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HP 54750A High Bandwidth Digitizing Oscilloscope

The HI? 54750A High Bandwidth Digitizing Oscilloscopc is a modular,
high-performance, full-featured, repetitive sampling, digitizing oscilloscope for
characterizing and testing high speed communications and digital waveforms. The
HI’ 54750A accepts one or two HP 54750 series plug-in miodules for up to four
measurcment channels, The HI* 54750A will also accept the HI” 83480 series
electrical and optical plug-ins when the optional software is installed.

The HP 54750A has a wide range of high-performance features:
e four slots Lo accept one or two double-wide sampling plug-ins for up to four
measurement channels -

= color display that shows the captured signal, measurement results, and the
selection of softkeys

¢ a 3.5-inch DOS compatible disk drive for storing and loading various setups and
waveforms; the drive is also used {or upgrading the operating system firmware

¢ a port for HP-IB and a paralle] printer port
e failure diagnostics and self calibration in the instrument firmware

s extensive automatic measurement features
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Service Policy

The service policy of this instrument is the replacement of defective assemblies. Some
assemblies can be replaced on an exchange basis.
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In This Book

This book provides the service documenlation for the mainframe. It is divided into eight
chaplers,

Chapter | provides general information and specifications,

Chaptor 2 shows you how to prepare the oscilloscape for use,

Chapler 3 gives performance Losts.

Chapter 4 covers calibration and adjustment procedures, how to do them and how oflen they
need Lo be done.

Chapter 5 provides troubleshooting information.

Chapter 6 gives Lhe procedures and techniques for replacing assemblics and other parts.
Chapter 7includes a list of exchange assemblices and other replaccable parts, part ordering
mformation, and shipping information.

Chapter 8 bricfly covers the internal operation of the oscillescope.

Al the back of the book vou will find Safety information, Warrantics, and Regulatory
mformation.

Additionally, the binder for this book is oversize so you can insert several service guides for
plug-ins. Plug-in service guides are provided without binders. They should be placed after
the regulatory information at the back of this book.

iv HP 547504



Contents

General Information

Instruments Covered by This Service Guide  1-2
Accessories Supplied  1-3

Accessories Available  1-3

Options Available 1-3

Specificalions and Characteristics  1-4
Recommended Test Equipment 1-5

Preparing for Use

Selting Up the instrument  2-3

To inspecl the instrument 2-3

To check power requirements 2-3
To set the linc voltage sclection 2-3
To install a plug-in - 2-4

To clean the instrument 2-4

Testing Performance

To test the front pancl CAL signal 3-4
To test time inlerval accuracy  3-5H

Calibrating and Adjusting

Calibrating the instrument  4-3
Calibration Overview  4-3

Calibration Interval  4-4

Calibration Status Displays 4-5

To calibrate the time base 4-8

To calibrate Lthe plug-ing 4-10

To do the extended plug-in calibration 4-11

Adjusting the Color CRT Module 4-12

To prepare the instrument 4-12

To adjust gecometry 4-14

To adjust focus, landing, and convergence 4-15
Ta adjust while balance  4-22

HI* 547504

\



Contents

5 Troubleshooting

Trouble Isolation 5-13

Primary Trouble Isolation  5-5
No-Display Trouble Isolation 5-11
Kevboard Trouble [solation 5-19
Missing Board Checks 5-22
Interpreting Internal Self-tests 5-23
Power Supply Distribution  5-25

Utility Menu 5-27
IP-1B Setup  5-27
System Configuration 5-27
Calibrate  H-29

Self Test 530

Firmwarc Support  5-30
Service H-31

6 Replacing Assemblies

To retirn the instrument to HP for service  6-3

A Brief Order of Procedures 6-4

To remove and replace Lthe front panel 6-5

To romaove and replace the kevboard  6-6

Ta remove and replace the RPG 8-7

To remove and replace Lthe front fan  6-8

To remove and replace the disk drive assembly  6-9

To remove and replace the disk drive  6-9

To remove and replace the disk drive control 6-10

To remove and replace Lthe rear pancl 6-11

To remove and replace 1the power supply  6-11

To retnove and replace the CPU and display assemnblics 6-12
To remove and replace Lthe time base and acguisition assembly  6-12
To remove and replace the eolor CRT module 6-14

To remove and replace the motherboard  6-17

To remove and replace the rear fan 6-19

7 Replaceable Parts

Ordernng Replaceable Parts 7-2
Exploded Views  7-3
Replaceable Parts List 7-8

8 Theory of Operation

Mainframe Block-l.evel Theory 8-3
Time Base and Acquisition Svstem 8-7
Trigger 8-7

vl HIP 547504



Accessories Supplied  1-2
Accessories Available 1-2

Options Available  1-2

Performance Specifications 1-3
Performance Characleristics -4
Emvironmental Conditions  1-8
Recommended Test Equipment 1-10

General Information



General Information

This chapter gives vou general information about the instrument. The following
topics arc covered in this chapter.

e Instrument identification

® Accessories

e (ptions

e Specifications and characteristics

e Test equipment requirements

Accessories Supplied

o Dower Cord 2.3 metor (7.5 feet) (Soc chapler 7 for available power cords)
e (uick Starl Guide, User’s Refercenee, Programumer's Guide, and Service Guide

o REF Accessory Kit, HP part number 54121-68701

Accessories Available

e [[[" 83480K corrununications software package; this package provides the firmware to
support the HI? 83480 scries of oplical and cleetrical plug-ins, and adds standard telecom
mask Ltemplates und optical/eye pallern automated measurements

e [’ 3630A PaintJel option 004 (Centronics)

e 1P’ PaintJet XC

e |11’ LuscrJet 11D, 1P, 111, 11, 4m, and 4si

e 11’ DeskJer H00C, 5400, 550C, 5600

e [[P118IA system testmobile

e HIP’ULHIBIA top-mounted printer stand for [P 1181A
e [IP 35181C 3.5-inch drawer for HP 1181A

e [T1*35181D work surface for HI? 1181A

Other accessories are available. Sce your [P sales representative.
\ p

Options Available

Option 907 — Rackmount kit (handles only)(HP? 54710-68703) includes special long scrows
Option 908 — [1P Rack-mount Kit (cars only) (T1? 54710-68704) includes special long screws
Option 909 — 111 Rack-mount Kit {with handles) (T 54710-68705) includes special long
SETCWS

Option 031 — Additional Service Guide and Operating and Programrming Guide Set

1-2 1P H4750A



Other oplions are available. See yvour [P sales reproscentative.

General Information
Options Available
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General Information
Performance Specifications

Performance Specifications 455

The specifications are the performance standards against which the product is tested.
Specifications are valid after 4 60 minute warm-up period.

Time Base (Horizontal)

Scale Factor {full scale is 10 divisions)
minimum 10 ps/div
maximum 1 s/div

Delay {ime offset relative to trigger)
minimum 22ns
maximum 1000 screen diameters or 10

seconds, whichever 1s smaller

Time interval <8 ps 0.1 % of reading

accuracy (dual marker measurement)

Time interval <{screen diameter)/(record length) or
resolution 62.5 fs, whichever is larger

Trigger - External Input Only

Sensitivity
dc - 100 MHz 40 mV peak to peak
100 MHz - 2.5 GHz Increasing linearly from 40 mV at 10¢ MHz to 200 mV at 2.5 GHz
Pulse width 200 ps > 200 mV
Bandwidth limit Trigger bandwidth reduced to approximately 100 MHz —
Jitter (trigger and <2.5ps + 5E-5 x delay setting
Time Base combined} {Tested using a 2.6 GHz synthesized source at 200 mY peak to
{one standard peak)
deviation)

Trigger input
Maximum safe

inputvoltage +2 Vdc + peak ac {+16 dBm)
MNominal impedance 50 ohm

Percentreflection <10% for 100 ps risetime *
Connectors 3.5 mm {m)

*This specification is checked inthe respective plug-in perfformance varification test.

Calibrator

Frant Panel BNC Calibrator

dc output
Adjustable output
range -25Vta +2.5V when terminated

into 50 Ohms

Output Delta Voitage
Accuracy +(0.2% of settings)
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General information
Performance Characteristics

Performance Characteristics
The charactleristics are not. specificalions, but arc included as additional information.

Time Base (Horizontal)

Delay Between Channels The difference in delay between channcls can be nulled oul
with | ps resolution to compensate for differences in input cables or probe length. Up to
100 s of skew can he nulled out.

Reference Location The reference point can be located al the lefl edge or center of the
display. The reference point is the point where the time is offset from the lrigger by the
delay time. The reference point is also the point that the time base sensitivity expands
and contracts around as the Lime basc is changed.

Triggered Mode Causes the scope to trigger synchronously to the trigger input signal,
Freerun Causes Lhe scope to generale its own triggers.

Typical Timing Accuracy The tine base uses a scries of 4 ns blocks. Time Base
linearity and srmal! discontinuitics across these blocks contribute (0 the 8 ps accuracy
specification.

Trigger Edge Trigger Triggers on the positive or negative edge of the trigger input,

Hysteresis The trigger hysteresis can be set to nwo modes:
Normal - the trigger hysteresis is sel. so instrument meets trigger sensitivily specification.
ITigh Scnsitivity - hysteresis is Lurned off to allow best sensitivity to high frequency
signals. This mode should not be used for noisy lower frequency signals that may
mis-irigger without hysteresis.

BW Limit Puts the trigger signal through a low pass {iller ol approximately 160 MIIz.
Data Display Resolution 451 points horizontally x 256 points vertically,

Graticules The user nay choose full grid or no graticule, and one or two graphs.

Display Modes

Averaging The number of averages can be specified betwern 1 and 4086 using the
numeric keypad. The INCrement/ DFCrement kevs or the knob will set averaging to,
1,2,4,16,64,256,1024 4096. On cach acquisition, 1/n times the new data is added to
(n-1)/m of the previous value at cach time coordinate.

Display Colors Uscrs may choose a default color selection or selecl their own colors
fror the front pancl, or via HP-IB. Different colors are used for display background,
channels, functions, background text, highlighied text, advisories, markers, overlapping
waveforms, and memories.

Documentation Aids Waveforms, scaling information, and measurcment resulls can be
wransferred directly to HP-IB or Centronics graphics printers.

Waveforms may also be stored on the internal MS5-DOS compatible disc in PCX or TIFF
format. This allows moving screen dala into word processors for documentation purposes.
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General Information

Performance Characteristics

Programmability [nstrument settings and operating modes, including automatic

measuremaents, may be remotely programmed via HP-IB(IEEE 488.2) [1P-1B

programming complics with the recorumendations of the IEEE 488.2 standards. The
svstem can be programmed to take data only at specified Lime points, or to return only
measurement results (et Uy, frequency, ete.) Lo speed up data acquisition,

Data Traunsfer Rate 550 Kbytes/s typical

Measurement Times 20 automalic measurements per second Lypical.

Data Record Length 4k points maximum per channel.

Measurement Aids

Markers Dual voltage or lime markers can be used for a variety of time and voltage
measurcments. Voltage markers can be assigned to channel data, measurcrents,
funclions, FIFTs, histograms, color graded displays, and memories.

Automatic Pulse Parameter Measurements

Funetions
magnfy
invoert

acd
subtracl
multiply
divide
versus
imlegrate
Measurements
Vamptd
Vbasc
Viop
preshool
overshoot
Vp-p
Viime
Vmin
Vmax
Vrms
+widdth
-widlh
duty cyele
deita time
period

Histograms
p-p
maedian
mean
st dewy
= 1 sigma
*+ 2 sigma
+ 4 sigma
hits
peak

differentiate

min

max

FFTmag

histograms

measurement limit testing
waveform mask testing,
color-graded display

reg

Tlall

Trisc

Tmax

Tmin

Tvoltl

Vavg

Vupper
Vmiddle
Viower
FFTfreq
FIFTmag

FIT delta freq
FFT delta mag
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General Information
Performance Characteristics

Limit Test Signals can be tested by up to four automatic parametric measurcments and
compared to user defined test boundaries. Failures tolerances can be selectod
mdependently for cach of the parametric tests.

On failure actions:

1) Save channel data to memory, disk, or printer

2} Save screen to pixel memory, disk, or printer

3) Save a tex! log summary of all failurcs with time tagging to disk or printer.
Limit test ¢an be set to run continuously, for a user sclected number of waveforms, or for a
defined number of failurcs,

Mask Test Acquired signals arc tested for fit oulside arcas defined by up to 8 polvgons.
Any samples that fall wathin the polygon boundarics result in test failures, Masks can be
loaded from disk, HP-IB, or created auwtomatically or manually. For standard masks and
further mask capabilitics, refer to the User Manual.

Data collected during test
Total number of waveforms cxamined
Number of failed waveforms
Total number of sumples taken
Number of failed samples
Number of hits within each polygon boundary

Auto Mask Creation Masks arc created automatically for single-valued vollage signals.
Bolh delta X and delta Y tolerances can be specified.

The failure actions are identical to those of Limit Testing. Both mask testing and [imit testing
may be used independently or simultaneously.

FFT Up tothree Fast Fourier Transforms can be run simultaneously. The three built-in
filters (Hanning, rectangular, and flattop) allow optimization of [requency resolution,
transients, and amplitude accuracy. Automatic measurements can be made on frequency,
delta frequency, magnitude, and delta magnitude.

Frequency Span = Sample rate /2 = record length/(2 * Time Base range)
[requency Resolution = Time Base range / record length

Color Graded Display Infinite persistence display moede where color differentiales the
number of tines any individual pixel has been acquired. All points acquired are added to a
database and then displayved as one of eight colors depending upon the frequency of
acquisition.

Automalic parametric measurements may be taken on the Color Graded Display allowing
parametric evaluation of multi-valued (eye diagram) waveflorms.

Autoscale Can find repetilive signals
> bl Hx
duty evele » |
arnplitude > 10 m¥ p-p vertical
amplitude = B0 mV p-p irigger
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General Information
Performance Characteristics

Waveform Math Two functions can be specified and displayed. Functions may be

defined as:

magnify VOrsus

invert mntegrale

add differentiate
subtract minimum
multiply maximum
divide fft magnitude

Waveform Save Four waveforms may be stored in four non-volatile memories. They
may also be storcd to the internal MS-DOS compatible 1,44 mb disc,

Setup Aids

Auto-scale prossing the Auto-Scale key automatically adjusts the vertical of all channcls,
the horizontal scale factors, and the trigger level for a display appropriate to the applied
signals.

Channel Auto-scale Auto-scale can be performed on individual channels. This mode
only scts the vertical seale for the channel selected therefore saving time and keeping the
automatic feature from changing other user sclected settings.

Save/Recall Up to 10 complete instrument setups may be stored in the internal
non-volatile memory. Additionally, many more setups can be stored on the internal
MS-DOS conipatible disc.

Vertical Software Calibration changes in the environmental condilions can be
accommodated by performing a software calibration on the plug-ins. The calibration
rosels the plug-in for the current mainframe and plug-in operating temperature. Software
vertical calibralion is recommended prior o Laking measurements requiring the best
possible accuracy.

Digitizer
Converter 12 bil successive approximation A/ID converier.
Resolution Up o 15 bits with averaging.

Digitizing Rate The signal is sampled and digitized at a rate dictated by the trigger
repetition rate and the time base range. If data acquisition is not trigger rate limited, the
maximum sample rate is 40 KH:.

Statistical Analysis

Histograms Time and vollage hislograms may be taken with a uscr-specified number of
samaples or waveforms (belween 1 and 99,999,999}, The histograms are taken within a
user-spocified veltage window (Lime histogram) or time window (voltage histogram).

Data is stored in a database thal mirrors the sereen. Scaling of the time or vollage windows
can be accomplished instantaneously without the need to acquire more data.

Mean and Standard Deviation Calculates the mean and standard deviation of a
distribution on screen, or between the distribution limits, assuming a Gaussian
distribution.
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General Information
Environmentai Conditions

I 547H0A

Environmental Conditions

Temperature
operating
non-gperating

Humidity
oparating
non-operating

Altitude
operating
non-operating

Vibration

operating
non-operating

Power Requirements
voltage
power

Model Number

Weight

approx. net weight
approx. ship weight

Dimensions
{see next page)

These environmental conditions apply to the HI* 54 750A:

+10°Cto +40° C
-40° Cto +70°C

Up to 90% relative humidity {non-condensing} at < +35°C

Up to 4,600 meters (15,000 ft)
Up to 15, 300 meters (50,000 ft)

Random vibration 5 to 500 Hz, 10 minutes per axis, 0.3 g{rms)
Random vibration 5 to 500 Hz, 10 minutes per axis, 2.41 glrms};
resonant search, 5 to 500 Hz swept sine, T Octave/minute sweep
rate, 0.75 g, 5 minute resonant dwell at 4 resonances/axis

9010 132 or 198 to 264 Vac, 48 to 66 Hz
1200 VA; 650 W
HP 54750A

236 kg (53 Ibs)
33.6kg (74 Ibs)

Dimensions are for general information only. If greater accuracy
is required, contact your HP field engineer.
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General Information
Environmental Conditions
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General Information
Recommended Test Equipment

Recommended Test Equipment

The following table is a list of the Lest equipment required to test performance, calibrate and
adjust, and troubleshoot Lhis instrument. The table indicates the critical specification of the
test equipment and for which procedure the equipmernt is necessary. Bquipment other than
the recommended model may be used if it satisfies the critical specification listed in the table.

Recommended Test Equipment

Equipment Required Critical Specifications Recommended Model  Use ®

Plug-in Madule HP 54750 series ar HP 83480 series with HP 5475FA ar HP 83483A P,.C, T
electrical input

Signal Generator 20 GHz, —25 dBc harmonics, +6 dBm output HP 8664A P.CT

power stability 0.25 ppm/yr, with 10 MHz
reference output

Synthesizer/Function 10 MHz square wave, 120 mV output, HP 33258 Opt 001 P.CT
generatar stability 0.05 ppmfyr
RF Amplifier 22 4B gain at 10 MHz, 1.3 GHz bandwidth HP 84470/E/F P.C
DMM 6 1/2 digit, 0.1 mV resolution HP 34401A PT
de voltage accuracy 0.05%

Attenuatar 6 dB, 3.5 mm connectors HP 8490C Opt 6 or P

HP 33340C Opt 6
Attenuator 20d8, 3.5 mm connectors HP 8490C Opt.20 or P

HP 33340C Opt 20
Power Splitter 3.5 mm connectors, 10 GHz bandwidth HP 116678 P, T
Adapter {2} 3.5 mm (m-f} HP 1250-1866 P,C T
Adapter N (m) to SMA (f) HP 1250-1250 P,C.T
Adapter BNC {f) to SMA {m} HP 1250-1200 PCT
Adapter 3.5 mm (t-f) precise one end HP 5061-5311 P,C.T
Adapter BNC (1) to dual banana {m) HP 1250-2277 P
Adapter SMA (m-m) HP 1250-1159 P
Cable (3} SMA (m-m} 36 inch HP 8120-4943 P.C.T
Cable BNC, 12inch HP 8120-1838 C
Cable (2} BNC, 48inch HP 10503A P.C T

» P = Performance Tests, C = Calibration and adjustment, T = Treubleshoeting
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To inspect the mstrument. 2-3

To check power requirements 2--3
To sel the line voltage seleclion 2-3
To install a plug-in 2-4

To clean the instrument 2-4

Preparing for Use



Preparing for Use

This chapter shows you how to prepare the instrument for use. 1t references the
routines necessary to establish calibration levels.

The foliowing arcas arc covered in this chapter,
e Inspection
¢ Setup

e Cleaning

[
|
o)
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Preparing for Use
Setting up the instrument

Setting up the instrument

When ordered as a system, the mainframe is shipped from Hewlett-Packard ready to
use, with the plug-ins installed and calibrations done. However, if you ordered
additional plug-ins and you want to change the instrument configuration, this section
will help vou get the imstrument reacdy to tse.

To inspect the instrument

Inspect the shipping container for damage.

Keep a damaged shipping container or cushioning malerial until the contents of the shipment.
have been checked for completeness and the instrument has been checked mechanically and
electrically.

Check the accessorics,
Accesseries supplied are listed In chapler [ of this Service Guide.
e [ the conlents are incomplele or damaged notify your HP sales offico.

Inspect the instrument.

e Jf there is mechanical damage or defect, or if the instrument doces nol operate properly ar
pass performance Lests, netify vour HP sales office.

e [fhe shipping comainer is damaged, or the cushioning malerials show signs of stress,
nolify the carrier as well as vour HP sales office. Keep the shipping materials for the
carrier’s inspection. The HP office will arrange for repair or replacement at
Hewletl-Packard's option without wailing for claim seltlement.

