4
5
6
7
8
9

MTMOoOO@R>E00 AN hWN—=C

5. Press the ENTER soft key.

The utility has a two second time out. Allow two seconds for
the utility to respond to the ENTER soft key. The utility
responds by displaying one of the following messages. (See the
example messages in Figure 13.)

Module not accepting data, This message indicates there is an
element at the specified address—but it cannot communicate
on the HP-MSIB.
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This utility may inhihit normal system
operation. Use ¢ to exit.

ACTIVE ON:
Row address?

DSPL A

Figure 12. Alphabetical Soft Keys

Communication complete, This message indicates the
HPF-MSIB of the element works correctly. Note: the Active
light of the module should be OM.

Module not present. This message indicates there is no
element at the specified address.
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Thig utility may inhibit normal system
operation. Use ¢ to exlt.

ACTIVE ON:

Row address? 4
Column address? S
Module not present

ACTIVE ON:

Row address? 1
Column address? 10
Communication complete

ACTIVE OFF:
Row address? 1
Column address? 1C
Communication camplete

L DSPL A

Figure 13. Completed HP-MSIB Communication

The "Module not accepting data" message is
returned for a master module if one of its slaves
has a faulty HP-MSIB interface. Therefore,
verify that all of the slaves of a master can
communicate before determining that the master )
is unable to communicate, ‘
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If none of the elements on the HP-MSIB can ¢ommunicate,
the mainframe HP-MSIB circuits are probably faulty, or the
display instrument has a faulty HP-MSIB interface and the
utility is giving erroneous results,

HP70900A LOCAL OSCILLATOR HARD RESET

When the local oscillator cannot respond to soft keys, the
HP-MSIB Troubleshooting Utility, HP-IB commands, or the
Address Map, it can often be made to respond with a "hard
reset”. A hard reset occurs when the local oscillator resets its
stack pointer and rebuilds its tables.

NOTE

A hard reset erages most of HP 70900A RAM,
including instrument states, calibration data,
serial number data, and down-loaded functions
(like System Diagnostics). A hard reset erases the
same things as the ERASE command,

The following procedure causes the HP 70900A Local
Oscillator to hard reget.

. Disconnect the rear panel cables from the HP 70900A.

. Remove the HP 70900A from the mainframe.

. Set the NEML/TEST switch, located at the top of the HP
T0900A, to the TEST position.

. Plug the HP 70900A back into the mainframe.

. Turn the instrument ON.,
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6.

Wait until the MEASURE light flashes. {If the MEASURE
light does not flash after two minutes, the HP 70900A is
faulty.)

. Turn the instrament OFF.

. Remove the HP 70%00A and return the NRML/TEST

switch to the NRML position.

. Reinstall the HPF 70%00A in the mainframe and

reconfigure the rear panel cables. (The Preparation For
Use chapter, Module Removal section, shows the correct
configuration of the rear panel cables.)

The HP 70900A, has now done a hard reset.
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FAULT DIAGNOSIS

This section contains a procedure for troubleshooting the HP
71100, 71200, and 71300 Spectrum Analyzers.

If you have not already read the Troubleshooting Tools section
of this chapter, read it now.

Cycle power

If the display does not show the USER (USR) screen soft keys,
press the SELECT INSTR soft key of the DISPLAY (DSP)
screen. Press the USER key. If the USER (USR) screen still is
not displaved, the spectrum analyzer has a diagnostic-
disruptive failure. Refer to the Diagnostic-Disruptive Failures
section of this chapter.

NOTE

If there is more than one spectrum analyizer on
the HP-MSIB, the SELECT INSTR soft key will
assign the display window to the spectrum
analyzer with the lowest HP-MSIE column
address, If you do not want to test this spectrum
analyzer, press the UP ARROW key to select the
spectrum analyzer with next highest HP-MSIB
column address, In this manner you can assign the
display window to any spectrum analyzer.
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TROUBLESHOOTING FROM THE FRONT PANEL

The following procedure uses all the diagnostics of the
spectrum analyzer. Before attempting to diazgnose an
instrument failure, you should exercize all the diagnostics to
collect all possible clues as to which module is faulty.

1. Press the DISPLAY TESTS soft key of the DISPLAY (DSP)
sCreen.

. Press the CONFID TEST soft key.

. Note if the Confidence Test passed or failed at the title
line of the CRT.

a. If the Confidence Test failed, press the REPORT
ERRORS soft key. Record the errors and refer to the
HP 70205A or HP 70206A chapter to repair the
display.

. If the Confidence Test passed, proceed to step 4.

. If the display shows a display disruptive error, refer to
the HP 70205A or HP 70206A chapter to repair the
display.

If you are testing an HP 71100 or 71200 Spectrum
Analyzer, skip steps 8 and 9. If you are testing an HP
71300 Spectrum Anszlyzer, skip steps 5 through 7.

. Connect the CALIBRATOR signal of the local oscillator to
the RF INPUT of the spectrum analyzer.

. Press the DIAGNOSTICS szoft key of the USER (USR)
screen. This program takes approximately 4 minutes to
run.
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NOTE

If there is no DIAGNQSTICS soft key label, or if
the Systemn Diagnostics program does not run when
the DIAGNOSTICS soft key is pressed, refer to the
Troubleshooting Tools section (System
Diagnostics).

. Record any error messages displayed in the error message
block of the display.

. Press the ANALYZR TEST soft key of the Special
Functions screen of the MENU (MNU) key.

. Record any errors written in the Error Message Block of
the spectrum analyzer display window.

The Error Messages section categorizes the error messages of
the spectrum analyzer and indicates which elements generate
which errors. This information can be used to locate the
faulty element. The faulty element can be exchanged as
described in the Module Exchange section of the Preparation
For Use chapter.

If no error messages were generated by the procedure and you
still suspect an instrument failure, run the System Verification
program to verify the spectrum analyzer meets its
specifications.

The System Verification chapter contains a table of the
Systern Verification tests. This table indicates which modules
may need adjustment or repair if a specification test was not
passed.
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TROUBLESHOOTING OVER HFP-1B

Troubleshooting over HP-IB is recommended only if you do
not have access to an HP 70205A or 70206A display
instrument.

Analyzer Test

The following spectrum analyzer remote commands can be
used to run the Analyzer Test from an external HP-IB
computer.

TEST begins the Analyzer Test routine of the HP 70900A.

ERR query returns the error number for each active
spectrum analyzer error. These errors include both the
errors reported by Analyzer Test and any User Errors.

XERR query is the same as the ERR ¢uery, except it also
returns an ASCIH description for each error and the
HP-MSIR address of the module that generated each error.

The above commands and their syntax are described in the
Remote Language Reference manual.

System Diagnostics

The System Diagnostics routine of the HP 71100 and 71200
Spectrum Analyzers automatically runs Analyzer Test; it also
does a functional test of the analog circuits of the spectrum
analyzer.

Systemn Diagnostics can be run with an HP Series 200
Computer by using the REM__DIAG utility program. This
program was shipped with the instrument on both the 5 1/4
and 3 1/2 inch System Diagnostics disks, The Troubleshooting
Tools section of this chapter explains how to use the
REM_ DIAG program.
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ERROR MESSAGES

The following pages list the spectrum analyzer error messages
by category. Each category has its own series of numbers.

Types Numbers

User Application 0001-08989
Usage 2000-4999
Hardware-Warning 6000-5999
Hardware-Broken 7000-7999
Computat ion 8000-8999
Display-Disruptive not applicable

The listing for each category begins with a definition of the
category.

The User Application category lists the error messages of the
Systemm IDiagnostics program. Each of these messages is
explained for troubleshooting.

The error messages of the WUsage, Hardware—Warning,
Hardware-Broken, and Computation categories are reported
with the model number and HP-MSIB address of the element
with the error. The model number and HP-MSIB address can
be used to identify the faulty element.
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USER APPLICATION ERROR MESSAGES

{0001-0999 numbers)

The 0001-09%9 numbers have been reserved for the error
messages of down-loadable user application programs. The
Systemn Diagnostics program is a down-loadable application
designed by Hewlett-Packard. Its error messages are listed
below.

System Diagnostics Error Messages

An asterisk (*} before an error message indicates the program
stops running when it generates the indicated message. (The
asterisk iz not part of the error message.)

#0001 NO LO? The program cannot find an HP 70900A at
row address 0.

#0002 HP~-MSIB addr 70902 The HP-MSIB address of the
HP 70902A IF Section does not follow the addressing
rules.

#0003 HP-MSIB addr 70903 The HP-MSIB address of the
HP 70903A IF Section does not follow the addressing
rules.

#0004 HP-MSIB addr 70904 The HP-MSIB address of the
HP 70904A RF Section does not follow the addressing
rules.

#0005 HP-MSIB addr 70905/6 The HP-MSIB address of
the HP 70905A or 70906A RF Section does not follow the
addressing rules.
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#0007 21.4MHz dalsy chain The 21.4 MHz rear-panel
daisy chain cables of the IF Sections are not connected
correctly.

#0008 NO RF SECTION? The program cannot find an RF
Section module with the same column address as the HP
70900A.

#0002 NO I.F. SECTION? The program cannot find an IF
Section with the same column address as the HP 7G900A.

#0020 21.4MHz Input cable The program cannot find the
rear-panel 21.4 MHz input signal for the HP 70902A IF
Section.

#0021 Video output cable The rear-panel VIDEQ QUT
signal from the HP 70902A IF Section is not getting to the
VIDEQ input of the HP 70900A or 70903A.

0022 ILC bandwidths The signal amplitude of the HP
70902A is too low when it is set to the L.C bandwidths (10
to 300 kHz).

0023 CRYSTAL bandwidths The siznal amplitude of the HP
70902A is too low when it is set to the crystal bandwidths
(10 Hz to 3 kHz).

0024 Problem/ampl low? The signal amplitude of the HP
70902A is too low in both the LC and Xtal bandwidths
The program stops testing the HP 70902A when this error
is generated.

0025 Step gain amplifier One or more of the step gain
amplifiers of the HP 70902A. IF Section does not have the
correct gain.

0026 Res BMW-accuracy One or more of the HP 70902A
resolution bandwidths are not the correct value,

0027 Res BW-amplitude The amplitude variation between
the HP 70902A resolution bandwidths is too large.
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0028 Calibration atten One or more of the calibration
attennuators of the HP 70902A are not functioning
correctly.

0029 Log amplifier The log amplifier of the HP 70902A
is not functioning correctly,

#0030 21.4MHz input cable The program cannot find the
rear-panel 21,4 MHz input signal for the HP 70903A IF
Section.

#0031 Video output cable The rear-panel VIDEQ OUT
signal of the HP 70903A IF Section is not getting to the
HP 70900A VIDEO input.

0032 LC board Signal amplitude is too low on the LC Board
of the HP 70903A. IF Section.

0033 Log board Signal amplitude is too low on the Log
Board of the HP 70903A IF Section.

0034 Problem/ampl low? The signal amplitude of the HP
70903A internal 21.4 MHz IF is too low. The program
stops testing the HP 70903A when this error is generated.

0035 Step gain amplifier The step gain amplifier of the
HP 70903A IF Section does not have the correct gain.

0036 Res BW-accuracy One or more of the HP 70903A
resolution bandwidths are not the correct value.

0037 Res BW-amplitude The amplitude variation between
the HP 70903A resolution bandwidths is too large.

0038 Calibration atten One or more of the calibration
attenuators of the HP 70903A IF Section are not

functioning correctly.

0039 Log amplifier The log amplifier of the HP 70903A
is not functioning correctly.
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#0040 Problem/LO cable? The program cannot find the
rear-panel LO gignal in the RF Section.

#0041 300MHz input cable? The program cannot find the
rear-panel 300 MHz input signal in the RF Section.

#0042 Cal/I.F. cables? The front-panel CALIBRATOR
output of the HP 70900A iz not connected to the RF
INPUT of the RF Section (a prerequisite for running the
program); or, the rear-panel 21. 4 MHz output of the RF
Section iz not connected to the IF Section.

#0043 Problem/ampl low? The signal amplitude of the RF
Section 15 too low. The program stops testing the RF
Section when this error is generated.

0044 Low/high band switch The low/high band switch of
the HP 70905A or HP 70906A RF Section is not
functioning correctly.

