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The HP 54710A and 54720A Oscilloscopes

These instruments are high-performance digitizing oscilloscope mainframes. The
architecture of the instruments is designed to allow versatile use of the high sampie
rates of ifs digitizing channels.

The HP 54720A has four digitizing channels and the HP 54710A has two. Both instruments
have four trigger inputs in the plug-in slots.

Features
These instruments have a wide range of high-performance features:

* The HP 54720A has four slots for vertical signal conditioning plug-ins. Each slot
feeds a 2 GSa/s digitizer for the vertical signal and an input for a trigger signal.
The HP 54710A has only two slots with digitizers but can trigger on all four siots.

s A digital timebase with a 2 GHz reference frequency.

® Triggering functions that include edge, state, and pattern triggering, depending on
the plug-in configuration.

¢ A color display that shows the captured signal, measurement results, and the
selections for a set of softkeys.

® A 3.5 inch disk drive.
* A port for HP-IB and a parallel printer cutput.
s Instrument firmware that includes self calibration and faillure diagnostics.

Architecture

The four slots for signal conditioning plug-ins provide the user with a variety of options.
Single-slot plug-ins provide 2 GSa/s sample rate. A two-glot plug-in provides 4 GSa/s sample
rate. Plug-ins include:

Madel Slots Bandwidth Channet Sensitivity Trigger

HP54711A i 15 GHz B Q2 2 mV/div to 1 V/div 2.5 GHz, external

HP 547124 i 1.1 GHz 50 Q2 T mV/divto 1 V/div 1 GHz, internal

HP 54713A 1 500 MHz S0 Qor 1 MQ 1 mV/div to 5 Vfdiv 500 MHz, internal

HP 547214 2 1.1 GHz 50Q 1 mVidiv to 1 V/div 1 GHz, internal
and external

In addition, the HP 54718A Trigger plug-in can be used in the trigger-only slots of the
HP 54710A. It can also be used in any slot of the HP 54720A mainframe.

The HP 54717A plug-in is used to calibrate the HP 54710A and 54720A mainframes.

Service Policy

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

it HP 54710A, 54720A Service Guide
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In This Book

This book provides the service documentation for the HP 54710A and 54720A Oscilloscopes.
It is divided into eight chapters.

Chapter 1 provides general information and specifications.

Chapter 2 shows you how o prepare the oscilloscope for use and gives a brief overview of
operation.

Chapter 3 gives performance tests.

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

Chapter 5 provides troubleshooting information.
Chapter 6 gives the procedures and techniques for replacing assemblies and other parts.

Chapter 7 includes a list of exchange assemblies and other repiaceable parts, part ordering
information, and shipping information.

Chapter 8 briefly covers the internal operation of the oscilloscope.
Chapter 9 provides service information for the HP 54717A Calibration plug-in.
Chapter 10 provides service information for the HP 54718A Trigger plug-in,

At the back of the book you will find Safety information, Warranties, and Regulatory
information.

iv HP 54710A, 54720A Service Guide
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General Information

This chapter of the Hewlett-Packard 54710A and 54720A Oscilloscope service guide
gives you general information about the instrument. The following topics are
covered in this chapter,

o Instrument identification

*  Accessories

* Options

* Specifications and characteristics

Test equipment requirements

Instruments Covered by this Service Guide

On the left side of the plug-in compartment of the instrument is a serial number sticker. The
serial number is in the form: 0000A00000. It is composed of two parts: the first four digits
and letter are the serial prefix, while the last five digits are the suffix. The prefix is the same
for all identical instruments and changes only when a change has been made to the
instrument. The suffix however, is assignhed sequentially and is different for each instrument.
The contents of this guide apply to instruments with the serial number prefixes listed under
SERIAL NUMBERS on the title page.

An instrument manufactured after the printing of this guide may have a serial number prefix
different than those listed on the title page. This unlisted serial number prefix indicates the
instrument is different from those described in this guide. The service guide for this
instrument is accompanied by a manual changes supplement. This supplement contains the
necessary "change information® that explains how to adapt this guide to the newer
instrument. In addition to change information, the supplement may contain information for
correcting errors in this guide.