CAUTION

To check power requirements

The instrument requires a power seurce of 90 to 132 Vac or 198 to 264 Vac, 48 to 66 11z,

1200 VA or 650 W maximum.

BEFORE CONNECTING POWER TO TIIIS INSTRUMENT, be sure the line voltage switch on
the rear pancl of the instrument is set properly. Applying a voltage excessive to the setting
may open the protective fuse.

To set the line voltage selection

Before applying power, verify the setling of the LINE SELECT switch on the rear pancl,
If the swilch is set incorrectly, set it to either 115 V or 230 V, whichever is
appropriate for the voltage in your area.

To change the selection, remove Lhe line voltage switch cover, turn it [80 deogrees and
reinstall it. The switch will change when Lthe cover is installed.

|y
|
o
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WARNING
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CAUTION

Preparing for Use
To install a plug-in

Use the correct fusce in this instrument. The fuse requirement is different for 100 V, 115V,
and 230 V operation. The instrument was shipped with the line voltage sclection and fuse
appropriate for the countty of destination. If you change the line voltage selection, you will
need to change the fuse or the fuse may not protect the instrument properly.

I'or size, type, and part number of the fuse, sce the parts list in chapter 7, "Replaceable Parts.”

SHOCK HAZARD!

BEFORE YOU CONNECT THIS INSTRUMENT TO MAINS POWER OR LIVE MEASURING
CIRCUITS, you must provide a protective earth ground., The Mains plug must be inserted in a
socket outlet provided with a protective carth contact. Do not use an extension cord (power
cable) without a protective conductor (grounding). Grounding one conductor of a
two-conductor outlel does not provide an instrument ground. Failure to provide a protective
earth ground could result in a shock hazard if there is a failure in this instrument or
equipment connected to it.

Be sure to usc the mains power cable provided with this instrument. For shipments to Japan,
this instrument is supplied with a heavy duty power cable, At lower mains voltages
(approximately 90 to 100 Vac) the increased mains current will cause increased loss and
therefore overheating in a standard power cable. Overheating of the power cable could
causc failure of the cable and fire.

Three-wire power cables
This instrument is provided with a three-wire power cable. When connected to an appropriate ac

power autlet, this cable grounds the instrument cabinet. The type of power cable plug shipped
with the instrument depends on the country of destination,

See Also

(o]

3

To install a plug-in

Plug-ins may be removed and installed without turning off the instrument.

Install the plug-in into slot 1-2 or slot 3-4 of the mainframe.

If the plug-in needs calibration, see "To calibrate the plug-ins" in chapter 4 of the
plug-in Service Guide.

If vou are using a probe or other attenuation device with your plug-in, you can do a
probe calibration,

Press the Channel key, press calibrate softkey, then press Calibrate Probe sofikey
and follow the instructions on the screen.

*Calibration Overview™ in chapler 4 of the respective plug-in Service Guide,

To clean the instrument

To clean the instrument, use a sofl cloth, damp with a mild soap and water solution,
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See Also

Testing Performance

The procedures in this chapter test the instrument’s electrical performance using
performance specifications given in chapter 1 as performance standards.
Specifications applicable to individual tests arc noted at the test for reference,

Testing Interval

The performance test procedures may be performed for incoming inspection of the
instrument and should be performed periodically thercafter to ensurce and maintain
peak performance. The recommendced test interval is yearly or every 2,000 hours of
operation. Amount of use, environmental conditions, and your expcerience
concerning the need for testing will contribute to verification requircments,

The calibration interval is covered in chapter 4 "Calibrating and Adjusting.”

Equipment Required

A complete list of equipment. required for the performance tests is in the
Recommended Test Equipment table in chapter 1. Equipment required for individual
tests is listed in the test. Any equipment satisfying the critical specifications listed
may be substituted for the recommended model.

Test Record

You may record the results of the performance tests in the Performance Test Record
provided at the end of this chapter, The Performance Test Record lists the
performance tests and provides an area to mark test results. You can use the results
recorded in the table at incoming inspection for later comparisons of the tests during
periodic maintenance, troubleshooting, and after repairs or adjustments.

Operating Hints

Sorue knowledge of operating the instrument is helpful; however, these procedurcs
arc written so that little expericence is necessary. If you would like more help
operating the instrument, you can refer to the User's Guide that was supplied with
the instrumert. The following hints about ¢learing the display and averaging will
speed progress of the testing,

Clear Display

When using many averages, it often takes awhile for a waveform display to stabilize
after a change. When a control on the instrument is changed, averaging
automnatically restarts, When just the input signal is changed, the instriument must
average new data with the old so it can take a long time for the waveform to stabilize.
Pressing the Clear Display key while changing input. signals will restarl averaging and
give a quick indication of the result of the signal change,
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CAUTION

Testing Performance

Averaging

Averaging is uscd to ensure a stable signal for measurements. It is not necessary to
wait for complete stability of the signal (averaging complete), as long as the
measuremert is well within the limits of the test. Avcraging is only suitable for
repetitive waveforms and cannot be used with multi-value waveforms.

Keystroke Conventions
To guide you while sctting up the instrument, the following conventions arc used to
represent keystrokes and other interactions with the instrument.

When yvou need to press a front-panel key (also called a hardkey), you will be
instructed to press a specific key. For cxample, press the Time basc key.

Bold text | such as Display or Calibrate. .., represents text on the CRT screen
and may be a softkey yvou should press or a selection you should make. For example,
press the secale softkey, and use the knob to set the scale to 1 ne/div.

The blue key that has no writing on it is the shift key. It allows you access to the
functions written in blue above some of the front-panel keys, For example, press the
blue shift key, then press the Limit test key,

Performance Test Procedures

Performance test procedures start with the next paragraph. Procedures may be done
individually and in any order.

Allow the instrument 1o warm up for at least 60 minutes prior to beginning the performance
tosts. Failure to allow warm-up may cause the instrument to fail the tests.
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To test the front panel CAL signal

To test the front panel CAL signal
This procedure is used Lo test the accuracy of the front-panel calibration signal.
Specification

Output delta voltage accuracy -2.5V to +2.5 V (into 50 Q), Accuracy £0.2% of
delta volitage output

Equipment Required

Equipment Critical Specifications Recommended
Model/Pert
DMM 6172 digit, 0.1mV resolution, HP 34401A
dc accuracy 0.05% or better
Cablg BNC HP 105034
Adapter BNC {f) 10 dual banana {m} HP 1251-2277
Set up the DMM to measure DC volts and use the cable and adapter to connect the

DM to the front-panel CAL output,
Press the Utility key, press the calibrate. .. softkey, then press the level
softkey.
Using either the keypad or the knob, enter 2.5 V and record the first reading.
Vdc
Using either the keypad or the knob, enter —2.5 V and record the second reading.
Vdc
Subtract the second reading from the first reading, then divide the result by 5.
FFor example: if the first reading is +2.498 V and the sccond reading is —2.497 V., then
+2.498 V - (-2.497V)
Bl
The final result should be between 0.9898 and 1.002. Record the result in the Performance
Test Record al the end of this chapter.

=0.999 (which is within specifications),
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To test time interval accuracy

This tests the accuracy of the combined mainframe and plug-in circuitry, If this performance
Lest fails, redo the mainframe calibration and the plug-in softwarce calibration.

Specifications

Time interval accuracy 8§ ps +0,1% of rcading

Equipment Required
Equipment Critical Specifications Recommended
Model/Part
Plug-in Madule  HP 54750 series or HP 83480 series with HP 54751A ar
electrical input HP 834834
Synthesized 20 GHz, —25 dBc harmaonics, output +6 dBm, HP 8341A/B or
sweeper stabifity 0.25 ppm/yr HP 8360 Series
Frequency 10 MHz square wave, 120 mV output, frequency HP 33258 opt 001
synthesizer stability 5x10°%, aging rate 5x10 ¥week
20dB pad 3.5 mm connections HP 33340C/020
RF amplifier Gain 20 dB at 10 MHz, flatness +0.7 dB,harmanic HP 84470/E/F
distortion—32 dB, for 0 dB output, noise 6 dB, 1.3 GHz
Adapter BNC {f) to SMA {m), 2 needed HP 1250-1200
Adapter N (m) to SMA () (m} HP 1250-1250
Adapter 3.5 mm (m-f}, precise both ends, 26.5 GHz HP 1250-1866
Adapter 3.5 mm (m-f}, male end precise, 26.5 GHz, 2 needed HP 1250-1866
Coaxial cable SMA {m-m), 26.5 GHz HP 8120-4948
BNC cable (2) 48 inches HP 10503A
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To test time interval accuracy

1 Connect the equipment as shown below.
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2 Set up the sweeper to the following settings.
Synthesized Sweeper

Maode Sine wave
Frequency 19.98 GHz
Amplitude +6 dBm

3 Press the Storage Setup key, then press the Default setup softkey.
4 Press the channel 2 Setup key, then set the Display softkey to of £,
5 Press the channel | Setup key, then change the scale to 20 mv/div,
6 Press the Time base key, then change the Scale 10 10 ps/div.

7 Press the Acquisition key, set the averaging softkey to on, then set the
# of averages !0 64.

8 Press the blue shift key, press the Period key, set the Period softkey to channel 1,
then press the Enter softkey.

9 Press the Time base key, then check the period at the following Pesition settings.
Position setting Period test limits

22ns S0 ps +8.1 ps
2595 ns S0ps 8.1 ps
3395 ns 50 ps +8.1 ps
57.95 ns 50 ps 8.1 ps

10 Set the Position softkey to 22 ns.
11 Press the channel 1 Setup key, then set the Bandwidth softkey to 12.4 GHz.
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Testing Performance
To test time interval accuracy

Press the Time base key, then check the period at the following sweeper and scale
setrings,

Scale setting Sweeper setting  Period test limits
0 ps/div 10 GHz 100 ps +8.1 ps
100 ps/div § GHz 200 ps 8.2 ps
200 ps/div 2GHz 500 ps +8.5 ps
500 ps/div 1 GHz 1ns+9 ps

1 ns/div 500 MHz 2ns*10ps

2ns 200 MHz Sns*i3 ps

5 ns/div 100 MHz 10ns 18 ps

10 ns/div 50 MHz 20ns 28 ps

20 ns/div 20 MHz 50 ns 58 ps

Change the equipment connections as shown below,
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Set up the frequency synthesizer to the following settings.
Frequency Synthesizer

Mode Square wave
Fraguency 10 MHz
Amplilude 1.2 Vpp

Press the Time base key, then change the Scale 10 20 ns/div.
Press the Trigger key, then change the Level 0 500 mv,

Press the Time base key, then check the period at the following synthesizer and
Scale settings.

Scale setting Synthesizer Period test limits
sefting

20 ns/div 10 MHz 100 ns +108 ps

50 ns/div 5 MHz 200 ns 208 ps

100 ns/div 2 MHz 500 ns +508 ps

200 ns/div 1 MHz Tus+1.01 ns

500 ns/div 500 kHz 2us£201 ns

1.0 ps/div 200 kHz 5us +5.01 ns

2.0 ps/div 100 kHz 10 s £10.01 ns

5 us/div 50 kHz 20 s 20,01 ns

10 ps/div 20 kHz 50 ps +50.01 ns

20 us/div 10 kHz 100 s +100.01 ns
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To test trigger sensitivity

The sensitivity test measures the high and low {requency trigger sensitivities by apolying a
100 M1z sine wave and a 2.5 (GHz sine wave. If the oscilloscope triggers at 2.6 GHz, it will also
trigger on a 200 ps puise width at 200 mV,

The jitter test measures the oscilloscope’s internal jitter on a 2.5 Gllz sine wave, The
instrument’s jiller is less with [ast rise time input signals. If a generator is substituted, careful
consideration of the generator's horizontal jitter and vertical noisc is iinportant.

Specifications:

Sensitivity: de to 100 Mz, 40 mV peak-to-peak, increasing linearly to 200 mV peak-to-peak at
2.5 GllIz Jitter: Trigger and time base combined (one standard deviation)

2.5 ps + bE-b delay setting. Testing using 2.5 GHz synuhesized source al 200 mVp-p with
Hysteresis at high sensitivity and BW limit off,

Equipment required

Equipment Critical Specifications Recommended
Model/Pan
Plug-in module HP 54571 series or HP 83480 series with HP 54571A or
electrical input HP 834804
Synthesized sweeper 2.5 GHz, +6 dBm HP 8360 / 8340 series
Frequency synthesizer 100 kHz sine wave, 200 mVp-p HP 33258
Power splitter 10 GHz bandwidth, APC 3.5 connectors HP 116678
Delay line 22 ns, 6 dB attenuvation at 2 GHz HP 54008A
Attenuator 6 dB, APC 3.5 connectors HP 8480C/opt 6, or
HP 33340C/0pt 6
Adapter Nim} to SMA{f) 1250-1250
Adapter (3) APC 3.5{m-f} 1250- 1866
Adapter SMA({m) to BNCIf) 1258-1200
Adapter SMA(E-f) 1250-1159
Adapters APC 3.5 (m-f} precise both ends HP 1250-1866
Adapter Precise SMA, 26.5 GHz HP 54007-61604
Coaxial cables (3] SMA {m-m), 18 GHz HP 8120-4948
BNC Cable 48 inches HP 10503A
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To test trigger sensitivity
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Low frequency trigger hysteresis

On this test, a 100 kllz, 100 mVp-p signal 1s connected to Channel 1 and the Trigger inputs
through a power splitter. The trigger level is adjusted pasitive and negative until it stops
iriggering. These positive and negative values are subtracted from the 100 mVp-p to give the
trigger hysteresis value, The value should be €40 mV

Press the Setup key, then press the befault setup softkey.

Turn off channel 2,

Press left channel Setup key, then set the Scale softkey to 20 mv/div.

Press the Time base and set the scale softkey to 1 pus/div.

Press the Acquisition key, then set the Averaging softkey to on.

Connect equipment as shown in the diagram and connect the frequency synthesizer
to the power splitter.

Sot the frequency synthesizer for 100 kIlHz. Adjust the amplitude until the screen
shows 100 mVp-p £1 mV. Use the Measure Vip-p to measure the amplitude,
Press the Trigger key, then adjust the Level up until it just stops tiiggering as
indicated by the Triggered LED geing out.

Note the trigger Level, this is Vpos. Vpos =

Return the trigger Level to 0 V, then slowly adjust the trigger Level less than O V until
the system stops triggering,

This is Vneg. Vneg =
Calculate the hysteresis, Viysteresis = 100 mV — (Vpos — Vneg). The value should be €40 mV.
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To test trigger sensitivity

100 MHz / 2.6 GHz trigger sensitivity
On these tests, the 100 MIlz and 2.5 Gl Lz signals are used. The trigger level is adjusted
positive and negative as in the preceding test, The values for the respective frequencics
should respectively be €40 mV and < 200 mV,
9 Press Lhe Trigger key, then set the Level softkey to 0 v. Press the Time base key,

then set the Scale softkey to 2 ns/div.

10 Connect the synthesized sweeper to the power splitter and adjust the sweeper Lo
100 MHz. Adjust the amplitude to 150 mVp-p £1 mV on screen,

11 Slowly adjust the trigger Level greater than 0 V until the oscilloscope just stops
iriggering.
This is Vpos. Vpos =

12 Return the trigger Level Lo 0 \’ Slowly adjust the trigger Level less than 0 V until the
system just stops triggering.
This is Vneg. Vneg =
Calculate the sensitivity. Vsense = 160 mV — (Vpos — Vneg)., This value should be <40 mV.

13 Return the trigger Level to 0V, press the Hysteresis softkey select high
sensitivity from the drop-down menu, then press the Enter softkey, Press the
Time base key, then set the Scale softkey to 100 ps/div. Press the Channel setup
key, then sel the Scale softkey to 50 mv/div.

14 Change the sweeper frequency to 2.5 GHz and adjust the amplitude until the Vp-p
reading is 200 mV 2 mV.

15 Press the Trigger key, then adjust Lthe Level above 0 V until the system stops
triggering,
This i1s Vpos. Vpos =

16 Return the Level softkeyto 0 V Slowly adjust the trigger the Level less than 0V
until the systemn stops triggering.
This is Vneg. Vneg =
Calculate the sensitivity. Vsense = 200 mV — (Vpos — Vneg). This value should be € 200 mV,
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Testing Performance
To test trigger sensitivity

Jitter Test

On Lhis test, the signal generator is set lo 2.5 GHz at 200 mVp-p. A delay line is added to
delay the trigger point so it occurs on screen. Then the jitter is measured on the trigger cdge
to cancel out any sweeper-caused jitter,

Leave the sweeper frequency at 2.6 GHz. The amplitude should be set to 200 mV/div.
Add the delay line as shown in the diagram below.

.I'cﬂ.

T

Press the Time base key, then set the scale softkey to 500 pa/div. Set the
Reference softkey to center, and the Position softkey (delay) 1o 22 ns.
Slightly change the sweeper frequency, then select the trigger point on the
waveform.

It is helpful to put the system in infinite persistence to determine where the trigger
point is. The trigger point on the waveform is the part of the wavetorm that does not
expand or contract as the frequency is varied. When you find this edge on the
waveformn, tum on the markers Lo mark the trigger edge, next change the position
softkey setting in the time base menu to center this on screen. Change the
Reference to Center,

Press the Time base key, set the scale softkey to 200 ps/div, then set the
Position soltkey to the Marker value.

Position setting = ns.

Adjust the Position softkey setting to center the positive edge of the waveform to
the center of the screen. Change scale softkey setting to 10 ps/div,

Press the Channel Setup key, then set the scale softkey to 5 mv/div,
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Testing Performance
To test trigger sensitivity

Press blue Shift key, press Histogram key, press Mode softkey to highlight waveform,
press Histogram window softkey, and verify that the scale source is channel 1,
Adjust X1 position softkey setting to be at the left side of the screen. Adjust

X2 position softkey setting to be on the right side of the screen. Set Y1 to 300 uVv
and Y2 to —300 uV. Press the Clear display key.

The sid dev (standard deviation) value should read <2.5 ps + (5E-5 position (delay)
setting from step 24). Example for delay setting of 21.5 ns: <25 ps + [(5 x 107) x
(21.5 % 10%)] = <25ps + 1.075 ps  <3.575 ps.

[Failure of the trigger 1osts can be caused by the plug-in interconncctions on the rear panel or
the Time base and Acquisition board in the mainframe. Refer to chapter 5, "Troubleshooting”
for more iInformation,
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Performance Test Record

[bﬂ HEWLETT

PACKARD

HP 54750A Digitizing Oscilloscope

Tested by
Serial No. Work Order No.
Recommended Test Interval - 1 Year/2000 hours Date
Recommended next testing Temperature
Test B | _ Minimum Actual Maximum
CAL Accuracy 0.998 1.002
ﬁrrlrc:lnterual Accuracy I 6&Ié;§éﬁing 22 ns 41.95 ps 58.05 ps
25.95 ns 41.95 ps 58.05 ps
33.95 ns 41.95 ps 58.05 ps
h7.95 ns 4195 ps 58.05 ps
Frequency 10 GHz 91.9ps 108.1 ps
5 GHz 191.8ps 208.2 ps
2 GHz 4.5 ps 508.5 ps
1 GHz 0.9910 ns 1.009 ns
500 MHz 1.99 ns 2.010ns
200 MHz 4.987 ns 5013 ns
100 MHz 9.982 ns 10.018 ns
50 MHz 19.972 ns 20,028 ns
20 MHz 49942 ns 50.06 ns
10 MHz 99.89 ns 100.11 ns
5 MHz 199.79ns 200.21 ns
2 Mhz 499.49ns 500.51 ns
1 MHz 0.99899 pis 1.00101 us
500 kHz 1.99799 us 2.00201 ps
200 kHz 499499 s 5.00501 s
100 kHz 9.98999 ps 10.01001 ps
50 kHz 19.980 us 20.02001 us
20 kHz 49.950 us 50.05001 ps
10 kHz ~ 93.500us 100.10007 us
» o . ; AEUT o Maximu_rﬁ
Trigger Trigger hysteresis  Vhyst 40 mv
100 MHz trigger Vsense 40 mv
sense
2.5 GHz trigger sense Vsense 200 mv
Jitter (see

specifications)

Example: <3.575 ps with 21.5 ps delay setung
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Calibrating and Adjusting

Calibration of the instruument is a semiautomatic calibration because an external
signal gencrator is required. The only hardsware adjustment is accessed through a
hole in the bottom of the mainframe. The remainder of the adjustments arc DAC
adjustments done by software and by the front-panel knob. The adjustment for the
color display is done only if the display necds correction.