0045 RF attenvator The RF attenuator of the RF Section
is not functioning correctly.
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USAGE ERRORS

(2000 numbers)

These errors are generated when the spectrum analyzer is used
incorrectly. They are usually generated during remote
operation. The Operating Manual explains the correct manual
and remote operation of the spectrum analyzer. The Remote
Language Reference explains the correct syntax for the
spectrum analyzer remote commands,

2000
2001
2002
2003
2004
2005
2006
2007
20092
2010
2011
2013

2014

No errors

‘Illegal command (or Hlegal cmd)

Illegal parameter

Missing parameter

Illegal character

Illegal character set

Parm out of range (Parameter out of range)
Missing terminator

Protocol error

Cmd cut of sequence (Command out of sequence)
Memory overflow

Item not found

Duplicate identifier

e — e B e —
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Too many user defs (Too many user definitions)
Label too long
State protected
Il1legal marker type
2020 No active marker
2021 Bad IF/ENDIF nesting
2022 REPEAT/UNTIL error
2023 Illegal Cal signal (Illegal calibration signal)

2024 1Illegal HP-MSIB comm (lllegal HP-MSIB com-
munication)

2025 System error (slave)
Check mixer bias
Idler is unlocked
Command syntax error
Scaling overflow
Too many errors

Hardware not present

Single band only

Test switch on
Illegal operation

HP-1B multiple entlr (HP-IB multiple controllers)
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2037 No HP-IB instr resp (No HP-IB instrument
response)

2038 Span+tirace too large ‘

2039 User stack overflow

2040 Partial USTATE data
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’ HARDWARE-WARNING ERROR MESSAGES

(6000 numbers)

These error messages indicate the hardware of the spectrum
analyzer is probably broken. The spectrum analyzer can still
make measurements—but the accuracy of the measurement is
uncertain.

6000 EAROM unprotected

6001 Confidence test passed

6002 A6 RAM check sum

6003 FFS won't tune low (Fractional frequency source
will not tune low)

6004 FFS won"t tune high (Fractional frequency source
will not tune high)

6005 Idler tuning range

6006 YTO +tuning range (YIG-tuned oscillator tuning
range)

6007 HP-MSIB NMAA rec’d (HP-MSIB "no module at
address” received)

6008 Confidence test failed
6009 No module label

6010 Err in MDOC response (Error in module output
capabilities response)

5011 RBH hardware error (Resolution bandwidth
hardware error)
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6012 Gain hardware error

£013 LOGAMP hardware error
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HARDWARE-BROKEN ERROR MESSAGES

{7000 numbers)

Hardware-broken error messages indicate faulty spectrum
analyzer hardware.

7000 ROM Check error

7001 LO unleveled

7002 First LO unleveled

7003 Second LO unlocked

7004 300 MHz error

7005 321.4 MHz error

7006 21.4 MHz error

7007 Cal error (Calibration error)

7008 FFS handshake (Fractional frequency source
handshake)

7010 FFS 1Is unlocked (Fractional frequency source is
unlocked)

7011 125 Kz to FFS (125 kHz to fractional frequency
source)

7012 Cannot lock YTO (Cannot lock YIG~-tuned ogcillator)

7013 Can't finetune YTO (Cannot finetune YIG-tuned
oscillator)
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7014 12.5 Mz to YTO LK BD (125 MHz to YIG-tuned
oscillator lock board)

7015 YTO unleveled (YIG-tuned oscillator unleveled)
7016 YTO is unlocked (YIG-tuned oscillator is unlocked)

7017 External ref (100 MHz) (External reference (100
MHz)

7018 50 Mz to sampler (50 MHz to sampler)

7019 300 Mz post fltr det (300 MHz post filter
detector)

7020 300 Mz AGC {300 MHz automatic gain control)
7021 600 Mz doubler level (600 MHz doubler level)
7022 Low idler range

7023 High idler range

7024 Tune DAC (Tune digital to analog converter)

7025 Decade span atten (Decade spanwidth attenuator)

7026 Binary span atten (Binary spanwidth attenuator)
‘7027 Sweep dac (Sweep digital to analog converter)

7028 Correction dac (Correction digital to analog
converter)

7029 video proc: 0 volt (Video processor: 0 volt)
7030 Video proc: 2 volt (Video processor: 2 volt)
7031 Idler is unlocked

7036 HP-MSIB error
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7037 A3 char ROM (A3 charater ROM)

7038 (AB) error in 8041 (A6, error in 8041 processor)
7039 A4 memory

7040 A3 dot gen (A3 dot generator)

7041 FFS won't tune low (Fractional frequency source
will not tune low)

7042 FFS won”t tune high (Fractional frequency source
will not tune high)

7043 Freq board adjust (Frequency board adjust)

7044 YTO tuning range (YIG-tuned oscillator tuning
range)

7048 Illegal bandslet cde (Illegal bandselect code)

7047 RAM failure
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COMPUTATION ERRORS Q

{8000 numbers)

The spectrum analyzer generates computation errors if it has
been asked to perform an illegal math operation.

8000 Divide by zero

8001 Float pt overflow (Floating point overflow)
8002 Log of zero

8003 Log of negative

8004 Integer overflow

8005 Square root error

8006 Modulus of zero
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DISPLAY-DISRUPTIVE ERROR MESSAGES

For The HF 70205A and 70206A

These error messages indicate faulty hardware in the display
instrument (HP 70205A or 70206A) They are called
display-disruptive error messages because the normal CRT
display is blanked except for the error message. These error
messages are written in large, block letters.

The display instrument uses a display-disruptive error message
for error conditions that would interfer with a normal display,
and thus normal error reporting. The HP 70205A and
70206A appendicies contain recommended repair procedures
for these error conditions.

A3 SERIAL INTERFACE
A3 MEMORY READ

A3 MEMORY HRITE
A3 MEMORY R/NW

A3 MEMORY ADDRESS
A3 CHAR ROM

A3 RETURN FAILED
A3 MARK FAILED

A3 777 FAILED

A3 HRONG DATECODE
A3 CHAR ROM

Ad PIXEL RAM

A6 8041 INTERFACE TEST
AS 68000: BlUS ERR

AE 68000: ADDR ERR

A6 B53000: ILLEGAL

A6 68000: ZERO DIV

AG 68000: CHECK

AE 68000: TRAPY
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A6
AB
AS
AG
AG
AB
AG
AB

638000:
88000:
63000:
63000:
68000:
68000:
68000:
ROM

PRIV V10
TRACE
1010
1111
RESERVED
UNINIT
SPURIOUS

CHECKSUM (The

and/or 3)
RAM ADDRESS ERROR
RAM DATA ERROR (U37)
RAM DATA ERROR (U38)

will be a 1,

2,
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APPENDIX--HP 70001A

This appendix provides both the troubleshooting and repair
information for the HP 70001A Systemm Mainframe. The
troubleshooting suggestions are given to assist you in isolating
a fault. Following this fault isolation section are assembly
removal procedures.

‘WARNING

The Power Supply Board has lethal voltages, with
lethal currents, in ALL areas, ALWAYS remove
the power cord before servicing. NEVER service
with power om; ohserve the HIGH VOLTAGE
indicator light on the board (see Assembly Repair,
Figure 3),

WARNING

The HIGH VOLTAGE Light indicates that the
primary filter capacitors are still charged to more
than 80 volts, Wait 2 minutes or more for
capacitors to discharge fully. Use extreme care
when servicing the power supply board—dangerous
voltages can exist on the board EVEN when the
power is OFF.
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MAINFRAME FAULT ISOLATION

There are four electronic assemblies in the mainframe: the
power supply, MS-IB, HP-IB, and Interconnect boards. To
isolate faults to an assembly, follow this troubleshooting zuide.

POWER SUPPLY FAULT ISOLATION

When turning the HP 70001A System Mainframe ON (1),
check for the following:

Listen for fan noise to determine if the fan is running, and
observe the Airflow indicator. Note that the Airflow
indicator iz normally ON during the instrument warm-up
period.

. Observe the fromt-panel indicators Current Limit,

Voit/Temp, Airflow, and I1/0. The following guide
indicates fault conditions related to these indicators.

No Observed power, No Front Panel Lights

1.

Check AC line supply, check fuse in AC line socket (see
instructions in Preparation For Use).

. Check power supply fuse F2. See bottom cover removal

and Figure 3 in Assembly Repair.

. Replace Mainframe Power Supply, follow instructions in

Assembly Repair.

No observed power, ON light is ON

1

Check power supply bias fuse F1, see bottom cover removal
instructions in Assembly Repair.
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2. Replace Mainframe Power Supply, follow instructions in

Assembly Repair.

O Volt/Temp Light ON

1.

AC input voltage low. Check that the Line Range Switch
setting, on the bottom of the instrument, matches the AC
line voltage supplied.

. Internal temperature on the mainframe power supply

board exceeds 70° to 75°C. The instrument will attempt
self restart if temperature decreases to normal operating
range.

NOTE

This does not necessarily indicate an instrument
fault, since the instrument conld be operating in
high temperature conditions.

Verify the cocling fans are operating properly by checking
for airflow into BOTH sections of the rear casting. See
Figure 1, Assembly Repair.

. Ountput  voltage exceeds more than 30 percent

over-voitage. The instrument is latched in a fault
condition, it will not attempt to restart. Attempt to restart
by cycling AC LINE power.

. Check power supply fuse F3. If power supply fuse F3 is

open, the instrument is latched in a fault condition, it will
not attempt to restart. Replace fuse (see Assernbly Repair,
Power Supply Board Removal and Figure 3).
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5. I light is still on after performing above procedures,

replace power supply board (see instructions in Assembly
Repair).

CURRENT Light ON

1.

Power supply semses too much load at the voltage
regulator. Remove all modules and see if the power supply
will start. If it does not start, replace the modules one by
one; cycle AC line power each time to isolate faulty
module. See instructions in the Preparation For Use section
for module removal/replacement,

. Remove flex-cable from power supply board connector J2.

Attempt to restart the instrument. See instructions in
Assembly Repair.

. If instrument does not start, reconnect flex-cable to

connector J2. Replace the HP-MSIB board. Attempt to
restart instrument.

. If the instrument does not start, exchange the interconnect

board. Attemnpt to restart.

AIRFLOW Light ON

NOTE

This is a normal indication at start. The light
should go out within five minutes.

. Check back of instrument to see if fan intakes are blocked

(see Assembly Repair, Figure 1).

. Visually check inside air intakes to see if blocked.

. Verify (by feel) that air is flowing into each fan intake, If

both fans are operating, this could signal front-panel
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indicator failure. If one fan is not working, replace fan.
See Agssembly Repair.

. Check front-panel error indicators on the modules (ERR).

If the ERR indicators are not flashing, this indicates that
the HP-MSIB circuit is working. Since this circuit shares
fuse F3 with the fan circuit, both fans could be dead, or
the fan circuit could be faulty. Replace fans as instructed
in Assembly Repair.

If light is still on after performing above checks,
replace power supply board.

/0 CHECK LIGHT ON

1.

Other mainframes in error status. Disconnect other
HP-MSIRB instruments from the bus.

. HP-MSIB cable connections incorrect. Check for proper

HP-MSIB cable connections (if one cable is disconnected,
the 1/0 light will be on; if both cables are disconnected,
the 1/0 light will remain of f).

Faulty HP-MSIB cables. Disconnect HP-MSIB cables. If
error is eliminated, ¢change cables.

. Visually inspect HP~MSIB connectors (Hughes Connectors).
Y damaged, replace interconnect board. See Assembly
Repair.

HP-MSIB board or Interconnect board fault. First,
exchange the HP-MSIB board. If fault is not corrected,
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exchange the interconnect board. See Assembly Repair for
instructions.

ERR lights flashing

|. HP-MSIB in reset mode. Remove service cover on back
panel (see Assembly Repair, Figure 1). Look through
service port and observe Red LED.

a. If the red LED is on, change Mainframe Power Supply
board as described under Assembly Repair.

b. If the red LED is off, with the ERR light on the front

panel of the modules flashing, change the HP-MSIB
board as described under Assembly Repair.

OTHER FAULTS

At start HP-MSIB fails

Remove modules, one at a time, and restart each time to
isolate faulty module. -

Display Freezes

First, cycle power. If display freezes again, remove modules

one by one and cycle power each time to isolate faulty
module.
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ASSEMBLY REPAIR

POWER SUPPLY/FANS/LINE SOCKET

The Power Supply Board has lethal voltages, with
lethal currents, in ALL areas. NEVER service
this board with power on;, observe the HIGH
VOLTAGE indicator light on the hoard (see
Assembly Repair, Figure 3). Use extreme care
when servicing the power supply board—dangerous
voltages can exist on the board EVEN when the
power is OFF.

WARNING

The HIGH VOLTAGE indicator shows that the
primary filter capacitors are still charged to more
than 30 volts, Wait 2 minutes or more after the
HIGR VOLTAGE indicator turns off for
capacitors to discharge fully.

' Power Supply /Bottom Cover Removal

(To replace the power supply board, reverse the above
procedure. )
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The power supply board and the fans ave attached
to the bottom cover, with a combined weight of
approximately 15 pounds.

Remove the AC power cord.

Put the LINE switch in out position. To avoid damage the
LINE switch must remain in the out position during board
removal or replacement.

Turn mainframe cahinet over and remove four bottom feet
(lift TAB and slide). Loosen and remove 12 bottom screws
as iltustrated in Figure 2.

Lift power supply/bottom cover assembly.