Equipment Required

Equipment required for these procedures is listed in the Recommended Test
Equipnient table in chapter 1 of this book. Any equipment that satisfics the critical
specification listed in the table may be substituted for the recomumended modcl.
Equipment for individual procedurcs is listed in the procedure,

Keystroke Conventions
To guide you while setting up the instrument, the following conventions are uscd to
represent keystrokes and other interactions with the instrnunent.,

When vou need 1o press a {ront-panel key (also called a hardkey), you will be
instructed to press a specific key. For example, press the Time base key.

Bold text , such as pisplay or calibrate. .., represents text on the CRT screen and
may be a softkey you press or a selection you make. For example, press the scale
softkey, then usc the knob to set the scale to 1 ns/div.

The blue key that has no writing on it is a shift key. It allows you acecess to the
functions written in blue above see of the front-panel keys. For example, press the
blue shift key, then press the Limil test key.

Plug-in Numbering
[lug-in slots are numbcered from left to right. An crapty mainfrarme slot counts as if it
were occupicd by a plug-in.
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Calibrating the instrument

With exceptions noted where they apply, this section includes procedures needed to
calibrate the mainframe with plug-ins. Plug-in calibration is part of the Service Guide
for each plug-in. Because the prompts on the display direct the calibration details,
the procedurces in this section apply to all plug-ins.

Some piug-ins may require adjustment. after certain repairs. Sec the plug-in Service
(Ghiide for the procedures to do after repairs.

Calibration Overview

This section briefly explains the calibration of the instrument. It is intended 1o provide an
understanding of available calibrations and how to use them. Calibration is accomplished by
using three calibration procedures:

e [‘ramo calibration
e [Plug-in calibration
e Probe calibration

Frame Calibration [Frame calibration allows the instrument to establish ealibration
factors for the time base, trigger, and mainframe’s calibrator. These calibration aclors
arc stored in nenvolatile RAM in the mainframe. These factors are protected by a switch
that allows the calibration to be cnabled or disabled, This switch can be accessed through
a holc in the rear pancl of the mainframe. Sce “To calibrate the time base" for addilional
information.

Plug-in Calibration Plug-in calibration allows the instrurment 1o establish the vertical
calibration factors for a particular plug-in in 4 particular mainframe slot that it is
calibraled in, Plug-in verteal specifications only apply when the plug-in is used in the
mainframe slot it was calibrated in. Typically, however, once a plug-in has been calibrated
in any slot, it will mect specificalions in any other mainframe slot.

For optimunm measurcments, it is recormunended that the instrument user perform the plug-in
calibration regularly. Fspecially if the operating Lemperature has changed over 5 deg C sinee
the last plug-in cal. The plug-in calibration calibration just takes about two minutes poer
channpel. Sce Calibration Interval for the warm-up time.

A swileh in the plug-in is used Lo enable or disable plug-in calibration. The plug-in side cover
must be removed Lo gain access to the switeh. Nornally this switch is sct in the unprotected
(enabled) position so Lhe instrument user can do the plug-in calibration periodically.

To calibrate a plug-in, refer Lo the respective plug-in Serviee Guide.
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See Also

Calibrating and Adjusting
Calibration Interval

“Calibration Status Displays" in this chapler, to check the instrument temperature changc.

Probe Calibration

Probe calibration allows the instrument to establish the gain and offset of a probe and apply
those factors to the calibration of the channel that probe is connected to.

For aclive probes that the instrument can identify through the probe power connector, such
as the HI* 54701 A, the instrument automalically adjusts the ventical scale factors for that
channei, even if a probe calibration 1s not done. For passive probes or other unidentified
probes, the instrument adjusts the vertical scale factors only if a probe calibration is done.
Without a probe calibration, the probe attenuation factor can be entered roanually, through
the menus,

[f a probe being calibrated has an attenuation that will allow the instrument to adjust its gain
{in hardware) 1o produce cven sleps in the vertical scale factors, the instrurmnent will do so. If
the prote being calibrated has an unusual attenuation (such as 3.75), the instrument may
luve to adjust the vertical scale factors to an unusual number (375 mV/div)., Typically probes
have standard attenuation factors, such as +10, =20, or =100,

CAUTION

Calibration Interval

Calibration is required under any of the following conditions:

e Yearly or every 2,000 hours of operation.

e [f (he instrument Lemperature is more than 5° C different than the temperature when the
last calibration was done.

® [f you have replaced one of the following assemblics.

GPPU assembly (calibration factors are stored on the CPU assembly)
Time base and acquisition assembly

Warm up the instrument for at least 60 minutes before starting these procedures. Failure to
achieve a stable temperature before calibration may result in temperature shifts thar void the
calibration. For temperature and electrical stability, all calibration must be done with the
rear pancl and all rear panel hardware instalicd.
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Calibration Status Displays

Calibration Status Displays

The calibration status displays show the current calibration status of the mainframe and
plug-ins. There are two displays, one through the Utility menu and ane specifically for each
plug-in through the channel setup menu.

The display of the calibration status is updated only when the Cal stalus display is entered.

Frame Calibration Status

The following figurc shows the display, and the table explains the features. This display also
shows an abbreviated version of the plug-in status. To enter this display, press the Utility key,

pressthe Calibrate. .

rrent Frase ATemp

. softkey, then set the Cal status softkey to on.

Calibrate
L
frame

Lalibration Skatus
1ast Calvbration
Celibratvon femary

: Lalibrated i
;9 FER 94
: Protected

Calibrate
=ify .
1ed

ibrate

Biker Calibration Staelus Passed
Plug=in
Last Laiibralioc
b Hode) THmIryY Date Time Accuracy  ATemp

34477 Protected

334810 Prolected

3 BRY M

15:28

I ooay 740 1520 IR

Frame Calibration Status

Frame:
Current Frame ATemp

Calibration Status
Last Calibration
Calibration Memory
Dther Calibration
Status

Comments

Plug-ins
Slat
Model

Memory

Date
Time
Accuracy
ATemp

Displays the current internal temperature of the instrument compared to the
temperature at which the frame was calibrated, in increments of one degree Celsius.
Calibrated ar Uncalibrated.

Displays the date and time of the last frame calibration.

Shows the setting of the Frame ca! memory protect switch.

Displays Passed, Failed, or Calibrating

This area is for text which can be programmed aver the HP-1B. See Calibrate
Subsystem in the Programmers Reference supplied with the mainframe.

The front panel plug-in position.
The mode! number of the plug-in currently in the slot. Unfilled slots register empty. If
the mainframe does notrecognize the plug-in, ~known is displayed instead of the
model number. If '~known' is displayed, refer to the User's Reference for the plug-in.
Shows the status of the calibration switch in the plug-in.

When calibration is disabled, Protected is displayed.

When calibration is enabled, Unprotected is displayed.
The date lhe plug-in was calibrated.
The time the plug-in was calibrated.
This shows the plug-in calibration status, Uncalibrated or Calibrated.
The change in temperature since the plug-in was last calibrated.
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Calibration Status Displays

Plug-in Calibration Status

The following figure shows the plug-in calibration status display and the table explains the
features.

To enter this display, press the Channel Setup key, press the calibrate. .. softkey, then
sot the Cal status soflkey to on.

Lal

Current Date ¥ APR 85 08:47
Currént Framse ATemp i il -
T Chanmel 1
Chanmel 1 Calibratipn 3tstus B 51ibrated
Il numbes H I

aLe

0.0 s
Lest CHlinratlion + 3 APR 35 0§F:
Current Plugin ATesp: O°C off Ao
Comments + TIFFEREHT 1AL | )

i

Calibrate
prooe
Done

Plug-in Calibration Status

Current Date Date and timeg reflected by the internal clock.

Current Frame ATemp The currentinternal temperature of the instrument compared to the
temperature at which the frame was calibrated, inincrements of one degree
Celsius.

Channel X Calibration Status Displays uncalibrated or calibrated.

Plug-in Shows other relevant plug-in data.

The mode! number is derived from a hardware identification on the PC board.
The serial number is set through the Utility Service menu.

Last calibration s the date and time of the last calibration.

The currentinternal temperature of the plug-in compared to the temperature
atwhich the plug-in was calibrated, in increments of one degree Celsius..
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To calibrate the time base

CAUTION

To calibrate the time base

Calibration by the instrument firmware is a semiautomatic calibration in that external
equipment is required. The screen prompts you 1o connect the equipmment as needoed.
Specific waveform characteristics needed for this calibration are also included in this section,

Equipment Required
Equipment Critical Specifications Recommended Model/Part
Piug-in HP 54750 series or HP 83480 series with HP 547514 or HP 83483A
electrical input
Signal Generator 500 MHz, 2 GHz, with 10 MHz reference output HP 8360 series or HP 8340 series
RF Amplifier 22 dB Gain at 10 MHz, 1.3 GHz bandwidth HP 8447D/E/F
Attenuator 6 dB, BNC * HP8490C Dpt 6 or
HP 33340C Dpt6
Cables BNC, 48-inch, 3 needed HP 10502A

If the calibration process is canceled. the provious calibration factors are retained,

Warm up the instrument and plug-in for at least 60 minutes before starting these procedurces.
Failure to achicve a stable temperanure before calibration may result in temperature shifts
that void the calibration. For temperature and electrical stability, all calibration must he
dong with the rear panel and all rear panel hardware installed.

Signal generator waveform characteristics

The firmware prompts vou to refoer Lo the manual for additional informalion on the kind of
signal needed to calibrate the time base, which is a -14 dBm (120 mV pp) 500 MHz sine wave.
The trigger input of the plug-in module needs to be driven from the 10 MHz reference output
of the signal generator. Unless the 10 MIIz reference oulput meets the following
specifications, the reference signal needs to be amplified to be used for the calibration.

Trigger signal specifications
Amplitude of 2 Vpp to 4 Vpp (centered around zero)
Risc time & fall time 23 ns (Note: 4y and 17 of 10 MHz sine wave is about 30 ns)
Jitter of 2 GIHz sine wave on channcl 2 of the analyzer should be less than 7 ps rms (42 ps pp).

One equipment sctup that meets this specification is an HP 8340/41/A/B Synthesizer with the
10 MIIz reference output connected to an HP 8447E/ amptifier (22 dB amp section) and the
output of the amplifier connected to Lhe trigger input of the HP 83480 series plug-in through a
6 dB attenuator. This setup produces a lrigger signal thal is about 2.3 Vpp and has about

10 ns rise and fall times, The jitter on this sigral on channel 2 for this setup is about 30 ps pp.

A second setup is an HP 834118 with the 10 MIiz output connected through a 6 dB altenuator
te an 1P 84471, This produces an approximate 2.6 Vpp, 10 ns 1/ signal. The jitter on
channel 2 is aboul 4.5 ps ros and 35 ps pp.

A third setup is an [P 8664 A, 8665A, or 86658 signal generator with the 10 MLz reference
output connected dircetly to the plug-in trigger input. The 10 MI[z outpul on these
gencrators 1s about 4 Vpp and is an approximate sine wave (1 and ty about 30 ns). This sctup
produces a jitter on channel 2 of about 2.8 ps rms.
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Calibrating and Adjusting
To calibrate the time base

Set the mainframe calibration protect switch to the unprotected position.
a Using the figure below as a reference, find the cal protect switches on the rear panel,

b Set the lefimost switch to the down position. The protection status displayed
onscreen will not change unless the calibration status display is exited and reentered.
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Rear Panel Calibration Protect Switches

Disconnect everything from the front panel. Press the Utility key, press the
calibrate. .. softkey, then press the calibrate frame softkey.

Afler a few scconds, the screen prompts you to connect a -14 dBm, 500 MIIz sinc wave to
channel 2. The "Sce Manual" prompt.is a reference for you o see the "Trigger signal
spacifications” on the previous page.

After the signals are connected to channel 2 and the trigger input, press the
Continue softkey. Then, monitor the status bar for the next prompt.

When the message "Adjust the variable cap for a reading of 4 ns £0.004ns" comes up

onscreen, do steps a and b.

a Turn the mainframe on its side and locate the plug covering the hole on the bottom on
the mainfrarne, Remove the hole cover.

b Using a very small insulated adjusttnent tool, take care to adjust the very small
scrow-type capacitor for the above reading. Because the reading will bounce around,
adjust the cap so that the reading usually reads within the £0.004 ns rcading. Press the
Continue softkey when the adjustment is completed, then mmonitor the status bar for
the next prompt,

Follow the prompt by adjusting the variable cap for a flat line of £1.5 divisions.

After the adjustment, press the continue softkey. Put the hole cover back on, and
Lurm the mainframe back on its feet.

Wait 10 minutes for stabilization, then press the continue softkey,

Foliowing the prompt, adjust the front-panel knob for the best flat line. Press the
cont inue softkey when the best flat line is achieved.

As instructed, change the signal generator frequency to 2.0 GHz, then press the

Cont inue softkey.

Use the front-panel knob to adjust for minimum discontinuity as displayed onscreen,
then press the Cont inue softkey,
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Calibrating and Adjusting
To calibrate the plug-ins

Because the movement on the screen is very slight and slow, it may be difficult to
notice any changes on the screen as you make this adjustment. Use the front-panel
knob to adjust for minimum discontinuity as displayed on screen, then press the
Continue softkey.

Use the front-panel knob to adjust for minimum discontinuity as displayed onscreen,
then press the continue softkey.

Monitor the status line while the unit completes the discontinuity adjustments,

When the calibration is completed and the monitor displays "calibration completed”,
return the mainframe calibration protect switch to the “protected" position,

To calibrate the plug-ins

To calibrale the plug-ins, refer to the respective plug-in Service Guide.
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WARNING

Adjusting the Color CRT Module

Use these procedures to adjust the Color CRT Module to compensate for magnetic
influences causing misconvergence.

SHOCK IHAZARD!

Be careful with exposed circuitry while doing these procedures. Failurc to take precautions
around energized circuitry may result in serious shock or death. Read the Safety infornmation
at the back of this manual before performing adjustment procedurces.

DO NOT PERFORM THESE ADJUSTMENTS AS A PART OF ROUTINE CALIBRATIONS. The
following procedures arc provided only for the few extreme cases where cither the
carth's magnetic field or the user's environment cause an unusable display due to
misconvergence, which cannot be corrected by degaussing the entire CRT screen.

DO NOT continue this procedure before degaussing the CRT screen using the rear
panel degaussing switch, In extreme cases of magnetisia, it may be necessary to
degauss the CRT using a conventional oxternal television-type degaussing coil,

These adjustments are to be performed ordy by qualified personnel who are familiar

with color CRT convergence procedures.

Before starting the adjustments, mark the position where the potentiometers are set.
This helps in returning the adjustments to their original positions if it becomes
necessary to restart the procedure.,

Equipment Required

The instrument firmware supplies the display patterns necessary for adjustment.
The only 100l required is a norumetallic adjustment tool:

* Sony Part Number 4-367-065-01

e HP Part Number 8710-1355

After the shields are removed, you can operate the instrument with the CRT module
connected and sitting at the front of the frame. However, the cables will be very
short. You can make up a longer ribbon cable (4 feet) using the following parts.

e Ribbon cable (use 4 feet), HP Part Number 8120-1613, 3M Part Number 3365-40

e Cable connector (2 each), HP Part Number 1252-3124, 3M Part, Number 3417-7600

[ A-]

To prepare the instrument

Note the original routing of all cabling for proper routing when the module is reinstalled in the
instrurment. Then, reroute the cables from inside the nodule to the outside (left side) of the
module for reconnection to Lhe power supply for adjustments.

Remove the Color CRT Module from the instrument (see chapter 6).

Reconnect the instrument front panel and reinstall the front panel (use two screws
to lemporarily hold the front panel in place).
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WARNING

Calibrating and Adjusting
To prepare the instrument

SHOCK [HAZARD!

Be careful with exposed circuitry after removing the shield. Failure to take precautions
around energized circuitry may result in serious shock or death,

Remove the right shield.

a Disconnceet the display power cable from the connection in the shield,

b Remove the screws and slide the shield off the module.

¢ Remove the power connecetor from the shield and reconnect it to the power cable

from the instrument.
With the Color CRT Module placed in front of the mainframe, reconnect the moedule,
During any of the following adjustments, the CRT module must face west,
Use the following chart to guide the procedure.
The following adjustments are broken down inte adjustment groups. The adjustment group
sequence must be followed in order becausc of interaction and dependency. The adjustment
group sequence 1s shown in the adjustment flow diagram below, There will be cases where
not all of the adjustments groups will be used. For example, if the Geometry Adjustment
Group corrects Lhe problem, this will be the only group uscd.

JSTMENIT ARE FEQUIEIG

Color CAT Module Adjustmemt Flow Diagram
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Calibrating and Adjusting
To adjust geometry

10

To adjust geometry

Display the white crosshatch pattern on the CRT.
To display the pattern, press the Utility key, press the, Service softkey, press the CRT
Setup. .. softkey, then sel the CRT pattern soflkey 1o on.

Preset the front panel brightness control {top of the two controls to the left of the
display) maximum clockwise.

Preset the front panel contrast control (bottom of the two controls to the left of the
display) to the mechanical center.

Preset H.SUB SIOFT (RV006) and v.SUB SIOFT (RV008), located on the bottom PC
board, Lo the mechanical centers.

All of the following adjustment polentometers are located on the C board on the left side of
the display.

Adjust the display size. Measure with a flexible ruler.

e Adjust H.SIZE (RVH04) for a 161 mm (6.34 in.) width,

& Adjust V.IEIGIT (RVSHD) for a 120.5 mm (4.74 in.) height.

Center the pattern,

e Adjust V.CENT (RV510) for vertical contering.

e Adjust ILCENT (RVH03) for horizontal ceruering.

Adjust PIN AMP (RV506) 1o eliminate pincushion distortion in the vertical lines of the
crosshatch pattern as shown in the next figure.

\: [N I ’: I b \ A\

Adjust PIN PHASLE (RV505) to eliminate pin phase distortion in the vertical lines of
the crosshatch pattern as shown in the next figure.

Adjust TOP PIN (RVBH11) so that the top horizontal line is parallel with the center
horizontal line,

Adjust BOTTOM PIN (RV512) so that the boltom horizontal line is parallel with the
center horizontal line.
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Calibrating and Adjusting
To adjust focus, landing, and convergence

To adjust focus, landing, and convergence
Once you have started, vou will have to do all three of the procedures in Lhis group.

Initial Preparation
Loosen the deflection yoke clamp screw.
Apply power and allow the instrument to thermally stabilize for 20 minutes.

Focus Adjustment
Geometry adjustments must be performed before making the focus adjustment.
Display the white crosshatch pattern on the display.

To display the paltern, press the Utility key, press the, S8ervice softkey, pross the CRT
Setup. .. soflkey, then scl the CRT pattern sollkey Lo on.

Adjust FOCUS (RV701), located on the rear PC board, {or best overall focus.
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Calibrating and Adjusting
To adjust focus, landing, and convergence

Landing Adjustment
1 Turn the front panel BRIGHTNESS control fully clockwise.
Degauss the CRT by momentarily pressing the DEGAUSS switch located on the
instrument rear panel.

In somc cases, Lhe user’s environment or shipping environment may have caused high levels of
magnoetization in the CRT. In this case, to completely degauss the CRT it may b necessary Lo
use a conventional Lelevision-type degaussingt coil.

3 Set the purity magnet tabs to the mechanical center (see next figure).

[\

-
’\;‘_ oo ‘\
,/ ] =
v, - \\\
N\
b \\.
LW
RN |
\\ \\ :
A
o - /‘//

4 Display a green raster on the display.
To display the pattern, press the Utilily key, press the, Service softkey, press the CRT
Setup. .. softkey, then set the Color purity softkey 1o green.

[n the next steps, while moving the deflection yoke forward and recarward, rotate the yoke as
necessary 10 keep the edges of the raster parallel Lo the sides of the display.

5 Move the deflection yoke rearward until the left edge of the raster turms red and the
right side of the raster Lurns blue,

Red

Green

Blue \

Sa720m87

6 Adjust the purily magnets until green is in the center of the raster with red and blue
bands evenly distributed on the sides {see above figure).
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Purity contral
corrects this area

Deflection yoke
position corrects
these areas

Calibrating and Adjusting
To adjust focus, landing, and convergence

7 Move the deflection yoke forward until the entire raster is green.
Landing adjustmert is easier if the yoke is moved all the way forward and then moved back
until the raster is completely green,

8 Using the Color Purity key, replace the green raster with red and then blue raster,
each time checking for proper landing adjustment (color purity of each).

9 If the landing is not correct in step 8, repeat steps 5 through 8 for the best.
compromise.

10 If the landing is not correct in step 9, readjust purity magnets for best landing of
each color.

11 When the landing adjustment is complete, tighten the deflection yoke clamp scrow
Just enough to keep the yoke from moving, DO NOT overtighten.
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V.STAT

Center dot

H.STAT

1]

Calibrating and Adjusting
To adjust focus, landing, and convergence

Static Convergence

Temporarily disconnect the power from the instrurment.

Remove the PC board shield cover from the rear of the Color CRT Module by prying
evenly on all four sides.

Reapply power.

Display the white crosshatch pattern on the CRT.

To display the pattern, press the Utility key, press the, Service soflkoy, pross the CRT
Setup. .. soflkey, then set the CRT pattern softkey to on.

Preset the front panel brightness control (Lop of the two conirols to the left of the
display} maximum clockwise.

Preset the front panel contrast control (bottom of the two controls to the left of the
display) to the mechanical center.

Check the four dots which are localed around the center intersection of the
crosshatch pattern for coincidence of the blue, red, and green dots.

[f the dots are not coincident, adjust ILSTAT (RV703) lecated on the rear PC board to obtain
horizontal comcidence and V.STAT (RY80:1) located on the bottom PC board to obtain
vertical coincidence (see figure helow).

Due Lo interaction, the BEAM LANDING will necd 10 be readjusted if either the FLSTAT or
V.STAT adjustments are made, Once the BEAM LANDING is readjusted, repeat step 7 above,
if necessary, 1o oblain the center screen coincidence of the dots.
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Calibrating and Adjusting
To adjust focus, landing, and convergence

Dynamic Convergence

1 Display the white crosshatch pattern on the CRT.
To display the patlern, press the Utility key, press Lthe, Service softkey, press the CRT
Setup. .. softkey, then set the CRT pattern softkey to on.

2 Adjust Y BOW (RV805) located on the bottom PC board to elitninate red, green, and
blue bowing at the top and bottom of the center vertical line,

3 Adjust Y CROSS (RV804) located on the bottom PC board to eliminate red, green, and
blue orthogonal misalignment at the top and bottom of the center vertical line,
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Calibrating and Adjusting
To adjust focus, landing, and convergence

Adjust v TOP (RV801) and v BOTTOM (RV802) located on the bottorn PC board to
obtain coincidence of the red, blue, and green at the intersection of the top and
bottom horizontal lines with the center vertical line. Use the next two figures for
VTOP and V BOTTOM respectively.
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Calibrating and Adjusting
To adjust focus, landing, and convergence

5 Adjust HAMP (RV307) located on the bottom PC board for equal amounts of
misconvergence at the right and left sides of the screen.

6 Adjust HTILT (RV806) located on the bottom PC board for coincidence of red, green,
and blue at the right and left sides of the screen.

5 P o~ s .
i L R s
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Calibrating and Adjusting
To adjust white balance

[ o

b

=2}

10

11

To adjust white balance

Provide a blank display on the CRT.

T display the pattern, press the Utility key, press the Service softkey, press the CRT
Setup. .. softkey, then sol the Color purity softkey to black.

The completely blanked raster will contain the text for the function keys on the right side of
the display; however, this will not affect the adjustment.

Preset front panel brightness and contrast controls to their mechanical centers.

On the bottom PC board, set the following adjustments to their mechanical centers,
e SUBBRT (RVH01)

e SUB CONT (RV902)

On the bottom PC board, set the following adjustments to their mechanical centers.
s (. DRIVE (RV921)

e [ DRIVE (RV931)

e 1. DRIVE (RV91l
On the rear PC board, set the following adjustments fully counterclockwise (CCW),

e G. BKG (RV721)
e 13 BKG (RV731)

e R BKG (RV7I1)

Adjust SCREEN (RV702} located on the rear PC board until either the red, green, or
blue raster just starts to become visible. Note which color becomes visible first and
do not adjust the background control (BKG? for that color in the next step.

Adjust the other two background controls for the best white balance,
Press the Color purity softkey as necessary Lo obtain the white raster.
Set the front panel brightness control to maximum,

On the bottom PC board, adjust the DRIVE controls (RV821, RV931 and RV911) for

the best white balance.

["or a while balance reference, use an average piece of white photocopy paper and compare

the white on the CRT Lo the paper.

Repeat steps 6 through 10 until satisfied with the white balance.

Essentially, from this point the procedure is:

a With a blank screen, the front panel brightmess set to center, and SCREEN (RV702) set
for minimum background, adjust the BKG controls (G.RV721, B.RV731, and R.RVT71])
for the best white balance,

b With a while raster and the front panel brightness set to maximum, adjust the DRIVE
controls (G .RV92], B.RVY3!, and R.RVI1 1) for best white balance.

¢ Repeat until satisficd with the white balance.
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WARNING

Troubleshooting

This section provides troubleshooting and other non-periodic maintenance
information for the mainfrarne, The service strategy of this instnument. is
rcplacement of defective assemblies. Some assemblics can be replaced on an
exchange basis,

This chapter is divided into two sections.

¢ The “Trouble Isolation” section helps you find a defective assembly when the
instrument fails.

e The “Utility Menu” section describes the various features of that menu and how
10 use them.

Safety
Read the safety information at the back of this manual before servicing the
instrument. Before performing any procedure, review it for cautions and warnings.

Maintenance should be performed by trained scervice personnel aware of the hazards
involved (for example, fire and electric shock). When maintenance can be performed
without power applied, the power cord should be removed from the instrument, Lack of
training and awareness of the hazards could result in electrical shock.

ESD Precautions

When using any of the procedures in this chapter you should use proper ESD
precautions. As a minimurm yvou should place the instrumerit on a properly grounded
ESD mat and wear a properly grounded 5D wrist strap.

Keystroke Conventions
To guide vou while setling up the instrument, the following conventions are used to
represent keystrokes and other interactions with the instrument:

When yvou need to press a front-pancl key (also called a hardkey), you will be
instructed to press a specific key. For cxample, press the Time basc key.

Bold text | such as Display or Calibrate. . ., represcents text on the CRT screen and
may be a softkey you press or a sclection you make. For cxample, press the scale
softkey, then usc the knob to sct the scale to 1 ne/div.

Default Setup

A Default Setup is provided to assure the instrument is in a known default state, The
default setup prevents previous setups from interfering with the next test. The
defmult sciup also simplifies the instnument setup procedurce.

To sct the instrnument in the default state, press the Setup key, then press the
Default setup softkey.
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Trouble Isolation

The trouble isolation information is provided to isolatc a problem to a faulty
asscmbly. When the faulty assembly has been located, the disassembly/assembly
procedures in chapter 6 will help direct replacement of the assembly.

The primary procedural tool in this section is the flowchart, The flowchart contains
the entire troubleshooting path from a failed instrument to a working one, and will
direct. you in an orderly manner through the possible failure syrnptonms. Reference
letters on the flowcharts point to sections of reference text that expand on the brief
prompts in the chart. Do not try to troubleshoot by following only the reference text
because the text is not in the correct order for troubleshooting. Instead, simply
follow the flowchart.

If vou arc unfamiliar with this instrument, start with the Primary Trouble [solation
[Flowcharl on the next page.

Tools Required

You need the tools normally used when troubleshooting clectronic equipment. A
digital multimeter and an oscilloscope with about a 100-MHz bandwidth. If you necd
10 troubieshoot the color CRT module or plug-ins you can build cxtender cables using
the parts listed below, If you need to remove and replace assemblics, vou may need
some of the hand tools listed in chapter 6 "Replacing Assemblies."

Color CRT module extender cable

This is a 40-conductor ribbon cable with 40-pin fermale connectors on each end, The
cable should be about 4 fect long,

Connector Cable
3M Part No. 3417-6640 3365-40
HP Part No. 1251-8231 8126-1613

Plug-in extender cable

This is a 25 conductor cable with a 25-pin female sub-D on one end and a 25-pin male
sub-D on the other. The cable should be abourt 2 feet long. You necd to remove one
conductor from Lhe cable noted below,

Female Male Cable
Connector Connector
3M Part No. 8325-6000 4225-6000 3365-26
HP Part Nao. 1252-0048 1251-8352 8120-1506

OSP (Blindmate) extender cable
Te isolate problems in the plug-in, it may be necessary to connect the strobe pulse by
the OSP (Blindmate) extender cable, This cable consists of the following cables and
adapters.

HP Part No. E2602-61601 Coaxial cable OSP (m}to SMA {m)

HP Part No. 83481-60006 Coaxial cable OSP {f) to SMA (m)
HP Part No. 1252-1158 Adapter SMA (f-f}
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Troubleshooting
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Troubleshoaoting
Primary Trouble Isolation

Primary Trouble Isolation

Ixcept for moving the plug-ins between slots in the mainframne, the actions in the Primary
Trouble Isolation Flowchart arc performed withoul disassembling the instrument. Interaction
of the front panel and other indications arc used to help identLify the problem area.
Aletier is assigned to boxes in the {lowcharl. The letler corresponds Lo a specific seclion in
the reference text. Be sure to use the {lowehart itself for vour troubleshooling path.
A Perform power up.
1 Turm on the instrument.
A fow seconds afler the instrument is turned on Lhe graticule and a function menu is
displayed on the screen, The screcn should look sunilar Lo the next figure. ltems in
the softkey area will vary, depending on the setup selected before the instrument was
turned off,

Time bhase

Bt periog

1,080 ns/div 18.0000 ns windowing. ..
1 10,0 slfdy n.ou
2 10.0 mU/die  O,0 U

Power-Up Display, Time base Menu
If a fault oceurs on power up, the screen will display “Power-On Test FAILEDL" The
power-on test just. runs a fow essential sclf-tests.
2 Dress the Setup key, press the Default Setup softkey, then press the Time base key.
B Check the display.
The display onscreen should be similar to the figurc above. [If there is no display on the GRT

screen after power up, go Lo the No-Display Trouble Isolation flowehart for further
Lroubleshooling.
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Troubleshooting
Primary Trouble Isolatian

C Check power-on tesl status.

When the instrument. is turned on the Power On Tests are performed. If the tests fail, a
power-on Lest FAIL message appears at the top of the CRT sereen. 1L will stay on sereen until
a key is pressed. If the tests pass, no messagoe is displayed. The Power On Test stalus is
showrl in the system confliguration menu,

D/E Check the front panel response,
Try pressing the different menu keys, such as Time base or Trigger, and the Channel keys on
the plug-ins. Each of these keys should change the sot of softkeys on the right side of the
sCreen.

F Check the system configuration.
For more information about the systemn configuration menu, sce "Ulility Menus” in this chapler.
1 Inthe System keys, press the Utllity key, then press System config. .. softkey,
2 Verify that the slots show that all the boards are installed, as in the figure below.

3 If the System Configuration is not showing a board in a slot, go to the "Missing Board
Checks"” section for further trouble-isolation procedures.

System canfig

Frame

. I Time
Model B34a80A _
Serial Wumber © I45RA00101 12:23
Cal:brotion Hewmory @ Unprotected
Fower On Test : Passed Date
Firmeare Aevision : 2.00675 Hed Har 23 15:499:58 1994
Boat Rewisiaon S i | 17 MAY 1994
fpplicetion L none
Z1at Board Powsr Jtatistics
[ CFU Taotal Paon Time ¢ O03.Sihrs
5 [isphay Lenqth Last Paff : [9,23hrs
4 Time Since Pon @ 4, 8dkrs
3 Fower Cycies @ 299
z Acguisition

\ Update
systes
Plug-ins firmware
Slot Model Serial ® Anelog BH Calibretion femory
1 534834 123400101 20 GHz Frotected
3 emply
4 sEpty g
| Exit

System Configuration

G Run all of the self-tests.
1 Press the Utility key, then press the Self test. .. softkey.

2 Toggle the Board softkey until Test all boards is highlighted, then press the
Enter softkey.

3 Press the start softkey, then allow the instrument to run the tests.

4 If any of the self-tests fail, go to the “Interpreting Intemal Self-tests” section for further
information.

56 HP 547504



Troubleshooting
Primary Trouble Isalation
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Troublesheooting
Primary Trouble Isolation
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Primary Trouble Isolation Flowchart 1B
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Traubleshooting
Primary Trouble Isalation

Check instrument configuration.
Press the Utility key, then press the System Config. .. softkey. The plug-ins arc
listedt al the bottom of tho screen.

If a plug-in is not listed, it has not been recognized by the mainframe. Ensure that the
plug-in is firmly scated in the mainframe, and that its memory is programmed.

Swap plug-ins.

If the mainframe doces not show the plug-in, swap the plug-in to the other two plug-in slots.

e Ifthe failure follows the plug-in, the plug-in needs repair.,

# [f the failure is in the same slot as before, there 15 a problem with the mainframe.

Repair the plug-in.

1 Use the trouble isolation procedures in the Service Guide for the failed plug-in.

2 Reinstall the repaired plug-in and resume troubleshooting at block H of this chart.

Repair the mainframe.

[For this type of mainframe problem, first try replacing the CPU board. If that does not correct
the problem, replace the motherboard.

Autoscale test each channel,

lising a power splilter and ¢ables, connect a 0.5 Vp-p, 10 Mz signal to both the channel input
and the trigger input, then press the Autoscale key.

Swap the plug-ins.

If' the autoscale for a plug-in is not successful, swap it with a plug-in that does autoscale and
retry autoscale of both plug-ins.

Repair the mainframe.

Inn this case the mainframce [ailure is most likely in the Time base and Acquisition assembly.
The system is operational. Performance test the mainframe and each plug-in
according 1o the procedures in chapter 3 of the Service Guides.
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Troubleshaaoting
Primary Trouble Isolation
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Troubleshaooting
No-Display Trouble Isolation

No-Display Trouble Isolation

These trouble isolation details help isolate a problem Lo the assembly lovel when there is no
display on the color module screen.

Check brightness and set defaults.
1 Check that the front panel brightness control (top adjustment) is set fully clockwisc.

2 Sct up the insttument defaults. Press the Setup key, then press the bottom (Default
setup) softkey.

Check mains power.

e Verify that Lthe instrument power cable is connected.

e Verilv that the line select switch on the rear pancl is set to the proper line voltage, 115V or
230V,

e Chcck that the rear panel circuit breaker and the front pancl Power swilch are both ON.

Check that both the rear fan and that the front fan are operating.

e The rear fan is located in the compartment. directly behind the color CRT madule.

e The front fan is located above the piug-in slots, behind the disk drive. To view the front
fan, remove plug-ins from slots 3 and 4 and look into the area above the plug-in slots.

The power supply Remote Shut Down (RSD) circuit will shut the supply dowr il either [an s
not connected or a fan does not start rotating immediately when power is turned on. One
symptom of an inoperative fan is a particular sequence of LED indicalions on power-up,

1 Use the figure helow 1o establish the location of the power supply LEDs. They can be
viewed through the ventilaton holes in the side of the instrument.

iy

.
o ¥

Power Supply LED Location
2 Cycle the power while warching the LEDs.
a The seven green LED=s and 120 V yellow LED light for 1 to 5 seconds, then go off.
b Then LEDI (red) and LED2 (yellow) come on.
3 Cycle the power while watching the fans.
If the LED sequence happens as noted in step 2, eyele the power while watching each

fan in turn. A good fan should start to run as the power comes up, then stop when
remote shutdown occurs, A faulty fan probably will not run ar all,

[P 547504 5-11



Traubleshooting
No-Display Trouble Isolation

Check supply LEDs.

Verify that the correct supply LED indicators are lit. Use the {igure on the previous page. An
unlit LED indicates that the respective power supply vollage 1s missing.

o The red ACIN LED is on.

e All seven green LEDs are on,

e The vellow LED for +120 Vde is on,

Both LIZD1 and LEDZ are normally off. When on, they indicate a supply failure or shutdown,

Failure LED Indications

LED1 on, LED2 off The power supply is in either Over-Load-Protection or in Over-Temperature- Protection
condition. In this case, verify the ventholes are clear and allow the instrument to cool if
necessary. If the instrumentis cool and the condition persists, suspecta short circuit on
one of the supplies.

LED1 on, LED2 on The power supply is in the Over-Voltage-Protection or the Remate-Shut-Oown mode. A
disconnected or nen-working fan will cause the power supply to go into
Remote-Shut-Down mode. See step C above, The Over-Voitage-Protection condition
indicates the power supply Is not groperly loaded or is not maintaining regulation and
needs to be replaced .

Cycle the power to check for display flash.

When there is no display, try eyeling the powoer off, then on, If the sereen flashes, the

+120 Vdc supply voltage 1s reaching the color CRT module,

Replace failed fan.
Replace a fan that will not artempt to run.
Check the power supply voltages.

1 Five of the seven supply voltages can be checked on any of the bus connceetors in the
plug-in compartment.

D Pin # Voitage Approx. Resistance
5 Lvarvesw o
& & . |E STV (-17V 10 18 V) | w00
v oD a7y 1 H15V(145V 1016 V) 00
ST e savEive v 502
20 SBIVI-6TVI0-77V) 50

Voltages Accessible on Plug-in Connectors

2 Set the Power switch to Standby and measurc the supply line resistance (with respect
10 ground) at the pins shown in the above figure. If the supply voltages arc down, it
can be caused by a short on an assembly.

3 Check the +5.1 V supply.

a Remove the rear panel and find the display assembly. It is the second asserbly
below the power supply.

a-12 HP 547504
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Troubleshoating
No-Display Trouble Isolation

b Apply power and measure the +5.1 V supply voltage at the decoupling capacitor
visible just to left of the center of the board.

+5-V Supply Measurement Point

¢ Set the Power switch to Standby, allow the supplies to discharge, then measurc the

resistance of the supply line. It should be about 20 2.

Replace the supply.
Apparently Lthe supply works but an LED is not lit. Replace the supply Lo correct the problem,
Restore the supplies.
Either the power supply is faulty or an assernbly is overloading the supply. Use the Tower
Supply Distribution” scetion and other isolation techniques Lo isolate Lthe excessive load on Lthe
supply.

Check for 120 Vdc at the module.

If the sereen does nou flash when the power is cycled, extend the color CRT mndule and check
for 120 Vdc at the module. (See "To remove and replace the eolor CRT maodule” in chapter 6.)
There is an intermediate cable between the moedule shicld and the module circuitry. You will
have to remove the shield to check further.

While the module shield is off, check the ribbon cable conneetion.
Replace the module,

If the +120 Vde is reaching the color CRT module but it does not flash when the power is
cveled, replace it with a different one. (Sce "To remove and replace the color CRT module” in
chapter 6).

Replace cables.

The most likely cause of the lack of power is a bad cable. Iowcever, the 120 V comes through
the motherboard. Check for 120V at the motherbeard connector. If 120 Vis not on the
motherboeard connector, there is a problem on the motherboard or with the power supplv
connection to the motherboard.,
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No-Display Trouble Isolation
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Troubleshooting
No-Display Trouble Isotation

M Re-boot the system.
There are three ways Lo forec the system to load firmware when you cannot sce the display.

e [71he disk drive light comes on when power is applied, the instrument knows the firmware
is corrupted. To load the operating systemn, insert the system disk and cycle the power.

e i the disk drive light does not come on, the firmware may be corrupt but the instrument is
not aware of thal and will not try 1o lead new firmware, Usc the following procedurc,

4 Sct the rear pancl system ROM switch down, as shown in the figure below.

Memary “roiesd Fsrallal Printas Part
I .
- . e R . { s
g g e i Y iy 2
AR S =3 erd I S (\_‘ \paoauo I T
b - o ) WA ) ¢ oo f U
A g = et e
Mormsl ~ O
o rOrml | g g W A CAUTION:
roadioche | | & Agtsr ta the Servioe Qulda

for compiate Inelrectians.

IF'I'M: cal prolactod

IH:!I usad

.I-_L_F:'v;" bool .':.;-dh‘ Riogramming

Fpross syslem A
arEgTEmming v powar-ap

Jetione

ROM Programming at Powerup

b Install a system disk and apply power,
The operating system loading operation takes a few minutes. When finished, the
disk drive light will go out.
¢ Cycle the power. The display should come up on the screen.
® [[ the system is operating butl has no display, you can load the firmware using Lhe {ront
panel even if you cannot see the display.
a Insert the systemn disk.
b Press the Utlity key, press the second softkey from the top, then press the third
softkey from the bottom.
e [f lhe instrument loses ils operating systerm when power is turnied off, the battery on the
CPU may be low.
N Reseat assemblies and cables,
A no-display condition can be caused by disconnected or iruproperly scated connectors. Try
Lthe foliowing:
e Check the ribbon cable connection between the display board and the color CRT nuodule.
® Chcek the ribbon cable between the CPU board and the display board.

e Rescat the CPU board and Display boards.