HP-M518
COVER
SCREWS

FAN INTAKES

Figure 1. HP 70001A Mainframe Rear View
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BOTTOM COVER SCREWS
UNDER FEET

REMOVE BOTTOM COVER SCREWS
{12 PLACES)

Figure 2, HP 70001 A Mainframe Bottom View
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e
5. Remove the following connectors (see Figure 3)

AC Line Input from connector J1

Ribbon Cable from connector J2

Fan power cables from connectors J3 and J4

. Remove the six stand-offs used to hold board to bottom
COVer.

. Lift board from bottom cover.

Fan Removal

(To replace a fan, reverse the following procedure.)

. Turn instrument OFF (0).
. Remove the bottom cover.

_ Remove the fan connector from connector ¥3 or J4
(corresponding to fan being removed (see Figure 3)).

. Remove the fan screws as indicated in Figure 3.

. Remove the fan.

AC Line Socket Removal
(To replace an AC Line Socket, reverse the following
procedure. Be careful to re-attach grounding lugs as shipped
from the factory.)

. Turn instrument OFF (0) and remove power cord.

. Remove the bottom cover.

. Remove the AC Line cable from the power supply board
AC input connector, see Figure 3.

. Loosen screw holding AC line socket, and remove socket,

P —— A ———— e — S ———
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HP-IB/HP~-MSIB BOARDS

Rear Cover Removal
1. Turn instrument OFF {0),

2. Loosen three screws in HP-MSIB cover (see Figure ) and
FEmove cover.

To avoid damage when replacing the 3 HF-MSIB
cover screws (Figure 1) DO NOT TIGHTEN
MORE THAN 6 INCH LBS.

HP-MSIB Board Removal
(To replace HP-MSIB board, reverse the following procedure.)
. Turn instrument OFF (Q).
. Remove the HP-MSIB cover.
. The HP-MSIB board is attached to the HP-MSIB cover.
Remove the three screws and the four nuts. (The nuts
around the HP~MSIB connectors are M3, 5, the connectors

on the back side are MS5. See Figure 4.)

. Lift board from cover.
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HP-IB Board Removal
(To replace the HP-IB board, reverse the following procedure.)
1. Turn instrument OFF (0).
2. Remove the HP-MSIB Cover.

3. Remove the two nuts (nuts and connector are both M7)
and lift HP-IB board off cover. See Figure 4.

INTERCONNECT BOARD

Inner Cover and RFI Gasket Removal

1. Remove the rear cover as described above.

2. Loosen three large screws, Screws A, on interconnect cover.
(Loosen these screws only until they slide freely in the
cover, do not remove from the cover. See Figvre 5).

. Remove three screws, Screws B, on interconnect cover,

. Remove 32 screws, Screws C, on interconnect cover.

. Lift cover off housing, carefully remove RFI gasketing (if
undamaged, this is reusable).

NOTE

Do not remove screws at the bottom left of board.
These are to secure the support bracket for the
board connector, The hoard connector may bhe
damaged if the bracketed screws are removed.
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SCREWC
{8 PLACES) SCREW A

RF1 INTERCOMNNECT SCREWE HP-MSIB
GASKET COVER COVER

Figure 5. Interconnect Cover Removal

Inner Cover and RFI Gasket Replacement

Place interconnect cover onto mainframe and insert three
screws (Screws A on Figure 5).

Insert RFI gasket between cover and mainframe.

Install remaining screws—Screws B then Screws C.

Tighten all screws.
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Interconnect Board Removal

{To replace the Interconnect Board reverse the following
procedure.)

Remove modules {(see instructions in Preparation For Use).

Remove bottom cover.
Remove HP-MSIB and interconnect covers.

Remove Interconnect Board.

MECHANICAL ASSEMBLIES

Module Latch Screw Removal,

GO NOT REMOVE AFl GASKET INTERCONNECT
BOARD

Figure 6. Interconnect Board Removal
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(To replace the Module Latch Screw, reverse the following
procedure. }

l.Remove modules from Mainframe (see instructions in w
Preparation For Use).

. Remove two screws retaining Module Latch Screw
aszembly (refer to Figure 7).

. Lift Module Latch Screw assembly from Mainframe.
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TCH ASSEMBLY

Sy

i .ﬂ—f FIF S A R F S I R L, R T I TR T D YT R I R

Figure 7. Module Latch Screw Assembly
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TABLE 1. HP 70001A MAINFRAME REPLACEABLE PARTS (1 of 3)

Description

ELECTRICAL ASSEMBLIES

POWER SUPPLY ASSEMBLY (M

POWER SUPPLY ABSEMBL‘Y FIEBIJILT)
FIUSE 2A 250V NTD IE

FUSE 1A &50¢ NTD EC

FUSE 1.6A 250V NTD IEC
STANDOFF-HEX 16-MM-LG M3.0X0.5-THD

INTERGONNECT -BUARD ASSEMBLY

INTEHGONNECT BOARD ASEEMEI..Y KIT (NEW)
Includes new AZ Aygsgmbly and AF| é

IN EFICONNEGT BOARD ASSEMBLY KIT (Gl BUILT)
Includes rebuill A2 Assambly gnd RF| Gasket)

CONNECTOR SUPPORT STANDOFF

HF-16 BOARD ASSEMBLY

MUT-HEX DBL-CHAM M4X0.7 3.2MM-THK
WASHER-LK HLCL 4.0MM 4.1-MM-ID
SCREW-HPIB CONNECTOR MOUNTING
SCREW-MAGH MIX0.5 6MM-LG PAN-HD

HPF-M5IB BOARD ASSEMBLY

HP-MEIE BOARD ASSEMBLY KIT (NEW)
{ineludes rew Ad Asssmbly and AFE Gaskel)

HP-MSIB BOARD ASSEMBLY KIT (FIEBIJILT)

Bémcludas rebullt Ad Assam| AFI1 (Gaskat)
REW-MACH M2X0.5 BM

HP-M3IB CONNECTOR MOUNTING QCREW

FAN ASSEMBLY

FAN ASSEMBLY
(FAN ASSEMELY includes fan, maunted In stes|
panel, with attached gasket. Does not include
mounting SCrawa.)

SCREW-MACGH M3X0.5 6MM-LG PAN-HD

CABLE ABSEMBLY-AC RECEPTACLE
FUSE 6.3A 250V NTD [EC

SCAEW-MALH MIX0.5 GMM-LG PAN-HD
NUT-HEX DBL-CHAM M3X0.5 2.4MM-THK
WASHER-LK HLCL 3.0MM 3.1-MM-D

POWER SUPPLY FLEXIBLE CABLE
SCREW-MACH M2X0.4 BMM-LG PAN-HD

70001-60052
70001 -50022
21100710
2110-U700
2110071
0380-1708

~inbha@m

7000780002
70001 80023
7000120024
70001 -80003
0536-0006

F R, Y R

Wb o~ W
b B

0515-08868

-

7000160049
70001-60025

051500048
TOM 20022

70001-80009
70001-80009

L ST-N S R R =

0515-0886
7000180011

-

Lhn
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TABLE 1. HP 70001A MAINFRAME REPLACEABLE PAHTS (2 of 3)

Hem/ HP Pant
EAFCHHC N

0515-112%

7000120011
05350042
3050-0801

TOOM -DO0Z25
T0001-00028
QEIS-H042
3050-0091

70001 -00013

70001-00017
T0001-00018
7000130011
T0001-40010
0616-1238

TOO01-B0005

0570-1280
TO001-D0019
T0001-20034
TOM01-30005

7000140012
08151201

70001-80001
TO001-80005

70001-80010
05161127

=&

]
4
4
B
5
7
)
4
)
¥
]
3
4
1
o
9
7
1
L)
8
3
2
4
3
i

~I hJ

-

- En

[y

o

- Bmma—

PRI okl kol Okl

FRONT FRAME/DOOR MECHANICAL PARTS
SHAFT-DOOR LOGCK

LIGHT FIPE

HOLDER-LIGHT PIPE

NUT-HEX PLETC-LKG M2X0.5 4MM-THK
WASHER-FL MTLC 3.0MM 3.3-MM-IC

BEARING BLOCHK-LEFT
BEARING GLOCK-RIGHT
SCAEW-MACH MAX0.7 16MM-LG 80-DEG-FLH

CASTING-FRONT DOOR
NUT-HEX PLETC-LK(E M3X0.5 dMM-THK
WASHER-FL MTLC 3.0MM 3,3-MM-ID

DRESS PANEL.FRONT RIGHT

DRESS PANEL-FRONT LEFT

HUT-HEX PLETC-LKG M3X0.5 dMM-THK
WASHER-FL MTLC 3.0MM 3.3MM-N-ID

DRESS PANEL-BOTTOM

GROUND SPRING-LEFT

GHOUND SPRING-RIGHT
MOUNTING BLOCK-LABEL (LEFT}
MOUNTING BLOCK.LABEL (RIGHT)}
SCREWMACH MXDS5 14MM-1.G

SYSTEM NAMEPLATE

PELNGER-METRIC BALL 3.20 MM DIA; M8 X
SPAING-SWITCH SHAFT LOCKING
SHAFT-SWITCH

KNOB-ONIOFF

DETENT-FRONT DOLR
SCREW-THD-RLG M3X0.5 10MM-LG FAN-HD

LABEL-GABLE REMOVAL CAUTION
LABEL- SERIAL PLATE

FRONT LATCH AGEEMBLY
SCREW-MACH M3X0.5 235MM-LG 80-DEG-FLH
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TABLE 1. HP 70001A MAINFRAME REPLACEABLE PARTS (3 of 3)

Iem/ HP Part
] am [s[] e

GHASKIZ/REAR FRAME PARTS

CASTING-H-FRAME
INSULATOR H.FRAME
AIRSEAL SPRING
SEAL-AIR MOD/MF

FIN-GUIDE
NUT-HEX DEL-CHAM MSX0.8 2 5MM-THK
WASHER-FL. MTLC 5.0MM 5.4-MM-ID

FRONT FRAME GASTING
SCREW-SKT-HD-GAP M5X0.6 20MM-LG
NUT M RECT

CASTING-FRONT TOP RAIL
SCREW-MAGH M3X0.56MM-LG PAN-HD
CASTING-REAR FRAME
SCREW-3KT-HD-GAP MEX0.8 20MM-LG
NUT M5 RECT

GABTING-TOF RAIL REAR
SCREW-MACGH M4X0.7 BMM-LG FAN-HD
GROVNDING SPRING-REAR FRAME
GNUBBER-RUBBER

CCVER-BOTTOM

SCREW-MACH M3X0.5 BMM-LG PAN-HD
CASTING-BOTTOM COVER
SCREW-MACH M3X0.5 SMM-LG PAN-HD
WASHERFL MTLC NO, 4 125-IN-ID
INSULATOR-BOTTOM COVER

INTERCONNECT CASTING
SCREW-MACH M2.5X0,45 6MM-LG PAN-HD
SCREW-MACH M3X0.5 12MM-LG PAN-HD

COVER-HP-MSIB CASTING
SCRAEW-HP-MSIB COVER MOUNTING

COVER-HP-MSIB INSPECTION
LABEL-INSPECTION FLATE WARNING
LABEL-CABLE REMOVAL CALTION
SCREW-MAGH M3X0.5 6MM-LG PAN-HD

RFl GASKET 0.125IN DIA
AF| GASKET D.DB3IN DIA

DRESS COVERS/TRIM/FEET
COVER-TOF

TAIM ETRIP-LEFT

SCREW-MACH MIX0.5 BMM-LE PAN-HD

TRIM STRIP-RIGHT

SCREW-MACH M3X0.5 6MM-LG 9-DEG.FLH-HD
TRIM-FRONT FRAME TOP

STRAP-SIDE HANDLE ASSEMBLY
FRONT HANDLE ASSEMELY
TRIM-HANDLE FRONT

CAP-HANDLE STRAF FRONT
CAP-HAMDLE STHAP REAR
SCREW-MACH MS5X0.8 14 MM.LG FH
NUT-HEX DBEL-CHAM M5X0.8 4.5MM-THK

FOOT-REAR LEFT

FOOT-REAR RIGHT

SCREW-MAGH MAX(. T 12MM-LG PAN-HD
Q-RING 101-IN-ID 0.7-IN-X3ECT-DHA NTRL

FOOT-B0TTOM COVER
EPAING-WIREFORM INSTRUMENT STAND

IVE LOCTITE 486/FERMABOND 910
QE:‘EENT PA%%H TEGH TLG 22 GYNAGR-ETM 1P

T0001-20012
F0001-00007
T0001-20020
F0001-40004

—“RMNEh-d LM=O-= ODa® RoO=2O
aN=-hh= NS OON O00-.-

05151069
30500105
70001-00008

0515-0110

70001-20008
FO001-20026

T0004-20015

1
3
2
)
L]
a

- 4
2
8
5
5
a
a
2
a
2
3

PRy P Y PR “-I\‘.ILR;"{""'

-

S SEEQN DOOomD AN

T0001-40018
OO0 40018
05151115

5040-7201
14B0-1:45

{470-0010
0470-1302

- P30 BB PIBr BRAPMIRIRIMIRE == LN-

D e NROR
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APPENDIX--HP 70205A

This appendix provides the troubleshooting suggestions, repair
information, and adjustment procedures for the HP 70205A
Graphics Display. The troubleshooting suggestions are based
on the internal diagnostics as explained in System
Troubleshooting. Following these suggestions are assembly
removal and replacement procedures. The final szection
contains the adjustments that may be required after replacing
gsome of the assemblies or the CRT.