117 547504

o
]
on



Horizontal Sync
2.00 Vidiv

Vertical Sync
2.00 V/div

Viceo Waveform
200 mV/div

Vertical Sync
500 mV/div

Traubleshooting
No-Display Trouble [solation

Check the video signals.

The video signals are conducted from the display board to the color CRT module via a wide

ribhon cable. To remove parts and assemblies, refer to proc

edurcs in chapter 6.

1 Remove the ribbon cable from the rear of the display board. The display board is the

sccond assembly below the power supply.

2 Use the following figure to locate the video signals on the PC board conncctor,

| Pin '
: ] ; “n" E———— |
3/ 1 73 ;3 T3
] = .
y Ry AN P N R N N G S W N BN |
| s e R e e | lan
P PN s PR AN AW A vA" rd
S 3
37

| Vertical sync, =80 Hz

| RedVideo

Signal

Honzontal sync, =25 kHz

Green Video
Blue Video

Video Sigrnal Locations

3 Use another instrument Lo check for video signals similar to the following figure.

T T L T T T T T T

ha

RN PP i PP R

Time base:
50.0 ps/div

Trigger:
Synchronized on
negative edge of
vertical sync.

B EPRRPEPLT I GRPIE | PERPTR

Time base;
2.00 ms/div

Trigger:
Synchronized on
negative edge of
vertical sync.

1 . 1 | . . I

Video Signals
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Troubleshaating
No-Display Trouble Isolation

Run self-tests over HP-1B.
If all the power supplies arce running and there is no display, the problerm may be caused by
the CIU board or Display boards. Run the internal sclf-lests via the HP-IB to verify the CPlY
board and Display boards arc running, The procedure gives an example program.
1 Connect an IP series 200/300 controller.
2 Sct the ITP-1B address on the instrument.
For the following program to run, the instrument address must be set to 7. Since the
display is blank, you will have to do it without seeing the softkey names on the screen.
a Press the Utility key.
b Press the HP-IB setup. .. softkey, (the top softkey).
¢ Setthe addreas softkey to 7, set the Mode softkey to controller, then press the
Enter softkey,

3 Run this program for a CPU sclf-test. The test takes about 3 minutes; a mueh longer
test indicates the test is failing.

1l ‘This program tung HP 54750 seli-teéste over the H32-73

24 tand prints cthe pass/fail result.

30 !

40

50 iClears HP-IE ol ce
&0

70 TEST :CRU? LL" E 750 Lo run «
BO ]

CI R

100 EMTER 707:Tests [ 5 of

D .

20 PRINT Tests

EX]

ySELF TEET: CPU PASSED

4 To run a Display self-test, change the program.
a Change line 70 so that it will run the display test. Change "cru?” to"nrses”,
70  OUTPUT F07;"SELF TEST:DISP? ALL® {Commands HE 54750 to rur o

&0 !self-tast.

b When the test is finished the instrument will retun to the controller:
:3ELF TEST: DISPLAY PASSELD
5 Replace the failed assembly.

If the display does not show after block O, replace the assembly not replaced in
block O,

Check color CRT module cabling.

If video signals arc present at the display PC board conneetor but there is no display, check
the cabling Lo the module. To remove parts and assemblies, refer 1o precedures in chapier 6,

1 Remove the module from the instrument.

2 Remove the shields from the module.

3 Check the ribbon cable connection.,

4 Conncet the module cabies and apply power.

B If there is still no display, check for the video signals at the module end of the ribbon
cable, Usce the figures on the previous page,

6 If there arc no video signals, replace the cable. If there are, replace the module.

Replace the color CRT module.
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No-Display Trouble Isolation
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Troubleshooting
Keyboard Trouble Isolation

Keyboard Trouble Isolation

Use this section to isolale keyboard problems. Such problems can usually be isolated into two
groups, those thal indicate complele keyboard failure and those that indicate random key
failures. I[Towever, clectrically the keys on the front panel are in a six by eight array, so
multiple key failurcs may have a pattern that is masked by the layout of the keyboard.

Refer to the instrument block diagram in chapler 8 and to the exploded views in chapter 7 for
cable interconnect information. Notice that the front-panel kevboard is connecled by cable to
the disk control hoard. The disk control board plugs into the mother board. The problem can
be a disconnected cable or connector in the keyhoard signal path.

CAUTION

Always remove power before removing and replacing assemblies. Fatlure to remove power
may result in damage to the instrument.

A Tummn off the power and remove the power cord.
B Remove the front panel.
Refer to the disassembly procedurc in chapter 6.

C Reseat the keyboard cable in the front-pane] board connector and retry instrument
opcration,

To remove this connector, push in the metal clips on both ends of the connectlor and pull the
connaeclor oul.

D Reseal the disk drive assembly.
1 Remove power.
2 Remove the disk drive and disk control board as a unit and reseat all connectors,

To remove this assembly, remove the one screw that holds the disk drive assembly at the front
of the plug-in enclosure.,

3 Reinstall the disk drive assembly and retry instrument operation.
E Check the keyboard input signals.

Refer Lo the figure below and the table on the next page. The keyboard inpul signals consist
of eight strobe lines, SL{0] through SL[7]. Each line should show a negative TTL pulse [ ms
wide at about 126 Hz (7.9 ms period}.

1 Check the strobe signals on the keyboard connector. If the signals are good, go to

block G.
s ™
£
S 5 '
7 2 ey 2 \
s Lt L2 N
// @ /
7 ' \
/' Sl A ® G A
2 o ;
/ - G O O sLig] 4
/ < \:J SLIZ]
1 \./ ‘. .Y
. ¥ RLIL h%
/ A . - . 311 7] y ? 1
\ - {
\ - . '
\‘ s ~
Keyboard cabl \ 2 .
eyboard cable P -
connectar \ A r Keyboard 6o oo
. i, connector

Keyhoard Signal Test Locations
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Troubteshooting

Keyboard Trouble Isolation

2 Check the strobe signals at the motherboard connector where the disk control board

plugs in,

a Remove the disk drive assembly.

Remove the one screw that holds the disk drive

assernbly at the front of the plug-in cnelosure.
b Apply power and check the signals.

When power is applicd the signals should be 13

present, [However, the display will not come up

because the front panel is disconnected.

® If the signals are correct, the CPU and
motherboard arc functioning and the problem
1s between the motherboard and the front-panel board connector. Check [or
continuity through the disk control assembly and keyvboard cabloe.

0\ OC

1o} 26
Motherboard connector

e If 1ho signals are nol correct, the problem is with the CPU or motherboard.

F Check the CPU and motherboard.
Try the following, in this order. Use the disassembly procedures in chapter 6.

1 Remove and reseat the CPU board.

2 Replace the CPU board.
3 Replace the motherboard.

Keyboard Signal Lines

Return
Lines |
{out) SU7
. Time
RU0l base
RL[1] Help
Clear
| RL(2] display
Softkey 0
RL3] (1o}
RU4] - °
RL[5]

" sus]

B .gg_er-

Urility
Run
Shift

{bluej

pico

' sus)

' Acquisition

Acquisition 1
1

Sotkey 6
{bottom)

slop.
Sinple

0

Cir

nano

Strobe Lines {input)

SL[4] SU3]
ElSBhV | Markar
Softkey 5 Sottkey 4
Disk | Wave-

| farm
1 4
Eex +
micro miil

sU2]

| Define

meas

Softkey 3

Setup

|7

i3

Enter

sut]
["Math

| Saftkey 2

Pnnt

SL{o]

' Eﬁphc ation
- catian
Softkey 1
Auto-
scale
9
9

2
I =

G Check the keyboard output signals.
1 Usc the figure on the previous page and the table above.

2 While momnitoring cach output line in turn, (RL[0]-RL[5]) press a key on that line.

You should get the same signal as the input lines, a negative TTL pulse | ms wide at

about 126 [z,

H Check the return line signal path (RL{O]-RL[5]).
1 Use the figure on the previous page, the table above, and the table on the next page.

2 Usc an ochmmeter to check condnuity between the keyboard and the disk control
connector that plugs into the motherboard.
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Troubleshooting
Keyboard Trouble Isolation

Keyhoard Signal Locations

Keyboard Disk Control Keyboard | Disk Control
| Connector Signal Connector Connector Signal Connector
| Pin Pin Pin Pin
[T | TriglED T 8 R | PSR LR 118 | [ By |
| 2 Armed LED 9 | 17 { §U0) 30

3 A Trig LED 10 18 | RUS| 31

4 SW LEDO (Shift) 1 19 RL3) 32

5 -- 12 20 RL[3] 33

§ - [ 13 21 RL2) 8

7 RPG A [ 14 | 22 RL[1| Iy

8 RPG B f1s bi RLID) 43

g Grd 16 | 24 VCC +5.! 44

10 sU7 17 25 REMOTE ON/OFF 45

" SL8) 24 | 26 GND 21

12 Sysl 25 27 2V 47

13 SLU4} 26 28 +12RTN 48

14 SL3) n 29 Background 49

15 SU32) 8 30 Brightress 50

Replace the keyboard cable or disk control, whichever is faulty.

Run the Front Panel test.

1 Press the Utility key, then press the Self test softkey,

2 Toggle the Board softkey until Front Panel is selected.

3 Press the Enter softkey, then press the start softkey.
This brings up a diagratm of the mainframe's front panel. The individual keys will
highlight as they are pressed.

4 Press all the keys to determine if keys or groups of keys are not functioning.

Reassemnble the instrument and run the keyboard test again.

Determine the key failure pattern.

Use the provious 1able to determine whether there is a pattern to the key failures.

e If fuilures arc grouped on a specific strobe line (SL{0]-5L[7]) or return line (RLIO]-RL[5]),
the failure is likely Lo be off the keyboard. Go to block C.

e If failures are unrelated to a specific strobe or return line, Lhe failure is probably on the
keyboard. Note which keys have failed and go to block M.

Test the keyboard.

On the back sidc of the keyboard (lhe side opposite the keys) at cach key posilion s a pair of

PPC pads. Each pair of pads is in a small open area of the ground pattern. These PC pads, one

square and one round, arc connected Lo the key contacts on Lthe opposite side.

e Al the failed kev, use a short wire or paper ¢lip to carefully short the square and round PC
pads.

Repair or replace the keypad.

Check for contamination on the PC traces or keypads. The keypads are very simple.
Contamination may prevent contact betaween the black contact on the pad and the board.

Repair or replace the keyboard.

The failure may be a broken trace.
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Troubleshooting
Missing Board Checks

CAUTION

Missing Board Checks

The mainframe has the following system configurations.

Frame
Nodel . BI4A0A
Ser1al Nusher o TASEADOLO]
Calipration Hemory @ Unprotected
Powrr 0On rr\-_": $ _:-J:I _"?"j
Firimware Revigion ; 2.0147% Hed Har 27 15:499:58 1999
Boot Revision il
Application ©ononRe
3ot Board Fower Statistics
B P Totsad Pan Time @ 903.51hrs
5 Display Length Last Poff @ 12, 23hrts
9 Time Since Pon ! 4,8Bhrs
3 Power Cyctes ; 259
2 ACqui shEran

! 1

Plug-ins
ot Hade] ierial Analog BN Calibration flemary
i ST4EIH 12349R00101 20 EHz Protecteg
:
] ampty
g “mpty

System Configuration

System config
Ti

12:23:22

Date
17 HAY 1994

Do not remove or replace PC asscmblies when the instrument is powered. Deing so may
cause circuit failures. However, plug-ins can be removed and installed with power applied.

Ise the procedures in chapter 6 for removing and replacing assemblies.

Press Lhe Ulility key, then press the System Config. .. softkey. You should have the
display shown above.

If the instrurnent appears to be missing a board in one or more slots, turn off the
power and reseat the board/assembly that is not showing.

Reapply power and check the configuration (step 1).

It' there is still 2 missing board repeat the procedure, making the next one of the
following changes at step 2 each Lime.

e [leseal the microprocessor assembly.

e Replace the board/assembly that 1s not showing,

e [ieplace the microproecssor assembly.

e lleplace the motherboard assembly.
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Interpreting Internal Self-tests

The internal scli-lests exercise Lthe internal circuitry on the respeclive mainframe assemblies.
Some of the tests require that some associaled circuitry on interfacing boards is working also.
These tests only do limited checks on the 1ime base and acquisition board, and they do not
test the plug-ins. The time base and acquisition asserbly in the mainframe and the plug-ing
arc checked by atlempting the plug-in calibration in different mainframe slots.

Time base and acquisition

The timie basc circuilry controls the sampling times and sequences for the various sweep
speeds. Tho acquisition circuitry captures the peak levels on the bipolar pulse coming from
Lhe plug-ins. The self-lest checks the sequence memory in the time base circuitry and the
look through memory in the acquisition circuitry. If cither of these tests fail, replace the
board. The rest of the cireuitry is verified by swapping the plug-in between slots and
calibraling the plug-in in the different slots

If the sclf tests continue o fall, reseal the assemblies in the motherboard connectors and retry
the tests. If the tests still fail, replace the time base and acquisilion assembly.

1I* 54750A -2
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Troubleshooting
Interpreting Internal Self-tests

CPU

Il the CPPU self 1ests pass and the Display sell tesis pass, the CPU is tested Lo the 95% level.
The only circuilry not tested with these Lests are the interface/port drivers. These self Losts
can also be run by HP-IB if the color CRT module is not functioning. Sec *Run sclf tests by

HP-IB" in the "No-Iisplay Trouble Isolation” section,

iIf the self tests fail:

Remove the CPU and display board as a unit.

Reseat the ribbon cable berween the two assemblies,

Reinstall the assernblies in the mainframe.

Retry the self-test,

If the self tests continue Lo fail, replace the CPU assermbly.

Display

The Display selfl tests check the display board circuitry to a 0% confidence level. If any of
the tests fail, try rescating the display and CIPU assemblies as given in "CPU" above, and rerun
the tests. Tf the Lest continues to fail, replace the display assembly.

Floppy Disk

The Floppy Disk scif Lest checks that the disk drive can be aceessed by the CPUL The self tost
verifies operation of the disk drive to a 90% confidence level, To check the disk drive to 100%
confidence lovel, run the self test and format a disk. To formalt a disk:

P'regs the Disk key.,

2 Set the operation softkey to select Format, then press the Enter softkey.

Press the Execute softkey.

Front Panel

The Front Pancl self test checks operation of the front panel keys and the RPG (knob). If
there is a problem, eheck which keys are operaling and refer to ‘Keyboard Trouble [selation”
for further procedures,

Though the front panct test is part of the list of the other self Lests, iU does not run when
test all boards isrun. Torun the front panel test;

Press the Utility key, pross the self tests. .. softkey, sel the Board softkey Lo £ront
panel.

Press the Enter softkey, then press the start softkey.
Press each key and turn the knob.

If they unction, cach key will highlight when it is pressed and the knob symbol on the display
will rotatc.

When you see that everything works, press Stop/Single key until the test exits.
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Power Supply Distribution

Power Supply Distribution

You can usc the following informalion if the power supplies are being loaded cxcessively and
vou need Lo know which supplics are used on cach assembly.

Genceral Supply Distribution

The power supplies to the assemblies shown in the table below are distributed through the
motherboard; shading indicates use. Two other supplies are noted in following paragraphs.

Power Supply Distribution

Assembly

Supplies’

{ } Motherboard connector -17 6.7 { DGND | AGND | +51 P +6.7  1 +15 +17
{J1} Time base Acquisition | | | E.
{J4] Display | | | ‘
S/ CPU ‘ [ - -
(J9] Disk Contral i ] |
{J10-J13) Plug-ins | | . |
Disk Drive® ‘ | | {
Front Panel®? | 1

All supplies listed in the tabte come fram the Power Supply assembly (see nate 2).
? The supply for this assembly canes thraugh the Disk Cantro! assembly.

T A +12-vde supply, used exclusively for the Background and Brightness cantrals, comes fram the color CAT module thraugh the
matherboard and goes tothe Front Panel assembly.

Fan Supply

The rear fan is connecled direetly to the powoer supply assembly, The front fan is connected
to the same supply but through the motherboard. The power supply detects fan rotation so if
a fan s not connected, 1the power supply will not be allowed 1o come up and the instrument
will not lunction. The fans are connected o a +24 V supply, which can vary belween +11 V
and +27.5 V depending on the temperature within the instrument.

Color CRT Module Supply

The Color CRT Module 1s powered by a separate supply {rom the power supply assembly.
This +120 Vde supply is not distribuled 1o any other asscinblies. The +120 V supply is
distributed threugh the motherboard.

Power Standby Switch

The front pancl power swilch operates as a remole control for the regulators in Lthe power
supply. To shut the supplics Off, the switch grounds a control line from the supply,

With the rear panel swilch set to on and the front-panel switch set to Standby, mains power 1s
stll applied to the power supply. The AC IN LIsD (red) should be lit, Power supply status
L.EDs are visible near the top-middle of the nght side of the instrument. Sce the figure on
page 5-11.
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Troubleshooting
Power Supply Distribution
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Utility Menu

The utility menu provides six additional softkey menus: HP-1B setup, System
configuration, Calibrate, Self tests, Firinware support, and Service.

HP-IB Setup

You may have several instruments connected by a cormmon bus Lo a computer or cantroller.
Fach instrument on the bus has a separate identifying address, so that the computer or
controller can communicate with only one instrument at a time. The HP-1B sctup menu lets
vou select an address from 0 to 31, The address number you select is the address that a
campuler or controller uses to cormunicate with the instrurment. The default [P-1B address

for instruments is 7.

System Configuration

The system configuration menu gives you information about the mainframe and plug-ins. It
allows you to scl the date and time on the instrument. clock. It also allows you Lo update the
svstern firmware and to declassify the memory in the mainframe.

System Configuration
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Troubleshooting
System Configuration

System Configuration

Frame

Model Number Shows the model number of the mainframe.

Serial Number Shows the serial number of the mainframe.

Calibration Memory Shows the position of the Frame cal switch on the rear panel, This switch is for the

memory in the mainframe that cantains the calibration factors . This switch is
normally set to the protected position,

Power On Test Shows if the pawer-on self tests passed or failed. These power-an tests venify that
the three boards are in the mainframe. A ‘Failed message indicates that at least one
board is loose or defective. The power-up routing is kept simple to enabie the
instrument to power up quickly. You can execute a more complete set of self tests
from the self test menu.

Software Revision Shows the revision number of the installed system firmware,
Boot Revision Shows the boot ROM version in the mainframe. The boot ROM uncompresses files
and loads new system firmware from the disk drive.
Slot and Board Shows the rear slot number and the board {assembly) in each slot.
Power Statistics *
Total Pon time The total ime that the instrument has run since itwas manufactured.
Length Last Poff The total ime that the instrument was off the last ime it was unpowered {On Standby
or no mains power).
Time Since Pon The total time that the instrument has run since the last time it was turned on.
_ Power Cycles ~ The number of times that the instrument has been turned on since manufacture.
Plug-ins
Slot Shows the slot that the plug-in is installed in.
Model Shows the model number of the plug-in, If there is no plug-inin a slot itreads empty.
Serial number Shows the serial number stored in the plug-in's nonvolatile memory.
Analog BW Shows the maximum analog bandwidth of the plug-in and mainframe combination.
Calibration Memory Shows the position of the memary protect switch in the plug-in. -

* Power statistics are stored in battery-backed RAM on the CPU assembly. Loss of battery power or replacement
of the CPU will cause loss of the statistics.

Time and Date

The instrument has 2 24-hour clock and a calendar that it uses for all time references. I
starmps the time and date on the following:

e Waveforms when they are acquired.

e [iles stored to the disk drive.

e Waveflorms transferred over Lthe HP-1B.

¢ Wavelorms that are printed. The print lists both the acquired time and the print Lime.

¢ Calibration events.

To change the time or date, press Lhe Time or Date soflkey,change the entry ficlds with the
knob, arrow koys, or keypad (when using the keypad, press the Enter key before pressing the
Done saftkey), then pross the Done softkey.
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See Also

1

2
CAUTION

3
See Also

Troubleshaating
Calibrate

Declassify frame memory

Declassify the mainframe in situations when yvou are concerned about the security of your
work. When you declassify the memory, no one can determine whal you are working on by
browsing through saved setups, waveforms, and displays. Declassifying places zeros in the
RAM memory. This clears:

e Setup memnories

e Wavcform memorics
¢ [Pixcl memories

e [ront-panel selups
e Channel memories

e Function memories

The following memory is not affected.
e Normal mainframe calibration
e [’lug-in calibration (located in the plug-in)

® Bool and system common variables

Clock memory

The part of display RAM that holds Lhe firtnware for the graphics procoessor

The {iser's Reference for the mainframe for more information about declassifyving the
mainfrarmec.

Update system firmware

The operating system is located in the system ROM. The instrument does not need a disk in
the disk drive in order o operate. The Updale system firmware softkey loads new firmware.

To install system firmware;
Install the system disk in the disk drive.

Press the Dlility key, press the System config. .. softkey, then pressthe Update
system firmware softkey.

Check the display for any messages about the firmware or any special considerations befare
vou continue. Fatlure to heed messages may result in incorrect operation of the instrument.

Press the cont inue softkey,

To reboot. the system firmwarce when there is a problem with the mainframe, see the "No
Display Troubleshooting," specifically block L on page 5-15.

Calibrate

Calibration is covered in chapter 4.
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Traubleshooting
Self Test

See Also

Self Test

The self test menu is used for troubleshooling failures. With the self test menus you can test
all boards, test all of one board, or individual tests on a board. Since this instrument is
repaired by replacing entire boards (asscinblies), failure of any board test requires
replacement of the board.

Use of self tests is covered where applicable in the "Trouhle Isolation” section.

Interpreting Internal self tests” in "Trouble Iselation” in this chapter.

Firmware Support

If vou press the Firmware support. .. softkey, the instrument displays an information
screen and a cholee of two forms. These forms are your way of cormrmunicating directly with
the facrtory, Because bolh formns are stored in memory, you can print a vopy of cither form
whoenever you like.

To print one of the forms from the instrument:

Connect a printer to the instrument.

You can connect it to the Centronics port or the HP-IB port, depending on your printer.

Set up the print.

a Press the (blue) shift key, then press the Setup print key .

b Press cach softkey in turn and make the appropriate selections.

Press the Utility key, press the Firmware support. .. softkey, then press the Print
problem report softkey.

The instrument will automatically include the configuration information.

If a printer is not available, there are similar versions of the forms at the end of this chapter.
Make a copy of the appropriate pages.

To display the instrument configuration information, press Lhe Utility key, then press the
Syastem config... softkey.

Mail {or F'AX) the form 10 the address (or phone number) on the {irmware supporl display.

Problem repdrt

The problem report can be used if you encounter a problem while using this instrument.
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Troubleshooting
Service

Service

The $Service menu provides several service functions for the instrument. When you press the
Service softkey, the display shows the instrument configuration (the same as in the system
confliguration menu) and several new softkeys.

Plug-in . ..

When vou press the Plug-in. . . softkey, vou can program the serial nurnber of the plug-in
or initialize the plug-in memory. The plug-in data is stored in flash EEPROM in the plug-in.
Store the plug-in scrial number You need to restore the plug-in serial number if:

e [l is not shownin the configuration.

¢ You replace the plug-in PC assembly.

To store the plug-in serial number:

1 Remove the plug-in cover and set the protect switch to ENABLE.

2 Press the Uldlity key, press the Service. . . softkey, then press the Plug-in. ..
softkey to select the desired plug-in.

3 Press the Serial number softkey to display the alphanumeric list,

4 Enter the scrial number,

e With the knob, highlight cach character in turn and enter it by pressing the top softkey.

or

e [inter numbers directly with the keypad and, highlight letters with the knob and enter
them by pressing the wop softkey.

Usc the Backspace and Delete softkeys to help edit the nurnber. You cannot insert

a character.

Press the Deone softkey to return to the previous menu,

Press the Store serial number softkey to store the number in the plug-in.

If vou do not have to recalibrate the plug-in, sct the protecl switch to DISABLE and
replace the cover,

-1 @ @

Store the plug-in comments You need Lo store the plug-in comments if;

e You wish to change the comments.,

o You replace the plug-in PC assembly.

To store the plug-in comments;

1 Remove the plug-in cover and set the protect switch to ENABLE.,

2 Press the Utlity key, press the Service. . . softkey, then press the Plug-in. ..
softkey to select the desired plug-in.

3 Press the Commenta softkey to display the alphanumeric list,
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Troubleshooting
Service

4 Enter the comments.

e With the kneb, highlight cach characler in turn and enter it by pressing the top softkoy.

or

e [nter numbers directly with the keypad and, highlight letters with the knob and enter
themn by pressing the top softkey.

Use the Backspace and Delete softkeys to help edit the number. You cannot insert
a character.

Press the Done softkey to return to the previous menu,
Press the Store Comment s softkey Lo store the comments in the plug-in,

=] o o

If you do not have to recalibrate the plug-in, set the protect switeh to DISABLE and
replace the cover,

Initialize the plug-in  You need to initialize the plug-in if you replace Lthe plug-in IPC
assembly.

To initialize the plug-in.

Plug-in calibration will be lost. when you initialize the plug-in.

1 Remove the plug-in cover and set the protect switch to ENABLE.

2 DPress the Utility key, press the Service. .. softkey, press the Plug-in. .. softkey,
then press the Plug-in softkey to sclect the desired plug-in,

3 Pressthe Initialize plug-in memory softkeyv.
4 Recalibrate the plug-in,
5 Sct the protect switch to DISABLE and replace the cover.

Frame. ..
When you press the Frame . . . softkey, you can enter the mainframe serial number and
model number.

Store the mainframe serial number The mainframe serial number has the same
stalus as the calibration factors. You need to restore the mainframe serial number if:

e Youreplace the CPU assembly,
s The ballery fails.
To store the mainframe sertal number:

1 Go to the instrument rear panel and set the frame cal protect switch to the
Unprotected position.

2 DPress the Utility key, press the Service, . . softkey, then press the Frame. . .
softkey.

3 Press the Sserial number softkey to display the alphanumeric list,

4 Enter the scrial number.
e With the knob, highlight. each character in turn and enter it by pressing the Lop softkey.
or
® [nter numbers directly with the keyvpad, a and highlight letters with the knob and cnter

them by pressing the top softkey.

Usc the Backspace and De lete softkeys to edit the number. You cannot insert a
number.

5 Dress the Done softkey to return to the previous menu,
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6 Prcssthe Store serial number softkey to store the number,

7 If vou do not have to recalibrate the mainframe, sct the protect switeh to the
Protected position.

CRT setup ...

When you press the CRT setup. . . softkey you arc given several choices of special displays.
These displays are used to adjust the Color CRT Module and check color purity. Use of these
displays is covered in "Adjusting the Color CRT Module™ in chanter 4.
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Problem Report Form

Your Namg Job Title
Comparyy Name Civision
Telephone:Area/Country Code Fhone Number
Street Address FAX Number
Ciny Frov/Stcate Mail Stop
Postal/Zip Ceode Country Department
Cate
Problem Eeport Classification
Hardware/Mechanical Documentation
Scitware/Firmware Remote Frogramming

Suggested Enhancement

Problem Description

System Description [(Remcte contreller, Software, Printer, Cakles)

Your current configuration is:

Mainframe model no. Berial ne. Software revision

Plug-in 1 model no. Sarial no.

Plug-in 3 model no. Serial no.

How woula you prefer Lo be contacted?

Mail FaX Phone Your local HP sales representative

FEeturn this form to Hewlett-Packard

By Mail: By FAX
Hewlett-Packard Company (719) 530-3505
Colorado Springs Division
Software MNotificaticn Manager
F.0. Box 2187
Celeorado Springs, Colorado, B0%01-215%7 USA
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WARNING

Replacing Assemblies

Pracedures in this chapter should be used when removing and replacing assemblics
and parts in the instrument.

Safety

Lead the safety information at the back of this manual before servicing the
instrument. Before performing any procedure, review it for cautions and warnings,
Maintenanec should be performed by trained service personnel aware of the hazards
involved (for example, firc and electric shock). When maintenance can be performed
without power applied, the power cord should be removed from the instrument. Lack of
training and awarcness of the hazards could result in electrical shock.

ESD Precautions

Use proper ESD precautions when using any of the procedures in this chapter. Asa
minimun, place the instrument on a properly grounded ESD mat and wear a properly
grounded ESD wrist strap. Failure to take ESD precautions can cause immediate or
potential failures in the instrument.

Tools Required

The following tools are required for these procedures, This instrument uses SMC
cornectors that require cither a 6-mun or 1/4-inch wrench. Both cormector types may
be used in the instriznent.,

e Torx drivers: T10, T15, T20
o Nut Drivers; 5/16, 7/16
e Pozidrive screwdriver: #1

e Toryue wrench, 0.565 Nm (5 in-Ibs), 8 mm (5/16-inch) open end

Instrument Structure

The instrument is built from a welded stecl cabinet with four closed sides. All
assemblies are tnscrted from the front or the rear. At the front, behind the front
pancl, there arc scparate internal compartments for the plug-ins, color CRT module,
and the [ront fan and disk drive. At the rear, behind the rear panel, one
compartinent encloses the rear fan and another comprises the card cage which hoids
the power supply, digital control system, and acquisition system. A motherboard,
located between the plug-ins and card cage, is the main connection between the front
and rear of the instruament,

TP 5475H0A
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Replacing Assemblies
To return the instrument te HP for service

To return the instrument to HP for service

Before shipping the instrument Lo Hewletl-Packard, contacl vour nearest 11P sales office for
additional details,

Write the following information on a tag and attach it to the instrument.

o Name and address of owner

e Instrument model numbers

¢ Instrument serial numbers

® Description of the service required or failure indications
Remove all accessories from the instrument,

Accessories include all cables. Do not include accessories unless they are associated with the
fatlurc symptoms.

Protect the instrument by wrapping it in plastic or heavy paper.

Pack the instrument in foam or other shock absorbing material and place it ina
strong shipping container.

You can use the original shipping matenals or order matcrials from an HP sales office. If
neither is available, place 8to 10 em (3 to 4 inches) of shock-absorbing material around the
instrument and place it in a box that does not allow movement during shipping,

Seal the shipping container securely.
Mark the shipping container as FRAGILE.
In any correspondence, refer 1o the instrument by model number and fuil serial number.
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Replacing Assemblies
A Brief Order of Procedures

A Brief Order of Procedures

In general, the procedures that follow have been placed in the order they must be
uscd to remove a particular assembly. That is, given first are the procedures for
asscmblies that must be rernoved first. The figure below shows the general flow of
procedures (from Lop to bottom) to remove assemblics.

Do not remove or replace any circuit board assemblies in this instrument while power is
applicd. The assemblies contain compornents which may be damaged if the assembly is
removed or replaced while the instrument is powered.

CAUTION

Assembly Removal Flow Diagram
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Replacing Assemblies
To remove and replace the front panel

To remove and replace the front panel
Removing the front pancl exposes all assemblies located in the front compartments.

To Remove

Plug-ins may bave heen calibraled to specific slots. Record which plug-in is in each slot, so
vou can return the instrument to its original calivrated condition.

Remove the plug-ins.

Remove all cables from the rear panel.

Place the instrurmnent on its left side (as viewed from the front).

On the bottomn of the front panel, remove the four 8-mm flat-head screws that hold
the plug-in latches,

You may need to lemporarily remove the right-front foot to remove the right side screw.
Replace the fool after remaoving the screw.,

PPlace the instrument. in its normat operating position.

Remove the three 12-mm flat-head screws at the trim strips on each side of the front
panel.

Pull the front panel off.

If vou don’t need to disconnect the panel, vou can place it on top of the instrument.

To remove the keyboard cable, squeeze the metal tabs on the ends of the cable
connector and pull the connector out of its receptacle.

When replacing the connector, make sure the metal tabs have latched in the keyboard
CONNCELor,

To Replace
To reassemble, reverse the above procedure. However, make note of the following:

e Make sure the metal tabs of the keyboard cable connector have latched in the keyboard
conneclor.

e The plug-in guides must be inserted into holes in the back of the front panel. It may be
helpfu to set the instrument on its back feet while aligning the {ront panel.

e ‘While tightening the plug-in latches, hold them straight so the plug-in latching screws swill
align properly.
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Replacing Assemblies
To remove and replace the keyboard

To remove and replace the keyboard

The keyboard is fastened by only two screws and the RPG shafl. However, it is held against
the rubber keypads by many small tabs. Two locating pins position the PC board in the front
pancl. To remove the PC board, it rmust be lifted over Lthe locating pins and then moved from
under the tabs,

Several koey reference points used during removal are marked on the PC board.
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to Install

Keyhoard Feature Locations

To Remove

Remove the front panel from the instrument.

Remove the knob by pulling on it firmly.

Use a 7/16 nut driver to remove the nut from the RPG bushing, then remove the

curved lockwasher,

Remove the two self-tapping screws that hold the PC board at the corner near the

switch.

Remove the PC board.

[F'or this step use the finger recess at the top of the IPC board. It may be helpful 1o turn the

front puncl asscmbly so a short side 1s toward you.

a [ut vour thumb in the finger recess and your first finger at the top of the pancl.

b While squeczing the thumb and finger to slide the PC board toward the top of the
pancl, usc the other hand to lift the PC board over the two locating pins. You can
alternately push on the power switch and RPG from the front of the panel.

6-6
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CAUTION

Replacing Assemblies
To remove and replace the RPG

¢ Lift the PC board off the holding tabs,
Be careful not to contaminate the key side of the PC board or the keypads. Dust and
fingerprints on these parts may causc intermittent key operation.

Remove the keypads if necessary.

To Replace

Make sure the keypads are clean and in their correct locations. They are positioned
by holes in the pad and pins in the front panel.

If they look contaminated, elean them wath isopropyl alcohol and a lint-free cloth.

Make sure the RPG is correctly installed on the keyboard.

Make sure the key side of the keyboard is clean.

If the key side of the keyboard is dirty, elean it with isupropyl alcohol and a lint-free cloth.
Check the green LEDs. They should be straight and perpendicular to the PC board.
Install the PC board.

For these steps use the finger recess at the hottom of the keyvboard.

a Place the kevboard over the holding tabs.

b Put your thumb in the finger recess and your first finger at the bottom of the panel.

¢ To make the PC board slide under the holding tabs, press it gently with your frec hand
at the points marked "Press to Install,” Press first at the power switch, then near the
RPG. Simultancously, squecze your thumb and finger to slide the PC board toward the
bottom of the panel.

d If the PC board will not slide, make sure it has dropped over all of the holding tabs,
e Make sure the PC board has dropped over the locating pins.

f Install the self-tapping screws in the corner of the PC board,

Place the lockwasher over the RPG bushing.

Place it on the bushing with the cupped (concave) side toward the panel.

Install the RPG nut and tighten.

Install the knob,

To remove and replace the RPG

The RIPG (roLary pulse generator) is driven by the front-panel knob.
Remove the front panel from the instrument.
Remove the keyboard from the front panel.

Remove the spacer nut from the RPG bushing. It should be only finger tight so the
RFPG bushing can align with the hole in the panel.

4 Disconnect the cable and remove the RPG.

To install the RPG, reverse the procedure.
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Replacing Assemblies
To remove and replace the frontfan

3

5
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To remove and replace the front fan

The front fan is mounted on a brackel above the plug-ins. The fan power cable plugs into the
motherboard at the rear of the fan compartment.

To Remove

Remove the front panel, but do not disconnect the keyboard cable. Lay the front
panel on top of the instrument,

Remove the top plug-in guide.

Press up on the large locking tab at the rear of the plug-in guide and pull the guide out.
Use a T15 driver to remove the screw at the front of the fan bracket.

Push the fan bracket down at the front and slide the assembly down and cut.
Disconnect the fan cable.

Squeeze the locking tab on the top of the connector and pull the connector out.

To remove the fan from the bracket, remove the four 8-mm screws.

To Replacc

Place the fan on the raised side of the bracket so that the airflow is down and the
cable is on the left rear corner as shown in the figure below.

Holding Tab

R e A

\ o \\ N
(. ™ V4
= ".',-.\_\- | _,.:f'-."
N e el "

Front Fan Alignment

Install the four 8-mm screws,

Place the fan assembly into the plug-in compartment and connect the cable,

With the assembly sloping up at the back, slide it up and in so the holding tab (see
figure) is above the ledge at the back of the compartment.

Raise the front end of the assembly into place.

Install the T15 pan-head serew at the front of the bracket.

Install the plug-in guide.

Install the front panel.
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Replacing Assemblies
To remove and replace the disk drive assembly

To remove and replace the disk drive assembly

The disk drive assembly includes the disk drive, disk drive comrol board, and the mounting
brackel. It plugs into a connactor at the rear of the fan compartment. The keyboard cable
plugs into the disk drive contrel board.

To Remove

Remove the froni panel, but do not disconnect the keyboard cable. Lay the front
panel on top of the instrument.

Remove one screw that fastens the front strut of the disk drive bracket to the
cabinet.

With a slight side-10-side motion, pull on the disk drive bracket strut and pull the
assembly out,

Disconnect the keyboard cable at the disk drive control board.

To Replace

Connect the keyboard cable,

You must squeeze the metal locking tabs on the side of the connector while inserting it.
Slide the assembly most of the way into the cabinet.

Lift the back of the assembly to locate the connector into the motherboard
connector.

Push on the strut or sides of the disk drive assembly to seat the connector.
Install the screw at the strut,
Install the front panel.

To remove and replace the disk drive

The disk drive 1s held by four scrows.
Remove the disk drive assembly.
Remove four screws on the bottom of the disk drive assembly.

Separate the disk drive from the bracket slightly, and disconnect the cable from the
disk drve.

The cable is soldered Lo the disk drive control board.

To install the disk drive, reverse the procedure.
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Replacing Assembhes
To remove and replace the disk drive control

2

x.

To remove and replace the disk drive control

The disk drive control is secured to the disk drive assembly by two tabs at the end near the

disk drive and twa scress at the conneelor.

Remove the disk drive assembly from the cabinet and the disk drive from the

assembiy.

Remove the two flathead pozidrive screws at the sides of the large connector.
Remove the PC board by moving it as shown by the four steps in the figure below.
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Disk Drive Control Removal

To install the board, reverse the procedure.
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Replacing Assemblies
To remove and replace the rear panel

To remove and replace the rear panel

Removing the rear pancl provides aceess to the digital and acquisition systems and rear fan.
Remove the power cord and other cables.

Remove the four rear feet. Each has a screw and flat washer.

Remove the two screws that hold the cover over the fuse.

Remove the two large screws just above and on either side of the parallel printer
port.

Do not confuse these screws with the hex standoffs used to sceure a printer cable.
Remove the two screws on either side of the trigger output connector.,

To remove the cover, use a flat tool to gently pry at the corners,

To install the cover, reverse the procedure.

CAUTION

A\

WARNING

To remove and replace the power supply

If you will be installing a new supply you must check that the fuse on the new supply is
appropriate for the line voltage that you will be using. The wrong fuse may not protect the
instrument properly. The fuse requirement is different for 100 V, 115 V, and 230 V operation.
Refer to the Replaceable Parts list for the correct fuse rating and part numbers.

To Remove

Remove the rear panel.
Disconnect the rear fan cable from the connector at the side of the power supply.

Jonsult the Hlustration on the inside of the rear pancl,

Remove the two screws at the lower corners of the supply.

SHOCK [TAZARD!

Do not touch the PC board or components until you arce surce there is no danger. The charge
on the capacitors can be lethal, even after power has been removed. Contact with charged
capacitors can result in serious shock or death,

Slide the supply out of the frame.

tirip the supply at the recesses on each side of the rear pancl of tho supply.

To Replace
To reinstall the supply, reverse the above procedure,

Slide the supply in gently to make the connection with the motherbeard without bending
connecLor pins.

If you have installed a new supply, make the following checks.
Check that the line voltage sclection is set properly.

To change the selection, remove the line vollage switeh cover, turn it 180 degrees and
reinstall it. The switch will change when the cover is reinstalled.

Check that the correct fuse is installed.

The fuse requirement is dependent on the line voltage being used: 100V, 115 V, or 230 V.
Refer 1o the Replaceable Parts list for the correct fuse rating and part numbers.