NOTE

This troubleshooting information 1is for this
specific modale. If you have not already done so, it
is recommended that you refer to the Systems
Troublesheoting chapter hefore proceeding.
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HP 70205A TROUBLESHOOTING

Faults with the Graphics Display are indicated in two ways
one is by error messages on the CRT, and the other is by a
gseries of LEDs on the circuit boards. In this section, the
interpretations of all fault indicators will be limited to the
board level.

ERROR MESSAGES

If the error can be repeated, and on more than one instrument,
call your nearest Hewlett-Packard field office.

If the power is recycled and the instrument does not restart, or
if the error is repeatable only on one instrument, follow the
procedures as described below. After each step, attempt to
restart the instrument.

The following are error messages, with suggested
troubleshooting suggestions.

6002 A6 RAM check sum

1. Cycle power.

2. Remove the module from the mainframe and remove the
top cover. Insert the module extender into the mainframe
and connect the module to the extender cable. Restart the
instrument and, using a DVM, measure the voltage of the

battery (underload). Replace if battery will not hold
charge.

. Remove Microprocessor board and reseat.

7036 HFP-MSIB error
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1. Replace A6 Microprocessor board, restart the instrument,
7037 A3 char ROM

1. Replace A3 Dot Generator board, restart the instrument.
7038 A6 error in 8041

1. Replace A6 Microprocessor board, restart the instrument.
7039 A4 memory

. Replace the A4 Memory board, restart the instrument.

2. Replace the A6 Microprocessor board, restart
mnstrument.

. Replace the A3 Dot Generator board, restart
instrument.

. Replace the A2 Sweep/Mother board, restart
instrument.

7040 dot gen

1. Replace the A3 Dot Generator board, restart
instrument,

DISPLAY-DISRUFTIVE ERROR MESSAGES

These errors appear as large block letters on an otherwise
blank CRT. If these appear, first attempt to restart the
instrument and perform the steps prior to the error message
appearing. If the error does not repeat, you may continue with
normal operation.

If the error can be repeated on more than one instrument, call
your nearest Hewlett-Packard field office.
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If the power is recycled and the instrument does not restart, or
if the error is only repeatable on one display, follow the
procedures as described below. After each step, attempt to
restart the instrument.

For the following errors replace the A6 Microprocessor board:

A6 68000: BUS ERR
A6 63000 ADDR. ERR
A6 63000 ILLEGAL
A6 68000: ZERO DIV
A6 63000: CHECK

A6 68000 TRAPV

A6 68000 PRIV VIO
A6 68000 TRACE

A6 68000: 1010

A6 68000: 1111

A6 68000 RESERVED
A6 68000: UNIT

A6 63000 SPURIOUS

For the following error messages, replace the A3 Dot
Generator board and restart the instrument. If the error is
still present, replace the A4 Memory board and again restart
the instrument:

A3 MEMORY READ

A3 MEMORY WRITE
A3 MEMORY R/W

A3 MEMORY ADDRESS

For the following error messages, replace the A3 Dot
Generator board and restart the instrament.

A3 CHAR ROM

A3 RETURN FAILED
A3 MARK FAILED

A3 7?7 FAILED

A3 WRONG DATECODE

For each of the following error messages, perform the steps
indicated. Restart the instrument after each step:

4
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A3 SERIAL INTERFACE

. Change the A3 Dot Generator board.
2. Change Microprocessor board.
A3 17 FAILED
1. Change the A3 Dot Generator board
2. Change Microprocessor board.
Ad PIXEL RAM
1. Change A4 Memory board.

. Change A6 Microprocessor board.

. Change A3 Dot Generator board.

. Change A2 Sweep/Mother board.

INTERNAL DIAGNOSTICS INTERFRETATION

When the Systems Diagnostics procedure indicates a display
disruptive error, the error LEDs on the printed circuits inside
the module will light (see Table 1). The errors messages
indicated by these light patterns are a duplication of the
display error messages described above.

To check these LED indicators, proceed az follows:

1. Remove the module from the mainframe following the
procedures in Preparation For Use.

m 2. Remove the top cover from the module following the top
cover removal proceduores below,

. Connect the module through the module extender to the
mainframe and turn the instrument ON (1).
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BOARD FAILURE LED INDICATION

The LEDs are used in two test modes: normal and error. In the
normal} mode the LEDzs indicate which board has failed, while
in the error mode the LEDs indicate which test has failed. To
set the instrument to the correct mode, refer to Figure 1, and
set the rear-panel switches to the position indicated. It is
necessary to restart each time the test mode switch is reset.
The settings of the switches, other than those indicated in
Figure 1, have no effect on the test.

NORMAL MODE ERROR MODE
i

QFF

AB

#EX
AS
A4
A3
A2
Al

TALK ONLY TALK ONLY

SYSTEM SYSTEM
CONTROLLER CONTROLLER

TEST MODE TEST MDDE

Figure 1. Mode Select

BLANK OR DISTORTED DISPLAY

If the display iz blank or distorted, first refer to the horizontal
and vertical adjustment procedures following in this section of
the manual. After making these adjustments if there is still no
display, replace the A2 Sweep/Mother board. If there is still
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no display after replacing this bhoard, replace the CRT
assembly.




LED INDICATOR
REAR-TO-FRONT

1t 2 3 45 &
X POT GENERATQR

HEAH PANEL

TEST SWITCH IN
NORMAL FOSITION MEMORY

(SEE FIBURE 1) M| CROPROCESSOR

(-]
[

SERIAL INTERFACE
MEMORY READ

MEMORY WRITE

MEMORY R/W

MEMORY ADDRESS

CHAR ROM

RETURN FAILED

MARK FAILED

?1? FAILED

WRONG DATECODE

ROM _# CHECKSUM
RAM ADDR ERROR

RAM DATA ERROR {U37)
RAM DATA ERRQR (U3B8)
B041 INTERFACE TEST
PIXEL RAM

CHAR ROM

REAR PANEL

TEST SWITGH

IN ERROA POSITION
{SEE FIBURE 1)

AR R AR E IR AR AL AL A AR A LA R A A e

*: AOM NUMBER
Xe LED LIT




Tadde |
Skt & of 3

OTHER
INDICATORS:

DOT GEN A3 - f this light Is on, an errar
on the Dot Ganerator board is indicated.
However, it may come oh mementarily
during start-up or during confidance
test.

MSIB - Indicates that the 5 volts to the MSIB
board is out of range.

MICROPAOCESSOR A8 - Indicates an error on the
Microprocesser hoard.

FOWER SUPPLY - The power supply indicator tights
located on Powar Supply board, must all be
green. |f any of the llights are not on,
this Indicates & power supply failure.
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-

MICROPROCESSOR
ERAQR LEDS

HLLITTLILLE

NUMBERS
REFER

TO TABLE
COLUMNS

T8
M| CROPROCESSOR

Table 1, LED Error Patterns

9/10
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ASSEMBLY REPAIR

COVER REMOVAL /REPLACEMENT

Top Cover Removal

1. Remove the six screws holding the top cover (two front top,
two rear top, and one each rear side). See Figure 2.

. Using slots in the rear panel, pry the top cover up and lLift
off the housing.

When prying the top cover loose, insert the
serewdriver blade into pry slots and push handle
down, If the screwdriver is inserted too far, or if
the handle is lifted, internal components may be
damaged,

Top Cover Replacement

1. Align the cover with the front of the module and insert
the two front top-cover screws and tighten until they
' make contact (See Figure 2).

. Press the rear of cover firmly down until the screw holes
are aligned.
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3. Insert the two rear-top screwg and the two rear-side
screws. see Figure 2.

4. Tighten all screws. .}

Bottom Cover Removal

1. Remove the bottom-cover screws as indicated in Figure 3,
and lift bottom cover from module.
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FRONT
TOP-COVER
SCREWS

FRONT
TOP-COVER
SCREWS

TOP-COVER
SCREWS
{ONE OTHER SIDE)

Figure 2. Top Cover Removal and Replacement
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REMOVE REMOVE
: SCREW SCREWS
: {8 PLACES)

Figure 3. Boitom Cover Removal

5 REMOVAL OF BOARDS AND REAR PANEL

(To replace the boards and rear panel, reverse the following
procedure. )

1. Remove top cover.
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2. Using tabs, lift out the three digital boards and the one
power supply board. See Figure 4.

O 3. Remove the following cables:

Video
Battery
Flexible

High Voltage
Yoke

CRT Bus
RPG
Keyboard

RS A ol ol ol o

. Remove four screws, two on each side, holding rear panel.

. Slide rear panel, with attached Sweep/Mother board to the
rear.

. Remove two screws holding Sweep/Mother board to rear
frame.

FRONT PANEL REMOVAL /REPLACEMENT
{To replace Front Panel, reverse the following procedure,)
. Remove the top cover following the procedure above.
. Unplug keyboard flexible cable from Sweep/Mother board.

. Remove the two set screws holding the display knob, and
remove knob. See Figure 5.

. Remove 4 screws (ome at each side corner) holding
keyboard to front frame.

. Remove keyboard assembly, carefully guiding flexible
cable through frame.
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A3 DOT
GENERATOR
BOARD

AL FOWER
SUPPLY BOARD

BATTERY

AZ
SWEEP
MOTHER-
BOARD

A6 MICRO-
PROCESSOR
BOARD

BATTERY
CABLE

VIDED
CABLE

YOKE
CABLE

HIGH VOLTAGE
CABLE

RPG
CABLE

A4 MEMORY
BOARD

FLEXIBLE
CABLE

Figure 4. Assembly Locations
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®

Do not remove the Torx bolts holding the front
frame in place without installing the CRYT Spring
Compression Screws, See CRT Removal below.

KEYEOARD TORX BOLTS

MOUNTING {2 PLACES}
SCREWS

SET SCREWS
(2 PLACES)

Figure 5, Front Panel and Keyboard Removal
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CRT REMOVAL

Remove the top cover, bottom cover, and circuit boards
{only those which plug into the Sweep/Mother board--the
Sweep/Mother board remains in place).

. Unplug the following cables (see Figure 4).

High Voltage
Yoke
Flexible

RPG

Video

. Install 5 mm cap screws (located inside top cover) to

compress the CRT springs. Use a 4 mm (5/32") Hex-Ball
driver or an allen wrench to tighten. Tighten each screw,
alternately 5 turns, until tight. See Figure 6.

CAUTION

Since the CRT is mounted under pressure, the 5
mm cap screws must he installed prior to
removing the front frame or the CRT. Removal
of the front frame without installing the 5 mm
cap screws can damage to the CRT, the pressure
plate, or both.

. Remove the front panel, following the procedure

previously described in this section.

. Remove the four Torx bolts holding the front frame to the

module frame. (Use Torx handle, HP Part Number
8710-1413, and T9 Bit, HP Part Number 8710-1521. See
Figure 5.
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CRTSPRING
COMPRESSION
SCREWS

Figure 6, CRT Spring Compression Screws

' 4. Tipinstrument on its side and remove the front frame.

7. Remove the CRT and the front pasket. Save the gasket for
reinstaliation. See Figure 7.
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FRONT-FRAME
ASSEMBLY

GASKET

KEYEOARD
ASSEMBLY

Figure 7. CRT Removal and Replacement
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CRT REPLACEMENT
Supporting the module on the rear panel, place the CRT
into the instrument housing and replace the front gasket.
See Figure 7.

Align the front frame and install the four Torx bolts,

Route the RPG cable as shown in Figure 8, and install the
keyboard assembly. Also install the display knob.

Connect the cables removed during CRT removal {see
above procedure).

Figure 8. RPG Cable Installation
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5. Loosen the CRT spring screws (alternately 5 turns each)
and remove.

. Install the ﬁlug-in circuit boards into the color-coded slots ‘
and reinstall the cables and covers.

. Install the top cover.
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DISPLAY ADJUSTMENTS

DESCRIPTION

Test patterns are generated by the internal firmware of the
Display and are used to adjust intensity, focus, horizontal
position and gain, vertical position and gain, and vertical

linearity. In addition, a high voltage compensation adjustment
is performed using a separate test pattern.

EQUIPMENT
Oscilloscope HP 1980A

Probe (10:1) . . HP 10030A

10:1 PROBE

GRAPHIC
DI1SPLAY

Figure 9, Test Point Voliage Measurement
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FPROCEDURE

1.

Turn instrument OFF (0), disconnect power cord, and
remove the display from the mainframe.

. Install Module Extender (HP Part Number 70001-60013)

in mainframe and attach cable to rear of display.

. Following the procedure under Assembly Repair in this

section, remove the top cover.

. Reconnect power cord and turn instrument ON (1),

NOTE

If no display is present, go to the horizontal and
vertical adjustments (steps 9 and 10), If the

problem is corrected, continue with step §. If the
problem persists, go to the Blank or Distorted
Display in the front part of this section of the
manual.

. Accessing Adjustment Test Patterns:

. Turn instrument ON.

. When the User Screen (Figure 11) appears, press the
DISPLAY hard key.

. When the Display Screen (Figure 12) appears, press the
Display Test soft key.

. When the Display Tests Screen appears, select the
desired Test Pattern.
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H the screen is not properly adjusted, the soft Keys
may not properly align with soft Key labels, Refer
to the illustrations in this section when selecting a
test pattern if any distortion or misalignment is
present.

6. Focus

a. Obtain test pattern by following the procedure in step 5
(Accessing Adjustment Test Patterns) and pressing
DISPLAY ID soft key (TEST PATTERN is shown in
Figure 14).

@ o Adjust AZR86 - FOCUS (refer to Figure 10 for

location) until all characters and figures are focused.
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HAAKER B, 288 din

NORRRL §ATIEN (8 of

FRAKER
DELTR

maRKERS |
RFF

HIGHEST e
PLAY

HEXT
PEAK

LE
LF

o TEENTER VYo
6 TR oo ane e

n

_MERTER

SR

. e
Vi IBB LHr 51 72R.2 L

iSEN

LEFT BEP  DISPLAY
ARROW KNORB
KEY

Figure 11, Keyboard with User Sereen.
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TOZG5A GRAPHICE DISPLAY

rahr BB, BHED
i ATTER 1E 8RO N
‘ LALERE T S 3

: RSSIGN
FREL e

DEFIRE |7 HOORESS
HERDGEY e BRI

REFORT o oo e v oo froed LONF1G
LRRDAS i L i i

5P AY i
HEE

SHAIE
inasr B

et i
i i o

Figure 12. Display Screen.

7. Intensity Limit

a.

b.

c.

Obtain test pattern by following the procedure in step 5
(Accessing Adjustment Test Patterns) and pressing
PATTERN 1 soft key (Test PATTERN 1| is shown in
Figure 14),

Connect  oscilloscope to TP-12 on the A2
Sweep/Mother board. Refer to Figures 1 and 2 for
setup and test point locations.

Set the oscilloscope 1o 0.05 volts/Div (1 0:1 probe used)
with a sweep time of 5 msec/Div,
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TOZDSA GRAPHICE DESPLAY

FETTERN o e - I LRy
.

i . : . . i
i .
2 f e TEST

: [ HP 7B2@5R DISPLAY O\ W

n ‘\ : 1465 .H.._;Tf.sl’

?iP'“ﬁ!B Add £ : ' TURELE
A R R L 12
P10 Rddrean:. I8 )

", Dot geeprator eelpser 340
",

Figure 13. Test Pattern

. Admst A2R94 - INTEN (refer to Figure 10 for
location) to obtain a 300 mV peak-to-peak square
Wave.

e. Once this adjustment procedure is completed, press the

left arrow key (refer to Figure il) to return to the
inain menu.

. High Voltage Compensation

a. Obtain test pattern by following the procedure in step 5
{Accessing Adjustment Test Patterns) and pressing




APPENDIX, HP 70205A

Figure 14, Test Pattern 1

PATTERN 2 soft key (Test Pattern 1 is shown in
Figure | 35)

Adjust A2R95 - HVCOMP (refer to Figure 2 for
location) until the left and right edges of the blinking
figure align with the display border,

c. Once the adjustment procedure is completed, press the
left arrow key (refer to Figure 11) to return to the

main meni.

9. Horizontal Adjustments
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4. Obtain test pattern by following the procedure in
paragraph | (Accessing Adjustment Test Patterns), and
pressing the DISPLAY ID soft key.

b. Press the left arrow key (refer to Figure 11 for
location).

C. Adjust'AZRS'I = HPOS and A2L4 -WIDTH (refer to
Figure 10 for location) until all the characters for the
soft key labels are completely visible on screen (refer to
Figure 4).

d. Once this adjustment procedure is completed, press the
left arrow key (refer to Figure 11) to return to the
main menu.

10, Vertical Adjustmerits

a. Obtain test pattern by following the procedure in step 5
(Accessing Adjustment Test Patterns) and pressing
DISPLAY 1D soft key (Test Pattern is shown in Figure
13)

NOTE

A2R43 and AZRS7 are interactive adjustments;
therefore some interaction is reguired in the
following adjustments,

b. Adjust A2ZR41 - VPOS and A243 - HEIGHT (refer to
Figure 10 for location) until the soft key labels are
centered on each soft key (refer to Figure 4).

c. Adjust AJR57 - VLIN (refer to Figure 10 for location)
until the graticule is symmetrical, with evenly spaced
lines (refer to Figure 14).
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MDA GRARHILT DMFPLAY

|
:
!
5
l
i

R

Figure 15, Test Pattern 2

d. Once this adjustment procedure is completed, press the
left arrow key to return to main menu (see Figure 11).

11. Press LINE switch OFF (0), disconnect power cord, and
disconnect and remove Module Extender (HP Part Number
70001-60013),

12, Following the procedure in Assembly Repair replace the
top cover.
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TABLE 2. HP 70205A GRAPHICS DISPLAY REPL. PARTS (1 of 2)

Item/ HP Part
| ot (G| o

FLECTRICAL ARSEMBLIER

PROCESSOR (HOST) BOARD ABSY (NEW)
PROCESSOR {HQS BOAAD ASEY (REBUILT)

MEMGORY BOARD ASSY INEW)
MEMORY BQARD ASEY (REBUILT)

DOT GENERATOR BOARD ASEY (NEW)
DOT GENERATOR BOARD ASSY (REBUILT)

POWER SUPPLY ASSY (NEW)
POWER SUPPLY ASSY (REBUALT)
FUSE 8A 125V M
FUSE 1.2A 250V F
FUSE 2.54 250V F

7020550002
70205-80031

TOR0S-60003
70205-80032

7OR06-B0004
70205-50023

70205-80015
70205-80035
2110-0883
21 10-0602
2110-0881

SN DO A 0

CRT AS3EMELY COMPONENTS

GRT SHIELD
SCREW-MACH M3xXD.5 8MM-LG PAN-HD

GAT PLATE (FLASTIC)
CAT SPAINGS
GROUND SPRING

020500004
0515-0888

TORO5-40002
14680-2041
14600174

TO206-80011
0460-0142
9140-0608

CRT TUBE

FRICTION TAFE BoMM LONG

DEFLECTION YOKE CABLE ASSY
({Includes yoke climp and screw)

ANQDE CABLE
CRT GASKET
GRT CABLE

D~IE RO®m W

TF0205-80025
T0205-80013
812(-3287

TO25-80020
14801917

8500-2163

~chim

LABEL-WARNING
GROUND SPRING

CAT CLEANER-OCL TFG

o w=a
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TABLE 2. HP 70205A GRAPHICS DISPLAY REPL. PARTS (20f 2)

Item/s HF Part
fef. Des. Numbar

F0205-20018
051 ﬂ-1 244
S0A0-0024

70205-00003
05161083
TO205-B0006

65130570
FE05-00002
05150872
30500494
05150570

A thOMmS W M OO DUNDO

1
[}
8
&
L]
5
1

@ DD~ W

(k=R LU R R

Bl RapENae =

B —a B

L8t

[~ YN NP )

FRONT CAGTING ASSEMBLIES
FRONT CASTING
G-RING

LATEH
RAETAINER RING
GHEASE

STRUT (FRAME
SCREW-MACH M3X0.8 PCFLTXS

BEZEL ASSEMBLY
Includes all keys; doos not include RPE)
SCREW-MACH M3X0.8 8MM-LG PAN-HD

RPG

SCRAEW-MACH MaX0.8 PCFLFDS
KNOB

DECAL-KHOE GAP

SET SCREW

LABEL-SERIAL MUMBER

REAR CASTING ASSEMBLIES
REAR GASTING

HP.IB BOARD ASEY

EAR CONMNECTOR

SPRING-LPR 158G O

NUT-HAX F'LSTC—I.KG MAX0.5 4AMM-THK
SPRING-EROUND FIN

SCREW-MACH M2.5X4 PCHFNFD

MOTHERBOARD
SCREW-MAGH M3X0.5 6MMLG PAN.HD
SCREW-MACH M3X0.5 8MM-LG 90-DEG-Fi H-HD

BATTERY BODY

SCAEW-MAGH M3X0.5 BMM-LG 80-DEG-FLH-HD
BATTERY HOLDER/GABLE

BATTERY

GOVER-BATTERY

SCREW-MACH M3X0.5 6MM-LG PAN-HD

VIDED CABLE (INGLUDES NUT)

NUT

WASHER
TY-RAF

TOP/BOTTOM COVER ABSSEMELIES

BOTTOM COVER

LABEL-WARNING

SCREW-MAGH M3X0.5 6MM-LG PAN.-HD
SCREW-MACH MEX0.8 FOFLPDE

TOP COVER

SCREW-CAP M5.0 30,0 HX
WASHER-FL MTLG 5.0MM 5.4-MM-10
SCREW-MACH MIXD.8 PCFLPDS
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APPENDIX-~HP 70206A

This appendix provides the troubleshooting suggestions, repair
information, and adjustment procedures for the HP 70206A
Graphics Display. The troubleshooting suggestions are based
on the internal diagnostics as explained in System
Troubleshooting. Following these suggestions are assembly
removal and replacement procedures. These include the CRT,
circuit boards, and battery. The final section contains the
adjustments that may be required after replacing some of the
assemblies or the CRT.

NOTE

This troubleshooting information s for this
specific module, If you have not already done so,
refer to the Systems Troubleshooting chapter
before proceeding.
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HP 70206A TROUBLESHOOTING

INTRODUCTION
System Graphics Display faults are indicated in three ways:
front-panel error indicators, error messages on the CRT;

circuit board LEDs. In this section, the interpretations of all
fault indicators will be limited to the board level.

FRONT PANEL ERROR LIGHTS
AIRFLOW Indicator ON

1. Airflow insufficient—this i a normal indication at
turn-on. The light should go out within five minutes.

Check to see if the fan iz operating or if the input is
blocked.

NOTE

I the room temperature suddenly rises, the
AIRFLOW indicator may come on, and stay on
until the internal instrument temperature
stabilizes.
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1/0 Indicator ON

1. Other mainframes in error status.
Disconnect other HP-MSEIB ingtruments from the bus.
. HP-MSIB cable connections incorrect.
Check for proper HP-MSIB cable connections {(if one cable
15 disconnected, the 1/0 light will be on; if both cables are
disconnected, the /0O light will remain off).

. Faulty HP-MSIB cables

Disconnect HP-MSIB cables. If error is eliminated, change
cables.

ERROR MESSAGES

Following are error messages, with troubleshooting suggestions
included. After each step, attempt to restart the instrument.

6002 A6 RAM check sum

I. Turn the instrument off, then restart.

2. Remove the top covers of the instrument, and with a DVM
measure the voltage of the battery (under load). Replace if

the battery will not hold a charge.

. Remove Microprocessor board and reseat. Restart the
ingtrument.

7036 HP~MSIB error
1. Replace HP-MSIB board, restart the instrument.
2. Replace A6 Microprocessor board, restart the instrument.

7037 A3 char ROM
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1. Replace A3 Dot Generator board, restart the instrument.
7038 A6 errov in 3041
1. Replace A6 Microprocessor board, restart the instrunient.
7039 A4 memory

. Replace the A4 Memory board, restart the instrument.

. Replace the A6 Microprocessor board, restart the
mstrument,

. Replace the A3 Dot Generator board, restart the
instrument,

4. Replace the A2 Mother Board, restart the instrument.

7040 dot gen

1. Replace the A3 Dot Generator board, restart the
instrument.

DISPLAY-DISRUPTIVE ERROR MESSAGES

These errors appear as large block letters on an otherwise
blank CRT. If these appear, first attempt to restart the
instrument and perform the steps prior to the error message
appearing. If the error does not repeat, you may continue with
normal operation.

If the error can be repeated on more than one instrument, call
your nearest Hewlett-Packard field office.

If the power is recycled and the instrument does not restart, or
if the error is only repeatable on one display, follow the
procedures as described below. After each step, attempt to
restart the instrument.