HI* H4750A f-11



Replacing Assemblies
To remove and replace the CPU and display assemblies

To remove and replace the CPU and display assemblies

The CPU and display asscinblics arc in the rear card cage, Lthe second and third assemblics
from the top. The display assembly 1s just below the CPU,

The G171 and display asscinblies are connected by a short cable near the rear of the
assemblics. Both assemblies must be partially removed before they can be separatec,

CAUTION Use proper ESD safety precautions, Failure Lo use proper ESD precautions can result in
damage to the instrument.

To Remove
1 Remove the rear panel.
Disconnect the display cable (large ribbon cable) at the display assembly.

[Push to the side the elamps on cither side of Lthe cable cornector and the cornector will slide
ont of the socket,

b

To get it out of the way, lemporarily tuck the cable into the area beside the fan.

3 Remove four screws, two at either side of the CPU and display assemblies.

4 One at a time, and with a slight side-to-side motion, slide each assembly out until
they just release at the front connector.

A Slhide the assemblies out together about 7 cm (3 inches).

6 Disconnect the ribbon cable at the center rear of the CPU.

Push to the side the clamps on either side of the cable cornector and the conneclor will shde
out of the socket.

7 Push the cable through the opening in the CPU assembly and remove the desired
assembly.

To Replace
1 To reinstall the assemblies, reverse the procedure.

Slide the assemblics in gently to make the connection with the motherboard without bending
conneelor pins.

2 If you have installed a new CPU or have had a battery problem, load the correct
model operating system software, and recalibrate the mainframe. The calibration
tactors are stored on the CPU assembly.

3 Install the correct firmware for the model number and option.
4 Install the correct serial number and model number.

To remove and replace the time base and acquisition assembly

The time base and acquisition assembly is in the rear card cage, Lthe bollom assembly.

Use proper ESD safety precautions, Failure 10 use proper ESD precautions can result in
CAUTION i
damage to the instrument.

A iTin Usc the correct wrench on SMC connectors, This instrument uses SMC connectors that
CAUTION . . . T . . .

require cither a G-run (15/64-inch) or 1/4-inch wrench, Using a wrench that is too large may
damage the connector.
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Replacing Assemblies
To remove and replace the time base and acquisition assembly

To Remove

Remove the plug-ins.

Remove the rear panel.

Remove the hole plug from the bottom of the mainframe cabinet.

Disconnect the display cable (large ribbon cable) at the display assembly.

Pushi Lo the side the clamps on either side of the cable connector and it will slide out of the
sockel. To gel the cable out of the way, termporanly tuck it into the area beside the fan.
Disconnect the CAL cable.

Use a 6-mm (15/64-inch) or 1/4-inch (as required) open-end wrench Lo disconncel the SMC
conneclor and long-nose plicrs to disconnect the wire conneclors,

Disconnect the auxiliary load cable connector from the rear of the time base and
acquisition assembly.

Remove 6 screws that hold the front of the time base and acquisition assembly in the
mainframe.

These screws are accessible through the plug-in compartment. Sce the figure below

These screws have a plastic "pateh lock” thal comes off the threads when Lhe serews are
removed. If you use new serews when you replace the assemblies, it ensures the assemblies
stay scoure. For the parl number, sce the parts views and replaceable parts list in chapter 7.
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Time base and acquisition Mounting Screws

Remove the time base and acquisition assernbly from the instrument.

Be sure that all eables are out of the way, so that the time base assembly and cables do not get
damagaed.

To Replace
To install the time base and acquisition assembly, reverse the removal procedure.

Sitde the assembly in gently, Lo make the connection with the motherboard without bending
conneclor pins.

Recalibrate the mainframe.
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Replacing Assemblies
To remove and replace the color CRT module
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To remove and replace the color CRT module

The color CRT module 1s in a compartment by itself and does not need to be removed 1o
replace any other assembly.

If vou are replacing a failed color CRT module, you will have to move several parts from the
failed module to the new one.

To Remove the Module

When necessary, use other procedurces in this chapter to help remove the various assemblics.
Remove the rear panel.

Disconnect the ribbon cable from the display assembly.

Remove the ribbon cable {rom the clips that hold it in the rear fan compartment.
Remove the front panel and disconnect the keyboard cable at the keyboard.

Turn the instrument ontoe its left side (same side as the color CRT module).

Remove the two pan-head screws and washers, about half-way back on the bottom
of the cabinet.

These serews sccure the color CRT module rear bracket.

Remove the two pan-head screws on the bottom of the cabinet, near the front.
Turm the instrument so that it is again right side up.

Remnove the two pan-head screws on the top of the cabinet, ncar the front.

Slide the module part way out of the cabinet, until you can reach the power cable on
the right side of the module.

Disconnect the cable at the module and remove the module from the instrument.

To Exchange Parts Between Modules

If von are installing a now or rebulilt module, vou need to move several parts from the old
module Lo the new one.

The shiclds and rear bracket are attached 1o the module with self-lapping screws. If vour
replacement medule is a new onc, the screws will tap the holes when thev arc installed. If the
replacement module is a rebuilt one, the holes mayv be already tapped. Start the screws
carefully so they do not cross thread the holes.

Move the shields.

The lelt shicld fits around the top, left, and bottom of the module. The right shield is angled
and covers Lthe right side of the module.

a Remove one screw from the upper-right rear of the module,

Note how tabs on the shield tuek into the front of the module frame and how the
shields overlap cach other at the top and bottom joints.,

b Swing the rear of the right shield away {from the module and slide the front tabs out of
the module frame.

¢ Discounect the cable from the module at the two places on the PC board.
d Rcmove five screws from the left shield,
e Remove the left shield and place it around the new module,

Ovaerlap the joint between the shields as they were on the old module.

f Instal the five screws but do ot tighten them at this time,
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Replacing Assemblies
To remove and replace the color CRT module

g Take the right shicld and connect the cables to the proper places on the PC board.

One connector has four pins and the other has five.

h Hold the shield at an angle and slide the front tabs of the shield about 15 run (9/16 in)
into the two slots on the module frame. (See the figure below. The bottom is the same
as the top.)

L)

L i )
Installing the Right CRT Module Shield
i Asyouswing the rear of the shicld toward the module, make sure the cables do not
get caught betwecen the shield and framc.
Jj Install the screw. Reposition the shicld if the screw hole does not line up properly,
k Tighten the five screws of the left shield,
2 Move the front mounting bracket,
a Rcemove four 5/16 nuls from the studs at the front of the replacement module.

b Rcemove the two angle rails; once is between the left pair of studs and one is between
the nght pair. Set the rails aside,

¢ Note the position of the front bracket on the fatled module,
d Remove the four 516 nuts from the front of the failed module,
¢ Transfer the front bracket to the same position on the replacement module.
f Install four 5/16 nuts on the replacement module and tighten them.
g Install and tighten the two angle rails and 5/16 nuts on the failed module.
3 Note the position of the rear mounting bracket on the failed mnodule, then remove it.

4 Remove the ribbon cable from the failed module (push the connector clamps to the
side), and install it on the replacement. module.

5 With the two screws and washers, install the rear bracket loosely on the
replacement module,
The brackel should be able Lo move only slightly, U will be tightened when the module is
installed in the instrument.
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Replacing Assembiies
To remove and replace the color CRT module

To Replace the Module

Set the instrument frame in its normal operating position.

Position the module in front of the maintrame and thread the ribbon cable into the

slot at the bottom rear of the compartment. Make sure that it is not twisted.

Slide the module part way into the mainframe and connect the power cable to the

connector on the right side of the module.

Slide the mnodule into the mainframe, Pull the ribbon cable through the mainframe

as the module slides in.

Take care not to got the ribbon ciable or power cable caught between the module and

mainframe. If the power cable connector gers caughl between the module and frame, the

module may not get positioned correctly.

Install, but do not tighten, two screws in the oblong holes in the depressions at the

top-front of the instrument cabinet.

Connect the keyboard cable to the front panel and instal] the front panel on the

mainframe,

Place the instrument face down on the table with the lett side {(color CRT wnodule

side) toward you.

Usc a couple of books under the left and right sides of the front panel so the instrument is

stable and does not sil on the knob or the calibrator conneclors,

In the next sleps, the object is for tho weight of the color CRT module to push il against the

back of the front panel, so there is a minimal gap between the CRT and the panel.

Install, but do not tighten, two screws in the oblong holes in the depressions at the

bottom-front of the instrument cabinet.

At the module rear bracket and on the cabinet bottom are two rectangular holes

with a large round hole between them. Install, but do not tighten, two screws with

washers at the rectangular holes.

There s a small hole in the rear bracket, aligned with the large round hole. A pointed device

can be used in the small hole 1o move the module brackel 1o insert the screws or position the

module so it rests properly in the cabinet.

Tighten all of the hardware in the following sequence,

a Tighten the serews at the front of the instrurnent, those that fasten the front bracket of
the module.

b Ensurc that the rear module bracket is flush with the inside bottom of the cabinet
(bottom screws arce still loose).

¢ Through the two holes in the left side of the cabinet, tighten the screws that fasten the
rear bracket to the module.

d Tighten the two rear bracket screws on the hottom of the cabinet.

Set the instrument on its bottom, look at the front, and ensure that the CRT is flush
with the front panel.

If the CRT is not flush, put the instrument hack on its front panel, Joosen the hardware, usc
the access holes (side and bottom) to reposition the module, then retighten the hardware in
the sequence in step 10.
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Replacing Assemblies
To remove and replace the motherboard

CAUTION

To remove and replace the motherboard

The motherboard is located belween the plug-in compartment and the card cage. It connects
the card cage asscmblics and the plug-ins.

Disassemble the instrument.

a Remove the power cord and plug-ins.

b Remove the front pancl, but leave the keyboard cable connected,

¢ Remove the disk drive assermnbly and carefully set it on top of the front pancl. You do
not need to disconnect the keyboard cable.

d Remove the front fan assembly,

¢ Remove the following assemblies in order. When you start with the power supply
procedure, the other procedures follow in sequernce in this chapter.
e DPower supply
e (C]’U and display assemblies
e Time basc and acquisition assembly

Rermove and replace the motherboard.

The cable that provides power 10 the color CRT module is connected to the front of the
motherboard. You must move Lthe motherboard carefully until you can disconnect this cable
from the rear. Otherwise, vou will have 1o remove the color CRT module as well, Read all of
the following stops before proceeding.

a Remove the screws that hold the motherboard. See the figures on the next page.

Threce things have 1o be considered as the motherboard is removed.

® Three tabs on the right side of the molherboard (as viewed from the rear of the
mnstrument) fit in slots in the cabinet.

e [light plug-in locating pins protrude from the motherboard through the bulkhiead panel.

e The color CRT module power comnector ilso protrudes through the bulkhead panel

b Swing the left side of the motherboard toward the rear until the locating pins clear the
bulkhead panel.

¢ As the locating pins clear, you will be able to move the motherboard to the left slightly
to clear the tabs from the slots,

d When the tabs arc free, pull the motherboard back until the connector clears the
bulkhead pancl, then swing the motherboard against the right side of the card cage.

¢ Squceze the connector locking tab at the top, and disconnect the color CRT module
powcer cable from the upper comer of the motherboard. Do not allow the cable to fall
through the opening in the bulkhcad pancl.

t If you arc installing a new motherboard, use the following steps to move the torroidal
springs to the new board.

Handle the springs carefully and follow the instructions. The effect of these grounding

springs is very significant, and they require carc in installation, Improper installation may

causc poor operation of the instrument.

1 One at a time, carefully remove the springs from the posts on the old motherboard
and slide them half way down the posts on the new motherboard.
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Replacing Assemblies
To remave and replace the motherboard

If you try to push the springs all of the way on with your fingers, they will roll and may be out
of posilion when they come to rest on the shoulder of the pin. If they are out of position they
may be crushed when the motherboard is installed or may make insufficient contact between
the motherboard and the bulkhead pancl, causing poor grounding.

2 Use the rear end of a plug-in as a tool to slide the springs down the posts. Fit the
plug-in over a pair of posts, as if you were going to plug it into the motherboard,

and push it until the bus connector fully mates in the motherboard.
To reassemble the instrument, reverse the procedure.
Follow the appropriate steps in all procedures.
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Replacing Assemblies
To remove and replace the rear fan

3

To remove and replace the rear fan
The rear fan does not need to be removed 1o remove any other assemblies.

To Remove

The fan bracket is held in the cabinet by two pins at the front and by two screws at the rear
mounting tabs.

Remove the rear panel.

Disconnect the rear fan cable from the connector at the side of the power supply.

Consult the label on the inside of the rear panel. Note the routing of the fan eable.
Disconnect the auxiliary load cable from the rear of the time base and acqguisition assembly
Remove the two screws that hold the fan bracket at the top and bottom.

Pull the fan assembly straight back about 1 em (3/8 in) until it clears the pins at the
front of the fan compartment,

Rotate the fan assembly counterclockwise until it clears the rear mounting tabs and
you can remove it completely.
Remove three screws to remove the fan from the bracket.

To Replace

Mount the fan on the bracket,

a Dlace the fan bracket on the table with the Iargest right-angle bend down and on the
left.

b Place the fan on the bracket with the cable at the lower left and take note that the fan
rotation is clockwise and that the air flow is down,
Airflow and rotation are marked on the side of the fan.

¢ Install three serews on left side, upper right, and lower right,

d Check that the temmperature sensor is ted at the right-side hole, away from the fan
bracket.

Install the fan in the instrument.

a Slide the fan and bracket into the cabinet with the fan to the right of the bracket.

Tilt the fan and bracket counterclockwisce so that it clears the top mounting tab to the
left and the bottom mounting tab to the right (as viewed from the rear).

b When the assembly is about 1 cm (3/8 inch) out of the cabinet, rotate it clockwise to
line up with the front pins and rear tabs, then slide it the rest of the way into the
cabinet.

¢ Install two screws at the rear mounting tabs,
d Conncct the fan cable to the power supply.
¢ Conncet the auxiliary load cable to the rear of the time basc and acquisition assembly

When you turn on the instrument, check that the airflow is from the outside, going
into the cabinet.

Install the rear panel.
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Replaceable Parts

This chapter includes information for ordering parts. Scrvice support for this
Instrument is replacement of parts to the assembly level. The replaceable parts
include assemblies and chassis parts.

Ordering Replaceable Parts

Listed Parts

To order a part in the parts list, quote the TP part, nuraber, indicate the quantity desired, and
address Lthe order to the nearest [P sales office.

Unlisted Parts

To order a part not listed in the parts list, include the instrument model number, instrument
serial number, a deseription of the part (including its function), and the number of parts
required. Address the order to the nearest [[? sales office.

Direct Mail Order System

Within the USA, Tewleli-IPackard can supply parts through a dircet mail order system. There

are several advantages 1o this system:

e Dircet ordering and shipping from the TP parts center in California, USA.

& No maximum or minimuem on any mail order. (There is a minimurm amount for parts
ordered through a local HI? sales office when the orders require billing and invoicing.)

e [repaid transportation. (There is a small handling charge for cach order.)

e NO INvoices.

In crder for [ewltell-Packard to provide these advantages, please send a check or money

order with cach order,

=

Mail order forms and speeific ordering information are available through vour local 1P sales
office. Addresses and telephone nurnbers are located in a separate document shipped with
the manuals.

Exchange Assemblies

Some parts used in this instrurment have been set up for an exchange program. This program
allows the custoner Lo exchange a faulty assembly with one thal has been repaired,
calibraled, and performance-verified by the factory. The cost is significantly loss than that of
a new parl. The exchange parts have a part number in the form XXXXX-60XXX.

After receiving the repaired exchange part from lewletl-Packard, a United States customer
has 30 days to return the faulty assembl. For orders not originating in the United States,
conlact the local TP service organization. I the faully assembly is nol returned within the
warranly time limit, the customer will be charged an additional amount. The additional
amnount will be the difference in price between a new assermbly and rhat of an exchange
asscmbly,
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Replaceable Parts
Replaceable Parts List

Replaceable Parts List

The following table is a st of replaceable parts and is organized as follows:
e [Ixchange asscmmblics in alphanumeric order by reference designalion,

e [xternal parts in alphanumerical order by reference designation. These parts arc gencrally
thosc that take the physical wear and tear of usc.

e Internal parts in alphanumerical order by reference designation. Replacing these parts
generally requires opening the cabinet.

The information given for each part consists of the following:

o Reference designation.

e [IP part number.

e Total quantity (QTY) in instrument or on assembly. The total quantity is giver once and at
the first appearance of the part number in the list,

e Description of the part.
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Replaceabie Parts
Replaceable Parts List

Replaceable Parts

Ref.
Des.

EXCHANGE ASSEMBLIES

HP Part
Number

A2 2095-0001
A7 54710-69522
A3 5471069523
All E2602-63501
EXTERNAL PARTS

3 2110-0342
I 2110-0249
F! 2110-0054
H1 0515- 2048
H2 0515-0456
H3 3050-0065
Ha 05152227
MP1 01650-47401
MP2 54710-41002
MP3 5041-8802
Mpa 5041-8801
MP5 1460- 1345
MPS 5062-3705
MP7 54710-62501
MP3 547100121
MP3 94710-41001
MP10  54710-04101
MPIl 6412048101
MP30  E2602-64101
wi 8120-1378
w1 8120-1351
w1 8120-1369
Wi 8120-1689
wi 8120-0698
Wi 8120-2104
w1 8120-2958
Wi 8120-4211
Wi 8120-4755

ary

N Ia La b —_

R

— Fa P La pa

Description

COLOR CRY MODULE

PCASSEMBLY - CPU

PC ASSEMBLY - DISPLAY

PCASSEMBLY - TIME BASE and ACQUISITION

FUSE M8A 250V (for 230 V operahan)
FUSE M12A 260V (for 115 V gperation)
FUSE M15A 250V {for 100 V aperation)

MS M5 X 0.8 12MM-LG FLAT-HD T20 (handles)

MS M2 X 0.7 20MM-LG PAN-HD T10 (rear feet)
WASHER - FLAT 0.203-IN-1D 0.375-IN-DD (rear feet)
MS M4 X 0.7 12MM-LG FLAT-HD T15

KNQB - RPG

TRIM STRIP - SIDE
TRIM STRIP - TOP
FOQT - BOTTOM
TILTSTAND

HANOLE - STRAP
CAP - HANDLE
SPACER - HANDLE
FOOT - REAR
CDVER - LINE FUSE

COVER - LINE VOLTAGE SWITCH
HOLE PLUG - AIR BLOCK

CABLE - POWER

CABLE - POWER {Qption 300-UK)

CABLE - POWER {Option 901-AUSTL)

CABLE - POWER {Qption 902-EUR)

CABLE - POWER {Option 904-250V USA/CANADA)

CABLE - POWER {Option 906-SWIT)
CABLE - POWER {Option 912-DEN)
CABLE - POWER (Option 317-AFRICA}
CABLE - POWER (Optien 918-JAPAN)
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RepI;ceabIe Parts {cont'd)

Ref. HP Part

Des. Number ary Description

INTERNAL PARTS

Al 09h0-2211 | POWER SUPPLY ASSEMBLY

A2 2090-0251 1 COLOR CRT MOOULE

A3 E2602-66502 1 PC ASSEMBLY - MOTHER BOARD

A4 54710-66516 1 PC ASSEMBLY - FRONT PANEL

A5 54710-66515 1 PC ASSEMBLY - DISK DRIVE CONTRAOL

A 0950-216% 1 DISK DRIVE

A7 54710-66522 1 PC ASSEMBLY - CPU

A8 54710-66523 1 PC ASSEMBLY - DISPLAY

A9 NOT USED

A0 NOT USED

Al E2602-66501 1 PC ASSEMBLY - TIME BASE and ACQUISITION
A2 NOTUSED

A13 0960-0852 1 RDTARY PULSE GENERATOR (RPG}

A7BTI 1420-0526 1 BATTERY - LITHIUM 3V

Bt 3160-0643 1 FAN - TUBEAXIAL (rear fan)

B2 3160-0804 1 FAN - TUBEAXIAL (front fan)

El 8160-0718 2 GASKET-AFI FINGEA STRIP {FRONT)

E? 54710-07101 2 GASKET - RFI FINGER STRIP (rear top and bottomn)
E3 54710-07102 2 GASKET - RFI FINGER STRIP (rear sides)

E4 1460-2337 B8 SPRING - RF! (matherboard)