For the following errors, replace the A6 Microprocessor board:
- ——

4
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A6 68000 BUS ERR
A6 68000 ADDE. ERR
A6 63000: ILLEGAL
A6 68000: ZERO DIV
A6 63000: CHECK

A6 68000: TRAPV

A6 68000: PRIV VIO
A6 68000 TRACE

A6 68000: 1010

A6 68000: 1111

A6 63000 RESERVED
A6 63000: UNIT

A6 6R000: SPURIOUS

For the following error messages, replace the A3 Dot
Generator board and restart the instrument. If the error is
still present, replace the A4 Memory board and again restart
the instrument;

A3 MEMORY READ

A3 MEMORY WRITE
A3 MEMORY R/W

A3 MEMORY ADDRESS

For the following error messages, replace the A3 Dot
Generator board and restart the instrument.

A3 CHAR ROM

A3 RETURN FAILED
A3 MARK FAILED

A3 77T FAILED

A3 WRONG DATECODE

For each of the following errors, perform the steps indicated.
‘Restart the instrument after each step:

O A3 SERIAL INTERFACE

1. Change the A3 Dot Generator board.

2. Change Microprocessor board.
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A3 7 FAILED
1. Change the A3 Dot Generator board.
2, Change Microprocessor board.
Ad PIXEL RAM
1. Change A4 Memory board.
2. Change A6 Microprocessor board.
. Change A3 Dot Generator board.

. Change A2 Mother board.

INTERNAL DIAGNOSTICS INTERPRETATION

When a display-disruptive error message iz displayed, the LED
error indicators on the printed circuits inside the module will
light. The errors ‘indicated by these light patterns are 2
duplication of the display error messages described above. To
view the LEDs, remove the top cover, leaving the inner cover
in place. See Table 1.

BOARD FAILURE LED INDICATION

The LEDs are used in two test modes: normal and error. In the
normal mode, the LEDs indicate which board has failed; in the
error mode, the LEDs indicate which test has failed {see Table
1). To set the instrument to the correct mode, refer to Figure
1. Set the rear-panel switches to the position indicated. It is
necessary to restart each time the test mode switch is reset.
(The switches with no setting indicated in Figure 1 may be set
in either position.)
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NORMAL MCDE ERAODR MODE

TALK ONLY TALK ONLY

SYSTEM BYSTEM
CONTROLLER CONTROLLER

TEST WODE TEST MODE

Figure 1, Mode Select

BLANK OR DISTORTED DISPLAY

If the display is blank or distorted, it is recommended that you
first refer to the horizontal and wvertical adjustment
procedures in this section of the manwval. If after making these
adjustments there is still no display, replace the Al
Sweep/Mother board. Restart the instrument. If there is still
no display, replace the CRT assembly.




T a bl |
Sht | e-f}Q-'

LED INDICATOR
REAR-TO-FRONT

HREAR PANEL
TEST SWITCH IN
NORMAL POBITION

[SEE FIBUPE 1)

1 2 3 456

X DOT GENERATOR
MEMORY
MICROPROCESSOR

AEAR PANEL
TEET SWITCH IN
ERROR POSITION
(SEE FIGUAE 1)

1 2 3 465 8§

X % SERIAL INTERFACE
X MEMORY READ

X MEMORY WRITE

X MEMORY R/W

X MEMORY ADDRESS

X CHAR ROM

X RETURN FAILED

X MARK FAILED

X X 797 FAILED
X

X

X

X

X

X

X

X

WRONG DATECODE

ROM _* CHECKSUM
RAM ADDR ERROA

RAM DATA ERROR (U37)
RAM DATA ERROR (U383}
8041 INTERFACE TEST
PIXEL RAM

CHAR A0OM

%: ROM NUMBER
X: LED LIT

OTHER
INDICATORS:

POT GEN A3 — If this light i3 an, 2n
arror on the Dot Generatot beard
js indicated. Howsever, it may
come oh momentarfily during
start-up or during caonfldence
test.

MSIB - Indicates that tha 5 volts to the
M51B board (3 out of range.

MICROPROCESSOR A6 - Indlcates an erraor
an ihe Micreprocessor board.

POWER SUPFLY - The power supply Indicator
lights located on the meiher/sweep
board, madst all be green. If any
ara not on, this indicates a power
supply failure.

HORIZ SYNC ANP VIDEQ IN - |f the instrument
{5 in the narmal gperating mede,
these |Ights (located an the mather/
sweep hoard) should not be lit.
1f they are 1It, this indicales that
the signal 1s nat getting to the
mothgrlswaea hoard from tha memary
boardg.

POWER
SUPPLY

HORIZ 5YNC
VIDEQ IN

POWER
SUPPLY
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5 Qnr, an
rator board
i MICRO-

i . ‘ e ; i PROCESSOR
priidence i e L : st i ity ERAOR
e ; ‘ i LEDS
1 NUMBERS
i s i REFER
volts to the : i e : BB it Y 3 TO
range. : s Ee T
(A A ! i e 4 TABLE
& COLUMNS
8

ps an grraor
board,

DOT GEN

A3
fndicatar HORIZ 3YNC {A3)

mother/sweep VIDEQ IN

the instrumaent

ating made,

on the mother/
at be 1it. POWER
 indicates that SUPPLY
ting to the
om the memary

PROCESSOR
Ab

A s

Table 1. LED Error Patietns

9/10
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ASSEMBLY REPAIR

POWER SUPPLY/BOARD/CRT/REMOVAL

Top Cover Removal

(To replace the top cover, reverse the following procedure.)

2

Remove rear feet (top two only).

Loosen screw in top cover, rear edge. As this screw is
backed out, the top cover will slide to the rear. Slide the
cover to the back, off the instrument.

. Twist the 14 inner-cover screws one-quarter turn

counter-clockwise, and remove the inner cover. (For
normal error indication interpretation, it is not necessary
to remove this inner cover).

Power Supply Removal

1.

2.

Remove top covers as described above.

Remove the left-hand (facing instrument) strap handle
and side cover.

3. Remove four screws holding power supply to side frame.

Remove battery and holder.

Remove the power supply cable and lift the power supply
partially out of the instrument.

Remove the grounding cable, COM1 {from power supply to
rear frame of instrument).

11
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7. Lift power supply out of instrument.

Circuit Board Removal

(To replace the top cover, reverse the following procedure.)

1.

Remove top covers as described above,

2. Remove circuit board retainer. See Figure 2

3. Remove circuit boards.

CRT/Front Panel Removal

(To replace the CRT and front panel, reverse the following
procedure. )

1.

Remove the top cover (as described above) and the inner
COVET.

. Remove the front-top trim strip exposing the front frame

retaining screws. Remove the six retaining screws, three
top and three bottom. Refer to Figure 2.

. Using the pry slots (Figure 2), pry the front frame from the

instrument housing.

. Disconnect the ribbon cable from the front panel. Refer to

Figure 3.

. Disconnect the following cables (refer to Figure 2):

High Voltage
Yoke
Video

. Referring to Figure 3, remove the four CRT assembly

SCTEWS.
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CIRCUIT 2 3CREWS
BOARD RETAINER {EACH END}

POWER
SUPPLY
CABLE

HIGH
VOLTAGE
CABLE

FRONT FRAME SCREWS
{3 TOP, 3 BOTTOM)

Figure 2. Assembly Location
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7. Slide the CR.T assembly out of the instrument.

Replace CRT as an assembly only (HPF Part
Mumher 70206-60021).

CRT ASSEMBLY CRT ASSEMELY
SCREWS SCREWS

RIBBON
CABLE

Figure 3. Front Panel/CRT Removal
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HP 70206A ADJUSTMENTS

DESCRIPTION

Test patterns are generated by the internal firmware of the
Display and are used to adjust intensity, focus, horizontal
position and gain, vertical position and gain, and vertical

linearity. In addition, a high voltage compensation adjustment
15 performed using a separate test pattern.

EQUIPMENT
Oscilloscope HP 1980A

Probe (10:1) HP 10080A

PROCEDURE

1. Turn instrument OFF (0), disconnect power cord, and
remove the top and the inside covers,

. Using the 24 pin Extender (HP Part Number
70206-60041) and a single 12 pin Extender (HP Part
Number 70206-60029) placed at the opposite ends of the
Al Video/Sweep assembly, extend the A2 assembly.

3. Reconnect power cord and turn instrument ON (0).
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NOTE

If no display is present, go to the horizontal and
vertical adjustments (steps 9 and 10). If problem
persists, go to the Blank or Distorted Display
section in this section.

0SCILLOSCOPE

SYSTEMS

HI
gTQELAe 10:1 PROBE

Figure 4. Intensity Limit Adjustment Test Setup

. Accessing Adjustment Test Patterns

NOTE

If the screem is not properly adjusted, the soft keys
may not properly align with soft key labels. Refer
to the illustrations in this section when selecting a
test pattern if any distortion or misalignment is
present.

e —————————————— e ! e W T
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O To access the patterns used in the adjustment routines,
perform the following steps

L.

2

Turn instrument ON,

When the User Screen appears (see Figure 7), press the
DISPLAY hard key.

. When the Display Screen appears (see Figure 8), press the

Display Test soft key.

. When the Display Tests Screen (Figure 9) appears, select
the desired Test Pattern (see Figure 9).
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Figure 5. Adjustment & Test Point Locations
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DISFLAY LEFT DISPLAY
KEY ARROW KNOB
KEY

Figure 6. Display Keyhoard
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Figure 7. User Sereen
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FRINT o R SR
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TREN
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Figure 8. Display Screen

5. Focus

a. Obtain the Display Tests screen (see Figure 9) following
the procedure in step 4. Press DISPLAY ID soft key to
obtain Test Pattern. {Test Pattern i3 shown in Figure
1 0).

b. Adjust A2R40 - FOCUS (refer to Figure 5 for location)
until all characters and figures are focused.
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epreEn LRl mg
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Figure 9. Display Tests Screen

Intensity Limit

a. Obtain Test Pattern 1 by following the procedure in
Step 4 {Accessing Adpstment Test Patterns) and
pressing PATTERN | soft key (see Figure 11).

b. Connect oscilloscope to TP-21 on the A2 Video/Sweep
assembly (Refer to Figure 4 and 5 for setup and test
point location).

c. Set the oscilloscope to 0. 05 velts/Div (10:1 probe used)
with a sweeptime of 5 meec/Div.

d. Adjust AZR26 - INT LIM (refer to Figure 5 for
location) to obtain a 300 mV peak-to-peak square
wave.
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H}l‘ﬁ‘_:lul‘.mm.‘ T - e !ES'!
WTLLITY: ' FHTTERN
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PRURE ] N
2 R L
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J . . ITEST

FHITERY #5510 Addreve: B, 1t P TumE

HP-1D Addrene

H,ﬁ, Halﬁaw 11 .

Figure 10, Test Pattern

e. Once this adjustment procedure 15 completed, press the
left arrow key (refer to Figure 6), to return to the main
menu,

7. High Voltage Compensation

a. Obtain the Test Pattern 2 by following the procedure in
step 4 (Accessing Adjustment Test Patterns) and
pressing PATTERN 2 soft key (Test PATTERN 2 s
shown in Figure 12).

Adjust A2R20 - HVCOMP (refer to Figure 5 for
location) until the left and right edges of the blinking
figure align with display borders.
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Eae HEWLETT
A T

Figure 11. Test Pattern 1,

¢. Once this adjustment procedure is completed, press the
left arrow key (refer to Figure 6), to return to the main
menu.

2 Horizontal Adjustments
a. Obtain test pattern by following the procedure in step 4

(Accessing Adjustment Test Patterns), and pressing the
DISPLAY ID soft key.

b. Presg the left arrow key (refer to Figure 6 for location).

¢. Adjust A2R47 - HPOS and AZL1 - WIDTH (refer to
Fizure 5 for location) until all the characters for the
soft key labels are completely visible on screen (refer to
Figure 10} ‘
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3355 - R

Figure 12. Test Pattern 2

d. Once this adjustment procedure is completed, press the
left arrow key (refer to Figure 6) to return to the main
menu.

9. Vertical Adjustments
a. Obtain Test Pattern by following the procedure in step 4

(Accessing Adjustment Test Patterns), and pressing
Display 1D soft key (see Figure 10).
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AZR68, AZR84, and A2ZR69 require interactive
adjusting,

b. Adjust AJR68 - VPOS and AZRE&4 - HGT (refer to
Figure 5 for location) until the soft key labels are
centered on each soft key (refer to Figure 10)

c. Adjust A2R69 - LIN (refer to Figure 5 for location)
until the graticule is symmetrical, with evenly-spaced
lines (refer to Figure 10).

d. Once this adjustment procedure is completed, press the

left arrow key (refer to Figure 6) to return to main
menu.

10. Set LINE switch OFF, disconnect power cord, replace Al
Video/Sweep assembly, replace shield cover and instrument
top cover.
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TABLE 2. HP 70206A SYSTEM GRAPHICS DISPLAY REPL. PARTS (1 of 3)

70206-80005
TOR06-H0002

T0206-60008
7020860033

70206-60007
TO208-80038
0515-0885

TO206-6000H1
05160085
3050-0803

FU205-50002
7020B-E0021

T0205-60003
T0205-60032

70205-60004
TO2O5-E0033

ANgoH7e3

TO206-80021
Q8151241
B500-2163

TOIOG-20014

70206-00010
OGO
0510-1148

21900016

8160-0500
8160-0602

TOR0G-60008
0515-1242
3050-0830
0516-1243

F206-80009
05151243

[SF -] whdos @b ML by

BXOAY NSO O S [ - L= |

G DRSND N4 WEROUN R0 RMadk ©

Description

ELECTHICAL ASSEMBLIES

VIDED SWEEP EQARD ASSEMBLY {NEW)
VIDEQ SWEEF BOARD ASSEMBLY (REBUILT)

HP-MSIE ASSEMBLY (NEW)
HP-M5IB ASSEMBLY }REBUJLT)

LINE FILTER ASSEMBLY (NEW)
LINE FILTER ASSEMBLYJREBUILT)
SCREW-MACH M4X0.7 8MM-LG PAN-HD

MOTRERBOARD ASSEMBLY
SCAEW-MAGH MAX0.7 BMM-LG PAN- HD
WASHER-FL MTLC M40 ID

PROGESSQR (HOST) BOARD ASSEMBLY (NEW)
m%ciﬁlg’oﬂ HOST) BOARD ASSEMBLY

MEMORY BOARD ASSEMBLY (NEW)
MEMORY BOARD ASSEMBLY (REBUILT)

DOT GENERATOR ASSEMBLY (NEW)
DOT GENERATOR ASSEMBLY EﬂEBUiLT)

POWER SUPPLY

LINE MODULE FILTER

SHILED-POWER SUPPLY
SCREW-MACH

SCREW-MACH M4XD.7 BMM-LG PAN-HD
FLISE 8.3A 250V F

CHT AGSEMBLY
SCREW-MAGH M5.0 12 PCPNPOS
CLEANER-QCLI-TFC

FROKT PANEL ASSEMBLY
FRONT BEZEL CASTING

FPANEL-FRONT DRESS
SPACER-FRONT
RETAINER-FO 1401D

PLATE-HP LOGO
LADEL IN 702064
INSULATOQR 10.% X 28.5MM

RPG ASSEMBLY
KNOB

NUT-HEX 3/8.32
WASHER-LK 37710

RFI STRIP 402 TMML,
FAF1 STRIP 160, 3MML

BEZEL ASSEMBLY KEYBOARD
SGREW-M2.5 3 PNPDS
WASHER-FLAT

SCREW-M2E & PNRDS

NUMERIG KEYBOARD ASSEMBLY
SCREW-M2.8 & PNPDS




APPENDIX, HP 70206A

TABLE 2. HP 70206A SYSTEM GRAPHICS DISPLAY REPL. PAHTS (2 of 3)

Rem/ HP Part
] g Jolo] o

FRONT PANEL ASSEMBLY {cont'd)
KEY CAP-S0FT KEY
KEY CAP-<
KEY GAP-MENU
KEY CAPDISP

KEY CAP.USER
KEY GAP-1

KEY CAPS
KEY CAP-D

KEY CAP-,

KEY GAP—
KEY CAP-LOGAL
KEY CAP-PLOT
KEY GAP-PRINT
KEY GAP-HOLD
KEY GAP->
KEY CAP-LINE
KEY GAPIP

1 T e DO L 1 AT B e ] B =t 1 A 00 B O D e DD

TOROG-40026
FHRE-40027
WIRE/CABLE AGBEMBLIES

TO205-80019 CABLE ASSEMBLY-VIDEQ

TRR06-B0002 CABLE ASSEMBLY-FAN QBO H
TUAG-50003 CABLE ASSEMBLY-FAN (400 H.

T0208-60004 GABLE ASSEMBLY-LINE MODULE
70206-80014 GABLE ASSEMBLY-HP-18
TFOR0E-E0015 CABLE ASSEMBLY-KEYBOARD
FO206-60031 CABLE ASSEMBLY-GROUND

8120-3217 CABLE ASSEMBLY-GRT SKT
TORG-8001 2 CABLE-BATTERY

T0208-80010 CABLE-DC POWER
T TEOe-E0011 CABLE-AUG POWER

70208-60016 CABLE-HP-MSIB INFUT
7020860017 CABLE-HP-MSIB QUTPUT

8180-3284 WIRE 18 800V 0.3 FT
0360-0249 TML S5LDR LUG 8
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TABLE 2. HP 70208A SYSTEM GRAPHICS DISPLAY REPL. PARTS (3 of 3)

Item/ HP Part
e | B | [

7020540003
0516-0880
TFOR05-00008
0515-0886
1420-0315

TOR0G-00001
TOROS-20012

70208-20013
05161240
D51 5-0004

020620015
0515-1240

TOROG-00020
0515-0898

T208-00002
0515-0885

TOZ08-40002
3150-0480

TOR06-50003
TO206-00004
TO206-00008

T0208-20017
0515-1008

(560-8835
0616-1232

S060-9847
0515-1232

5061 -2008
S040-T222
S5040-72014
EOM0-722
5151232
5060-3804
5060-9600
5020-8097
5040-7219
GO40-7220
05151839
70208-00006
05151255
7020840030

TORHE L0004
$1271-2380
TU05-B0028

=ha G4 b B MW A S b Bk G -

-

o o

APy G ML th thd D

- e fial fuel B faed ok ARl BE

[N

b BRI MBI & BRIRE T

-

-

CHASSIS PARTS

BODY-BATTERY MOUNT

SCRAEW-MACH MIX0.5 6MM-LG 80-DEG-FLH-HD
COVER-BATTERY

SCREW-MAGH M3xD.5 8MM-LE

BATTERY 3.6V 1.TAH

CHAGSIS
CHASSIG MOUNT
FRONT FRAME CASTING

SCAEW-CAP ME.O 12 PCFLPDS
SCREW-MACH M4.0 10 PCFHPDS

REAR FRAME CAGTING
SCREW-GAP M5.0 12 PGFLFDS

RETAINER-PC BOARD
SCREW-MACH M4.0 B PGHPNDP

PLENUM COVER
BOGREW-MAGH M4.0 8 FGPNPDS

AR SCOOP
FILTER-AIR AL MESH

DIVIDER

COVER-CONNECTOR
COVER-INNER

MOUNT-LINE SW
SCREW

DRESS COVERS/TRIM/FEET

COVER-TOP 18-IN
SCREW-MACH M.5 8 PCFNPDS
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INDEX

Thiz book has two indexes. The first is a general index and the
gecond is an error message index. The page number references
in these indexes comprise a chapter name and page number.
The chapter name is necessary because each chapter has its
own page numbers and is numbered starting with the number
0. The chapter names in the page number references are as
follows:

FPreparation for Use = Prep for Use

System Verification = Sys Verif

System Troubleshooting = Sys Trouble




General Index

Abmormal display Svs Trouble 22
AC line socket removal Appendix, HP 70001A 10
Accessories Sys Verif 2
Active status indicator Sys Trouble 2
Address
matrix Prep for Use 33
Sys Trouble 4
switches, displays Prep for Use 37
switches, local oscillator Prep for Use 39
rules, general Prep for Use 34
rules, LO Prep for Use 36
Airflow light Appendix, HP T0001A 4
Analyzer Test Sys Trouble 11, 35
Assembly repair
HP 70001A Appendixz, HP 70001A 6
HP 70205A Appendix, HP 70205A ¢
HP 70206A Appendix, HP 70206A 9

Background tests Sys Trouble 13
Bench operation Prep for Use 8
Blank or distorted display

HP 70205A. . Appendix, HF 70205A 6

HP 70206A Appendix, HP 70206A 6
Blue Stripe Exchange Program Prep for Use 13
Board failure LED indication ‘

HP 70205A Appendix, HP 70205A 5




INDEX

HP 70206A Appendix, HP 70206A 6
Bottom cover removal Appendix, HP 70205A 12

Characternistics, definitionof. . . . . . . . . .. Sys Verif 49
Circuit board removal Appendiz, HP 70206A 12
CONFIDENCE TEST soft key Sys Trouble 10
Column address Prep for Usze 33
Communication Complete message Sys Trouble 28
Computation errors Sys Trouble 50
Computer language, System Verification Sys Verif 1
Computers, System Verification Sys Verif |
Core replacement Prep for Use 23
Cover removal/replacement . . . . Appendix, HP 70205A 11
CRT

removal Appendix, HP 70205A 17

replacement Appendix, HP 70245A 20
CRT/front-panel removal Appendix, HP 70206A 12
Current light Appendix, HP 70001A 4
Customer label locations front matter 0

Decimal/hexadecimal conversion Sys Trouble 28
Default HP-MSIB row address Prep for Use 38
Defining element Prep for Use 34
Destroying Diagnostics front matter 2
Destroying System Diagnostics Sys Trouble 16
DISPLAY ID soft key Sys Trouble 9
DISPLAY TESTS soft key Sys Trouble 7
DISPOSE ALL command, the Sys Trouble 17
Diagnostic-disruptive failures Sys Trouble 20
Direct mail order system Prep for Use 42
Digplay

ad justments Appendix, HPF 70205A 21
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INDEX

Prep for Use

Sys Trouble

Prep for Use

Sys Trouble

Appendix, HP 70001 A

Sys Trouble

Sys Trouble

Prep for Use

Sys Trouble

Displav-disruptive errors Sys Trouble
Display-disruptive error messages Sys Trouble
for HP 70205A Appendix, HP 70205A
for HP 70206A Appendix, HP 70206A
Displays Prep for Use 37,
DOWN__DIAG Sys Trouble
Documentation description front matter
Pot generator release date Sys Trouble

Element, definition of Sys Trouble
Elements Prep for Use
EMIM front frame removal Prep for Use
ERR (error indicator)
indicators Sys Trouble 22,
lights flashing Appendix, HP 70001 A
Error message
Sys Trouble
reporting Sys Trouble
for HP 70205A Appendix, HP 70205A
for HP 70206A Appendiz, HP 70206A
Error report screen Sys Trouble

37

o

—
WA DO MO e L e ) ] LA WD W SN O B

36
5

Error reporting Prap for Use 34
Exchange assemblies Prep for Use 41

External test equipment Syg Verif
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Fan removal Appendix, HP 70001A 10
Fault diagnosis Sys Trouble 32
Firmware revision date Prep for Use 6
Flow chart,
Main Menu Sys Verif 12
HP-MSIB Map Screen Sys Verif 16
Parameter Menu . . . . . . ... . ... .. Sys Verif 22
Test Equipment Menu Sys Verif 28
Test Selection Menu Sys Verif 37/38
Test Auxiliary Menu Sys Verif 39
Front handle removal/replacement Prep for Use 8
Front panel
removal/replacement Appendix, HP 70205A 15
error lights Appendix, HP 70206A 2
Function keys,
MainMenu. . ... .. ... .... ..., SysVerif 13
HP-MSIB Map Screen Sys Verif 17
Parameter Menu Sys Verif 23
Test Equipment Menu Sys Verif 25
Taest Selection Menu Sys Verif 31
Test Auxiliary Menu Sys Verif 40
Fuse replacement Prep for Use 2

HARDWARE-BROKEN error messages. . . . Sys Trouble 47
HARDWARE-WARNING error messages. . . Sys Trouble 435
HP 70205A troubleshooting. . . . Appendix, HP 702054 1
HP 70206A adjustments Appendix, HP 70206A 14
HP 70206A troubleshooting. . . . Appendix, HP 70206A 1
HP 70900A LO hard reget Sys Trouble 30
HP-IB

ACCESS Prep for Use 33, 34

address Prep for Use 37
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INDEX

address selection Prep for Use 32

address, display Sys Trouble 9

address switches Prep for Use 36

boards {HP 70001A) . . . . Appendix, HP 70001A 13,15

HP-MSIB

Prep for Use 37

Sys Trouble 3

address matrix Prep for Use 33

address selection Prep for Use 32

address switches Prep for Use 36
address, display Sys Trouble
boards (HP 70001A) . . . . Appendix, HP T0001A 13,
Map Screen flow chart Sys Verif
Map Screen function keys Sys Verif
troubleshooting Sys Trouble
troubleshooting utility Sys Trouble

I/0 check light Appendiz, HP 70001A %
IF front frame removal Prep for Use 24
Illegal address Prep for Use 33
Indicator lights Sys Trouble 2, 21
Initial set up Prep for Use D
Inner cover and RFET gasket . . Appendix, HP 70001A 15, 16
Installing Prep for Use 7
Instrument, defintion of Sys Trouble 1
Interconnect board Appendix, HP 70001A 15, 16
Internal diagnostics interpretation