ES NOT USED

H5 0%15-0383 3 MSM2X 0.7 16MM-LG PAN-HD T10

HB 0515-2305 18 MS M3 X 0.5 14MM-LG PAN-HD T1D

H7 0515-0433 24 MS M4 X 0.7 8MM-LG PAN-HD T1%

H8 0515-0372 4 MS M3 X 0.58MM-LG PAN-HD T1D

H9 0515-0430 9 MS M3 X 0.5 BMM-LG PAN-HD T1D

H10 0515-0641 2 SCREW - THREAD-ROLLING M4 X0.7 TOMM-LG PAN-HD T15
H11 3050-0085 2 WASHER - FLAT 0.203-IN-1D 0.375-IN-0D

H12 05915-1958 6 SCREW - THREAD-ROLLING M3 X 0.5 6MM-LG PAN-HD T10
H13 0515-2043 4 MS M4 X 0.7 8MM-LG FLAT-HD T15

H14 0624-0600 2 SCREW - TAPPING 4-20

H15 2200-0140 2 MS 4-40 0.27-IN-LG PAN=HD-P02Z1

H16 3058-0071 2 WASHER - FLAT 0.169-IN-1D 0.438-IN-OD

H17 2950-0043 1 NUT - HEX DBL-CHAM 3/8-32 THD .093-IN-THK
H18 3050-0164 1 WASHER - CURVED LOCK {rpg}

MP12 54710-04401 1 CABINET

MP13 54720-60201 1 FRONT PANEL (also order label, MP29)

MP14 94710-68701 1 KEYPAD KIT {four pieces}

MPI15 54710-05701 1 NUT - SPACER (for RPG)

MP16 54710-2500! 4 BRACKET - PLUG-IN LATCH

MP17 54710-01220 1 BRACKET - FRONT FAN

MP18 54710-01221 1 BRACKET - DISK DRIVE

MP19 54710-43101 2 GUIDE - PLUG-IN

MP20 54710-01215 1 BRACKET - FRONT {celor CRT module}

MP21 54710-01216 1 BRACKET - REAR {calor CRT maodule)

MP22 5061-6197 1 SHIELD - LEFT tcolor CRT moduie)

MP23 54710-00601 1 SHIELD - RIGHT (color CAT module}

MP24 £4710-01219 1 BRACKET - REAR FAN {includes plastic bushings)
MP25 0400-0269 2 BUSHING - PLASTIC {part of MP 24)

MP26 1400-1331 2 CLAMP - CABLE

MP27 NOT USED

MP28 £2602-00201 1 REAR PANEL

MP29 54750-94301 1 LABEL - FRONT PANEL 547504

W2-Wia NOT USED

W15 54710-6160 1 CABLE - RIBBON (display PC assembly to cclor CRT module)
W16 54710-61613 1 CABLE ASSEMBLY (calibration signal)

W17 54710-61603 1 CABLE - RIBBON (keyboard)

Wig 54710-81604 1 CABLE {color CRT module, autside)

W19 54710-61609 1 CABLE {calor CRT module, inside)
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Replaceable Parts
Replaceable Parts List

Replaceable Parts (cont'd)

Ref.
Des.

wao
w2
AlTWI

HP Part
Number

54710-61611
E2602-61603
E2602-61601

oty

JPpu—

Description

CABLE - RIBBON {CPU to disptay PC assembly)
CABLE ASSEMBLY, RESISTOR
CABLE COXIAL {SMATO OSP} INTERFACE CABLES

HIP 547504
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Theory of Operation

The mainframe contains the digitizers, time base, and display circuitry. [Four
front-pancl slots accept an assortment of clectrical and optical sampling plug-ing
which eccupy two slots each. Sceven rcar-pancl slots accept major asseinblies of the
mainframe, including the power supply, CPU, display board assembly, and time base
and acquisition assembly. The color CRT module (display) is a scparate assembly.,
The front. pancl consists of hard and soft keys, a knob RPG (rotary pulse generator),
a 3.5-inch disk drive, and the calibrator (CAL) output.

See also

Mainframe Block-Level Theory
[lse the main block diagram on the previous page for the following discussion.

Acquisition

The mainframe acquisition system consists of the sampling time base, 2.5 Gz bandwidth
trigger, track anc hold, and A/D. They accept the trigger signal {rorm the plug-in, control the
sampler strobe, and capture the fillered and amplified sampler outputs.

The plug-ins pass the trigger signal to the mainframe and sample the signal when told by the
mainframe. The amplified and fillered samnpler signal (bipolar pulse) is passed on Lo the
mainframe.

The mainframe's acquisition trigger and sampling tirne base circuitry controels when the
piug-in sampler samples the input signal. The mainframe's track and hold circuit follows the
bipolar pulse and captures the peak value,

"Time Base and Acauisition System” later in this chapter for additional information.

Motherboard

The motherboard provides most of the common connections in the mainframe. The digital
interface, some acquisition control lines, and power supplies are routed through the
motherboard. The vertical plug-ins, disk controller, and front fan connect to the motherboard
from the front of the instrument and the other mainframe assemblies plug in from the rear,

1P 547H0A 8-
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Theory of Operation
Mainframe Block-Level Theary

Power Supply

The 660 W switching power supply provides cight de voltages Lo the instrument. A rear-pancl
power swilch switches both sides of the ac power inpul, When the rear pancl power switch is
on, the power supply primary circuils are energized.

The front-panel power swilch 1s a remote control for the regulaters in the supply. When the
front-panel switch is sel to Standby, with the recar-panel switch on, the regulators are shut
down and most instrument circuitry is off.

On the vear panel is a fuse as well as a switch for changing the ac vollage inpul range,
nominally 115 Vac or 230 Vac. The rear panel of the power supply also carries the degauss
push-bulton swilch for the CRT.

One output of the power supply is a power-on-reset signal which is distributed on the bus,
Thus is used to initialize circuitry aiter all of the supplics are operating.

Fans

[Fans are powered by a 24 V supply provided by Lthe power supply ussembly. The fan voltage,
therefore the fan speed, varies with the internal Lemperature of the instrument. The power
supply enilors a signal line from cach fan and shuts down the supply if fan rotation stops.

CPU

The CPU assembly controls all digital functions of the instrument other than the display. It
uses an MC68020 microprocessor and an MC68882 floating-poinl math coprocessor. A

32 MIIz oscillator outpul is divided by two Lo get 2 16 MHz processor clock.

The svstern ROM is 2 Mbyle of flash ROM which can be programmed from the sk drive. One
ROM IC is partitioned as a boot ROM. [t 1s protected by a write protect switch., After
power-up, pointers are sct and the rest of ROM runs the instrument, The system RAM is

4 Mbyte of static RAM. All of the RAM has batlery back-up.

The CPPU assembly provides two ports 1o Lthe user: an HP-IB port for instrument contrel and
data handling, and a parallel port for a direet printer connection. Also, the hardware is
present for a high-speed data port, which may be implemented with future firmware.

The CPU assembly provides separate digital interfaces to several internal functions:

e The processor sections of the system interface bus (SIB).

e The kevboard and other front panel functions.

e Thce display asscmbly.

e The digital functions of the front panel plug-ins, the module interface bus (MIB).

The CPU assembiy uses a set of four switches to control firmware. One switch protects boot
ROM, one proteets system ROM, one proteets calibration factors, and one is not used. Usc of
these switches 1s covered wherever it is appropriale.

-4 [P 54T50A



Theory of Operation
Mainframe Block-Level Theory

Display Assembly

Thoe display assembly handles the graphics functions of the imstrument. [l organizes
pixcl-level data for the display. Special interface circuitry on the CPU assembly connects the
microprocessor Lo a TMS34010 graphics microprocessor on the display asscmbly. The main
display memory is 1 MByle of dyramic RAM. A 4K by 12-bit static RAM is used for variable
persistence and a 16K by 8-bit static RAM is used for color mapping. Oul of a possible 256K
different colors, up Lo 266 main colors and 15 overlay colors are available at one time,

The conmection to the CPU assembly is through a dedicaled ribbon cable connected between
the two assemblics. The connection between the display assembly and (the motherhoard is
not uscd.

Color CRT Module

The color CRT module includes the color CRT and its associaled driving circuitry. [t uses
vertical and horizontal syne and red, green, and blue video signals from the display processor.
It gels power from a separate 120 Vde supply in the power supply assembly, A switch to
degauss the CRT is localed on the rear panel of the power supply.

Disk Drive and Control

The disk drive is in the front parnel of the instruament, Electronically however, it is not part. of
the front panel. The disk drive connects to the disk control, and the disk control connects 10
the SIB through the motherboard. The disk control assembly alse passes the keyboard
interface connections trom the motherboard Lo the keyboard.

Front Panel

The front panel includes the hard koys, soft keys, knob, status LIsDs, display controls, and a
power switch. The knob is attached to a rolary pulse generator (RPG). The microprocoesser
communicates with the keyvboard through a separate interface on the CPU assembly.
Flectrical conneetion between the CPU assembly and keyboard is made through the disk
conlroller assembly and the motherhoard.

HIE 54750A B-5H



Theary of Operation
Mainframe Block-Level Theory
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Theory of Operation
Time Base and Acquisition System

Time Base and Acquisition System

The mainframe time base and acquisition along with the plug-in sampler and sampler drive
circuilry controls the input signal sampling. The systemn sequentially establishes the time
between the input trigger and the time when the sarnplers are fired. The time basc and
acquisition assembly has the following circuitry: Trigger switeh, trigger, sampling Lime: base,
track and hold, und A/D converter. The [P 83480 series plug-in modules contain the samplers,
sampler drive, [IFF amplifier/filters, and digital interface. In addition, the HI* 83480 scries
oplical modules also contain an O/ converter and optical power measurement cireuit.

The samplers measure the difference belween the input signal's present amplitude and the
DC offsel DAC's level. The difference is amplified and converted 1o a bipolar pulse by charge
amplifiers and [I7 filters located i the plug-in. This bipolar pulse signal is carried back the
Lrack and hold circuit in the mainframe,

The track and hold circuit {ollows the amplitude of the bipolar pulse. When the bipolar pulse
reaches peak amplitude, the track and hold circuitl holds the peak value. The A/D converters
convert the track and hold's level to a 12-bit digital word. These 12-bit words are placed into a
FIFO memory which is then read and processed by the CPU.

Trigger

The wrigger 15 2 2.5 GHz bandwidth trigger that provides a single trigger channel that can be
switched between the plug-in front panel inputs. The swileh is located in the mainframe on
Lhe acquisitionfimebase assembly and switches the trigger input between the plug-in in slots
1-2 and the plug-in in slots 3-4

LI HA750A 8-7
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DECLARATION OF CONFORMITY

according to ISO/AEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Company

Manufacturer's Address: 1900 Garden of the Gods Road
Colorado Springs , CO 80907
U.S.A.

Declares, That the product

Product Name: Digitizing Oscilloscope
Model Number(s): HP 54750A and IIP 547514
Product Options: All

Conforms to the following Product Specifications:

Safety: IEC 1010-1:1990+A1/EN 61010-1:1993
UL 1301
C5A - C22.2 No. 1010.1:19893

EMC: CISPR 11:1990 /EN 55011 (1991): Group 1 Class A
IEC 801-2:1991 /EN 50082-1 (1992): 4 kV CD, 8 kV AD
IEC 801-3:1984 /EN 50082-1 (1992): 3 V/m, [1kHz 80% AM, 27-1000 MI1z)
IEC 801-4:1988 /EN 50082-1 {1992): 0.5 kV Sig Lines, 1 kV Power Lines

Supplementary Information:
The product herewith complies with the requirements of the Low Voltage
Dircetive 7:3/23/EEC and the EMC Directive 88/336/EEC.

John Strathman, Quality Manager

Colorado Springs, 9/15/941

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Muckard Ginbil,
Departruent 20 / Standards Furape, Herrenberger Strasse 130, 71034 Bioblingen Germany (FAX: +49-7031-14:3143)




Wahrend des Betriebs erzeugt dieses Gerat

Rontgenstrahlung Das Gerat 1st so abgeschirmt.

dafl die Dosisleistung weniger als 36 pA/kg (05
mR/h} in 5cm Abstand von der Oberflache der
Kathedenstrahirchre betragt Somit sind die

Sicherheitsbestimmungen verschiedener Lander,

u A der deutschen Rontgenverordnung
eingehalten

Die Starke der Rentgenstrahlung hangt im
wesentlichen von der Bauart der
Kathcdenstrahlrohre ao sowie von den
Spannungen. welche an dieser anliegen Um
einen sicheren Betrieb zu gewahrleisten. durfen
die Einstellungen des Niederspannungs—und
Hochnspannungsnetztells nur nach der Anleitung
w1 Kapitel Einstellveorschriften des Service
Handbuches vargenommen werden

Cie Kathodenstrahlrohre darf nur durch die
gleiche Type ersetzt werden (Siehe Kapitel
Ersatztelle fur HP-Tellenummern.)

Das Gerat 1st 1n Deutschland zugelassen unter

der Nummer BYW218/8ARCE

X-RAY RADIATION NOTICE

e . Mode! HP 54750A/83480A

When operating. this instrument emits x-rays,
however, it is well shieided and meets safety and
heaith requirements cf varicus ccuntries, such as
the X-ray Radiation Act of Germany.

Radiation emitted by this instrument 1s less than
05 mR/hr at a distance of five (5) centimeters
from the surface of the cathode-ray tube The
x-ray radiation primarily depends on the
characteristics of the cathode-ray tube and its
assoclated low-voltage anad high-veltage circuitry
To ensure safe aperation of the instrument,
adjust both the low-voitage and high-voltage
power supplies as outlined in the Adjustments
Section of the Service Manual

Repiace the cathade-ray tube with an dentical
CRT anly. Refer tcthe Replacement Parts
Section for the proper HP part number

Nurnber of German License BWNZ1EBRRCOE

X-GAY




2 Copynght Hewlett-
Packard Company 19041895
Al Rights Reserved.

Reproductos, adaplation, or
Lranslation withoutl prior writlin
permission is prohibited, except as
allowed wunder the copyright faws.

Dacument Warranty

Thie information contained in this
document is subject w change
withoul notice.

Hewlett-Packard makes no
warranty of any kind with
regard to this material,
including, but not limited tao,
the implied warranties of
merchantability or fitness for a
particular purpose.
Howlett-Packard shall not be hanle
far errors conlained herein or for
darmages o connection with the
furmisiung, performance, or wse of
Lhis malersl

Product Warranty

Tiis Hewlett-Packard product bas
a warranty against defecls in
matorial and workmanship for a
period of one year from date of
shipment, During the warrantly
period, Hewletl-Fackard Company
will, al ats option, dther repatr or
replace products that prove 1o b
defortive.

For warranty senice or repir, this
prochuct masl be returned to a
service facility designaled by
Hewlotl -Packard.

For products rebumed to

Hewlen -Packard [or warranty
service, the Buyer shall prepay
shipping charges 1o
Hewletr-Packard and
Hewlew-Packard shall pay shinping
charges to return the preduct Lo
the Buyer. However, thoe Buyer
shall pay all shipping charges,
duties, and taxes far produocts
returned to Hewlett-Packard from
anather country.

Hewlet-Packard warrants that us
software and firmware designated
by Hew!lett-Packard for use with an
instrment will execute ils
programumning, instractions when
properiy installed on that
instrument, Hewletl-Packard does
[at wartant that the operation af
tne instrument sollware, or
firtmware will bo uninterrupted or
error froe

Limitation of Warranty

The foregoing warranty shall not
apply 1o defects resulting from
improper of inadequate
maintenance by the Buyer,
Buyrr-supplicd soflware or
interfacing, vnauthorized
modilication or misase, opembion
ontside of the cnvironmental
spocificatians for the product, or
UNpropeT sile preparation or
mainlenance

No other warranty is
expressed or implied.
Hewletl-Packard specifically
disciailms the implied
warrantics of merchantability
or fitness for a particular
purpose.

Exclugive Remedies

The remedies provided herein are
the buyer's sole and exchisive
remedies, Howietl-Packard shail
nol be lable for any direct,
indirect, special, ncidental, or
consequential damages, whether
based on contrct, tort, or any
othir legal theory.

Assistance

Product maintenance agreements
and ather customer assisiance
agrecmuents are availlable for
Hewlett-Packard products.

For any assistance, conlact your
nearcst Hewlett-Packard Sales
Ciniee.

Certification

Hewletd-Packard Company
certifics that this product met its
published specifications at the
tirpe of shipment from the factory.
Hewletl-Packand further certifies
that its calibratlon measurements
are wraccable 1o the Uniled Stales
National Institute of Standands and
Technology, 1o the extent allowed
by the Instilte's calibration
facility, and to the calibration,
factlities of other International
Standards Organization memibers.

Safety

This apparatus has been designed
and tested in accordance with [EC
Publication 1010, Safety
Requirements for Measunng
Apparalis, asd has besn supplicd
n a gafe condition. This is a Safoety
Class ] instrument (provided with
Lermunal for prolective eartning .
Before applving power, verily Lhat
the corract safely procaulions are
taken (see the following warnings).
In additon, nole the axlernal
markings on the instrument that
are: descnbed under “Safety
Symbaols.”

Warning

& [Before turning on the
instrument, you must cennect the
protective carth terminal of e
instrument 1o the protociive
conductor of the {(mains) power
cord. The mains plug shall ondy be
mserted i oa sockel ontlet
provided with a protective earth
contartl. Yeu must not negate the
priztective action by using an
extension cord {power cabln)
without a protective conduciar
(grounding). Grounding one
conductor of a twa-conductor
aulle! is not sulficient protechion,

o Only fuses with Lthe required
rated current, voliage, and
specificd type (normal blow, tme
delay, ere.) should be used. Do not
use repaired fuses ar
short-circuited fuscholders. To-do
o could cause a shock of fire
hazard.

& Service mstrucions are for
trained servier personned, Toe avoid
dangerous clectic shock, do not
perform any scrvice unless
gualificed 1o do s0. Do not atlempt
interal service or adjusunent
unless another person, capahle of
rendering first aid and
resuscilation, is present

& If you encrgize this ingtnument
by an aulo transformer (for voltage
reducton), make sure the Commiom
Lerminal is connected Lo the carth
terminad of e power source.

® Whenever jl is likely that the
ground prolecuon is impaired, you
must make the instrument
inoperative and secure 1t against
any unintended operation.

= Do pot cperate the imstnoment
in the presence of ammabie
Fassns or fumes. Operation of any
electrical wstrument in such an
cnvironment constitules a definite
salety hazard.

® Do not install substitule parts or
poerform any unauthorized
mediftcation Lo the nstrameni

& Capacilors inside the instrument
may relain a charge even if the
instrument is disconnected from
its sonrer of supply

® Use cantion whon exposing or
handling the CRT. Handling or
replacing the CRT shall be done
only by qualificd maintenancs
porsannel

Safety Symbols

A

Instruction manua) syinbel the
product 1= marked with this symisol
whoen it s necessary for you o
refer to the inslructon manual in
order Lo protect against damage to
the product.

}

Hazardous voliage symbol.

Earth terminal symbol: Used o
indicate a circuil commen
conpectzd to grounded chassis.

WARNING

The Warning sign denotes a
hazard, It calls attention to a
procedure, practice, or te like,
which, if nol correctly perfonnoed
or adhered 1o, could resuit in
persanal gury. Do net proceed
bevond a Wamning sign until the
indicated conditions are fully
undersioed and met.

CAUTION

The Caution sign denotes a hazard.
[t calls attention Lo an eperating
procedure, practoe, o e bk,
which, if nol correclly performed
nradhered w, could resalt in
damage 1o or destruction af part or
all of the product. Do not prececd
beyond a Caution symbal until the
indhcated conditions are fully
uncdersiood or met.

Hewlett-FPackard

P Box 214697

1505} Garder of the Gods Road
Calorado Springs, CO 80901



About this edition The following fist of pages gives

This is the first edition af the the date of the current edition and
HP 54750A High Bandwidth of any ebanged pages to that
Drgrtering OsciMlosope adition.

Servece Guide
All pages original odition
Pubbcaton number 5475039701 1
Printed in USA.
Edition dales arc as fellows:
First edition, April 985

New editions are complole
revisions of the manual. Update
packages, which are ssued
petweesn cditions, contain
additicnal and replacoment pages
to e memged intoe the marsal by
you. The dates on the Gile page
rhange only when a new editian is
publiabied.,

A software or frmware code may
be printed before the date. This
caede ndicates the version level of
1hir seftware or fimmware of this
product at the troe e manual or
upedate was ssued. Many prodact
updales do nol require manual
changes; and, conversaly, manuwal
correclions mayv be done without
acrompanying prodiet changes.
Therefore, do net expeet a
OAR-e-0ne I'_‘urrlj-'.:s]'l-.'lnﬁl-n.’:l'-
between product updates and
ol updsies.
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