HP 70205A Appendix, HP 70205A %

HP 70206A Appendix, HP 70206A 6

Sys Trouble 10




Line voltage selection Prep for Use 2
LO (HP 70900A)

firmware Prep for Use 6

Prep for Use 23

addressing rules Prep for Use 36

Local oscillator (1LO) Prep for Use 39

Main Menu Sys Verif 45
flow chart Sys Venif 12
function keys Sys Verif 13

Mainframe (HP 70001A)
fault indicators Sys Trouble 4, 2]
fault wolation Appendix, HP 70001A |

Map Screen, System Verification Sys Verif 45

Master element Prep for Use 33

Master, definition of Sys Trouble 1

Master /alave
address matriz Prep for Use 34
addressing Prep for Use 33
relationships Prep for Use 33

Mating connectors Prep for Use 4

Mechanical assemblies Appendix, HF 70001A 17

Menus, System Verification Sys Verif 10

Messages & Codes, System Verification Sys Verif 42

MORE ERRORS soft key Sys Trouble 4

Modular spectrum analyzer Prep for Use 313

Modular spectrum analyzer description . . . . front matter 4

Module
address switches Prep for Use 33
definition of Sys Trouble |

Sys Trouble 2
Prep for Uze 22
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installation Prep for Use 15
latch screw removal . Appendix, HP 7T0001A 17
removal Prep for Use 15
replacement Prep for Use 14
Module Mot Accepting Data, . . . . . . . .. Sys Trouble 28
Module Not Present Sys Trouble 29
Module-to-module connections Prep for Use 16

On-Site Service front matter
Operating Manual front matter
Operating requirements Prep for Use
Option 908 Prep for Use
Option 913 Prep for Use
Option 915 Prep for Use
Ordering information Prep for Use 41

Ordering replaceable parts Prep for Use 41

PATTERN 1, 2, 3, and 4, zoft keys Sys Trouble 9
Parameter Menu Sys Verif 18 46
flow chart Sys Verif 22
function Keys Sys Verif 23
Parts list organization Prep for Use 41
Physical requirements Prep for Usze 1
Power cables Prep for Use 3
Power supply removal HP 70206A .Appendix, HP 70206A 11
Power supply (HP 70001A)
fault isolation Appendix, HP 70001A 2
removal Appendix, HP 70001A 7
PRESET USR KY¥ soft key. . . . . . .., ... Sys Trouble 16




Rack mounting Prep for Use &
REM_ DIAG Sys Trouble 18§
REPORT ERRORS soft key Sys Trouble 4
Rear cover removal (HF 70001A) . Appendix, HP 70001A 13
Rear fan filter Prep for Use 3
Rear-panel connections Prep for Use 16
Recommended test equipment Sys Verif 2
Remote Language Reference front matter 6
Repackaging Prep for Use 29
Required accessories, System Verification Sys Verif 2
Required equipment, System Verificationn . . . .Sys Verif 1
RF front frame removal Prep for Use 26
ROM version Prep for Use 6
Row address Prep for Use 33
RSTR_ STATE Sys Trouble 18

SAVE__STATE Sys Trouble 18
Safety front matter 4
Screen cleaning Prep for Use 5
Setup, System Verification Svs Verif 3
Slave

Prep for Use 34, 33

Sys Trouble 1

Prep for Use 33

Prep for Use 40

Specifications Sys Verif 48
Status indicators Sys Trouble 2
Sub-master Prep for Use 36
Support options front matter 4
Symptoms Sys Trouble 21
System Diagnostics. . . . . . . . .. .. . Sys Trouble 13, 36
Sys Trouble 17

EITOr Messages Sys Trouble 38
System replaceable parts Prep for Use 40
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System Support Manual . . .+, . . . . .. .. front matter 6
System Verification Sys Venif 0
for troubleshooting Sys Trouble 19
function key names Sys Verif 45
Sys Verif 5

Test Auxiliary menu. . . . . . . ... .. ... Sys Verif 47
function keys Sys Verif 40
Test equipment, System Verification Sys Verif 2
Test Equipment menu Sys Verif 24, 46
flow chart Sys Verif 28
function keys Sys Verif 25
Test Selection menu . Syz Verif 46
flow chart Sys Verif 37/38
function keys Sys Verif 31
Title line, of displays Sys Trouble 7
Top cover removal
HP 70205A Appendiz, HP 70205A 11
HP 7T0206A, Appendix, HP 70206A 11
Troubleshooting Tools Sys Trouble 0
Troubleshooting
from the front panel Sys Trouble 33
over HP-IB Sys Trouble 35
TUMBLE FIGURES zoft key Sys Trouble 11

Unpacking Prep for Use |
Usage errors Sys Trouble 42
User application error messages . .. . . . . . Sys Trouble 38
Utilities, System Diagnostics Sys Verif 18




Volt/temp light Appendix, HP 70001A 3

W30 Two Years/HP Service front matter 4
Window assignments, purzing Sys Trouble 25

Sys Trouble 36




Error Message Index

A3 FAILED Sys Trouble
A3 CHAR ROM Sys Trouble
A3 CHAR ROM Sys Trouble
A3 MARK FAILED Sys Trouble
A3 MEMORY READ Sys Trouble
A3 MEMORY WRITE Syg Trouble
A3 MEMORY R/W Sys Trouble
A3 MEMORY ADDRESS Sys Trouble
A3ZRETURN FAILED Syg Trouble
A3 SERIAL INTERFACE Sys Trouble
A3 WRONG DATECODE Sys Trouble
A4 PIXEL RAM Sys Trouble
A6 63000: BUS ERR Sys Trouble
A6 68000: ADDR ERR Sys Trouble
A6 68000 ILLEGAL Sys Trouble
A6 68000: ZERO DNV Sys Trouble
A6 68000: CHECK Sys Trouble
A6 62000: TRAFV Sys Trouble
A6 63000 PRIV VIO Sye Trouble
A6 63000: TRACE Sys Trouble
A6 68000 1010 Sys Trouble
A6 68000 1111 Sys Trouble
A6 63000: RESERVED Sys Trouble
A6 68000: UNINIT Sys Trouble
A6 68000 SPURIOUS Sys Trouble
A6 8041 INTERFACE TEST Sys Trouble
A6 RAM ADDRESS ERROR Sys Trouble
A6 RAMDATA ERROR (U37) Sye Trouble
A6 RAM DATA ERROR (U38) Sys Trouble
A6 ROM___ CHECKSUM Sys Trouble

O00I NOLO? . . . . . . o i e e s Sys Trouble
000} HE-MSIB addr 70902 Sys Trouble
0003 HP-MSIB addr 78903 Sys Trouble
0004 HP-MSIR addr 70904 Sys Trouble
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Sys Trouble
Sys Trouble
Sys Trouble
DODOY NOLF. SECTION? . . . .. ... ... Sys Trouble
0020 21.4MHz input cable Sys Trouble
0021 Video output cable Sys Trouble
(022 LC bandwidths Sys Trouble
Sys Trouble
Sys Trouble
0025 Step gain amplifier Sys Trouble
0026 Res BW-accuraey . . . . . . . .. . ., Sys Trouble
0027 Res BW-amplitude Sys Trouble
0028 Calibration atten Sys Trouble
0029 Log amplifier Sys Trouble
0030 21. 4MHz input cable Sys Trouble
0031 Video output cable. . . . . . . ., . ... Sys Trouble
0032 LC board Sys Trouble
Sys Trouble
Sys Trouble
0035 Step gain amplifier Sys Trouble
0036 Res BW-accuracy . . . . . . . .. ... Sys Trouble
0037 Res BW-amplitude Sys Trouble
0038 Cahibration atten Sys Trouble
0039 Log amplifier Sys Trouble
0040 Problem/LO cable? Sys Trouble
Sys Trouble
Sys Trouble
Sys Trouble
Sys Trouble
Sys Trouble

2000 No errors Sys Trouble
2001 Ilegal command Sys Trouble
2002 Hiegal parameter Sys Trouble
2003 Missing parameter . . . . . ., . . . .. Sys Trouble
2004 INegal character Sys Trouble
2005 THegal character set Sys Trouble
2006 Parm out of range Sys Troubie
2007 Missing terminator Sys Trouble
2008 Protocol error Sys Trouble
2010 Cmd out of sequence Sys Trouble
2011 Memory overflow Sys Trouble

38
38
38
38
39
39
39
39
39
39
39
39
39
39
39
40
40
40
40
40
40
40
40
40
40
40
40
41
41
41

42
42
42
42
42
42
42
42
42
42
42

13




INDEX

2013 Item not found Sys Trouble
2014 Duplicate identifier Sys Trouble
2015 Too many user defs Sys Trouble
2016 Label too long Sys Frouble
2017 State protected Sys Trouble
2018 Illegal marker type Sys Trouble
2020 No active marker Sys Trouble
2021 Bad IF/ENDIF nesting Sys Trouble
2022 REPEAT/UNTIL error Sys Trouble
2023 Ilegal Cal gignal Sys Trouble
2024 Tilegal HP-MSIB comm Sys Trouble
2025 System error {slave) Sys Trouble
2026 Check mixer bias Sys Trouble
2028 Idler is unlocked Sys Trouble
2029 Command syntax error Sys Trouble
2030 Scaling overflow Sys Trouble
2031 Too many errors Sys Trouble
2032 Hardware not present Sys Trouble
2033 Single band only Sys Trouble
2034 Test switch on Sys Trouble
2035 Ilegzal operation Sys Trouble
2036 HP-IE multiple cntlr Sys Trouble
2037 No HP-IB instr resp Sys Trouble
2038 Span+trace too large Sys Trouble
2039 User stack overflow Sys Trouble
20490 Partial USTATE data Sys Trouble

6000 EAROM unprotected Sys Trouble
6001 Ad RAM check sum Sys Trouble
Sys Trouble

42
42
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
44
44
44

45
45
45

Appendix, HP 70205A 2

Sys Trouble
6004 FFS won’t tune high Sys Trouble
60035 Idler tuning range Sys Trouble
4006 YTO tuning range Sys Trouble
6007 HP-M5I8 NMAA rec’d Sys Trouble
6008 Confidence test failed Sys Trouble
6009 No module label Sys Trouble
6010 Err in MDOC response : Sys Trouble
6011 RBRW hardware error Sys Trouble
6012 Gain hardware error Sys Trouble
6013 LOGAMP hardware error Sys Trouble
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7000 ROM Check error Sys Trouble 47
7001 LO unleveled Sys Trouble 47
7002 First LO unleveled Sys Trouble 47
7003 Second LO unlocked Sys Trouble 47
7004 300 MHz error Sys Trouble 47
7005 321.4 MHz error Sys Trouble 47
7006 21.4 MHz error Svs Trouble 47
7007 Cal error Svs Trouble 47
7008 FFS handshake Sys Trouble 47
7010 FF5 is unlocked Sys Trouble 47
7011 125 Kz to FFS Sys Trouble 47
7012 Cannot lock YTO Sys Trouble 47
7013 Can’t finetune YTO Sys Trouble 47
7014 12,5 Mz to YTO LK BD Sys Trouble 47
7015 YTO unleveled Sys Trouble 48
7016 YTO iz unlocked Sys Trouble 48
7017 External ref (100 MHz) Sys Trouble 48
7018 50 Mz to sampler Sys Trouble 48
7019 300 Mz post fltr det Sys Trouble 48
7020 300 Mz AGC Sys Trouble 48
7021 Low idler range Sys Trouble 48
7022 Low idler range Sys Trouble 48
7023 High idler range Sys Trouble 48
7024 Tune DAC Sys Trouble 48
7025 Decade span atten Sys Trouble 48
7026 Binary span atten Sys Trouble 48
7027 Sweep dac Sys Trouble 48
7028 correction dac Sys Trouble 48
7029 Video proc: 0 volt Sys Trouble 48
7030 Video proc: 2 volt Sye Trouble 42
7031 Idler is unlocked Sys Trouble 48
7036 HP-MSIB error Sys Trouble 48
Appendix, HP 70205A 2

Sys Trouble 48

Appendiz, HP 702054 3

Sys Trouble 48

Appendix, HP 70205A 3

7039 A4 memory Sys Trouble 48
Appendix, HP 70105A 3

7040 A3 dot gen Sys Trouble 49
Appendix, HP 70205A 3

7041 FFS won't tune low Sys Trouble 49
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7042 FF5 won’t tune high Sys Trouble
7043 Freq board adjust Sys Trouble
7044 YTO tuning range Sys Trouble
7046 Hlegal banslct cde Sys Trouble
7047 RAM failure Sys Trouble

2000 Divide by zero Sys Trouble
3001 Float pt overflow Sys Trouble
3002 Log of zero Sys Trouble
2003 Log of negative Sys Trouble
2004 Integer overflow Sys Trouble
2005 Square root error Sys Trouble
3006 Modulus of zero Sys Trouble