For information concerning a serial prefix number not listed on the title page or in the
manual changes supplement, contact your nearest HP office,

1-2 HP 547104, 54720A Service Guide
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Accessories Supplied

Accessories Supplied

The following accessories are supplied with the HP 54710A and 54720A oscilloscopes.
® One 2.3 meter (7.5 feet) power cord {See chapter 7 for available power cords)

¢ One Operating and Programming Guide Set

¢ One Service Guide

Accessories Available

The following accessories are available for use with the HP 54710A and 54720A.
o HP 10087A HP 54710A to HP 54720A upgrade service

* HP2225A ThinkJet Printer (HP-IB) or HP 2225C ThinkJet (Centronics)

e HP 3630A PaintJet Printer option 002 (HP-IB) or HP 3630A PaintJet option 004
{Centronics)

¢ HP C2106A DesklJet Printer (Centronics)
o HP 2228A Quietdet Printer (Centronics)
s HP 2227A Quietdet Plus (Centronics) or HP 22275 QuietJet Plus (HP-IB}

e HP 1181A system testmobile

¢ HP 35181A top-mounted printer stand for HP 1181A
» HP35181C 3.5-inch drawer for HP 1181A

¢ HP 351810 work surface for HP 1181A

Options Available

The following options are available for the HP 54710A and 54720A.

Option 002 - Training kit including a PC board, demo guide, and power supply.

Option 907 - Rackmount kit (handles only) (HP 54710-68703) includes special long screws
Option 908 - HP Rack-mount Kit (ears only) (HP 54710-68704) includes special long screws

Option 808 - HP Rack-mount Kit (with handles) (HP 54710-68705) includes special long
screws

Option 0B1 - additional Service Guide and Operating and Programming Guide Set
Other options are available. See your HP sales representative.

HP 547104, 64720A Service Guide 1-3
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Chapter 1: General information
Specifications

Time base

Front Panel
Calibrator

Specifications

The following are specifications used to test the HP 54710A and 54720A oscilloscopes.
Specifications are valid after a 20 minute warm-up period.

Time-Interval Measarement Accuracy 1

Real Time =[(0.2)(sample interval) + 0.007% of delta-time marker reading].
Equivalent Time (16 averages) ={(30 ps + 0.007% of delta time marker reading)

de Output

Adjustable output range —2.5V to +2.5 V when terminated into 50 €.
Output Delta Voltage Accuracy (0.2% of delta voltage output)

1) Time interval measurement accuracy includes error sources such as time base inaccuracy, aperture
uncertainty/sample clock phase jitter, reconstruction filter uncertainty (real-time only), trigger
interpolation jitter, and channel-to-channel skew. Real-time time-interval accuracy applies for input
rise times greater than 1.4 multiplied by the sample interval,

Channel

Time base

Characteristics
The following characteristics are typical for the HP 54710A and 54720A oscilloscopes.

ADC Input Sources (simultaneous acquisition)
HP 54720A mainframe 4, each plug-in slot has its own 2 GSa/s ADC and 16,384
point acquisition memory.
HP 54710A mainframe 2, each plug-in slot has its own 2 GSa/s ADC and 16,384
point acquisition memory.

Best Accuracy Calibration Performing the Best Accuracy Cal on a channel just prior
to a series of critical measurements will ensure the most accurate results. This
calibration adjusts the channel’s gain, offset, and linearity and requires a specific plug-in
to stay installed in a specific mainframe slot.

Channel Skew Adjustment The time skew between channels can be manually
eliminated all the way to the probe tip to 1-ps resolution.

Probe Calibration A probe calibration routine automatically computes the offset and
the attenuation created by the probe attached to the channel input.

Time Base Scale 100 ps/div to 1 s/div (in 1-2-5 or fine steps)

Time Base Position Range (auto sample rate and record length)
Pretrigger 0 to —1 s or one full screen width, whichever is larger.
Posttrigger 0to 1 s or one full screen width, whichever is larger.

Time Interval Measurement and Trigger Interpolator Resolution 1 ps

Time Base Window

Secale: 1 ps/div to the main time base scale factor.
Position: The window must always stay in the time window defined by the main
sweep.

14 HP 547104, 54720A Service Guide
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Characteristics

Trigger Sources All four input plug-in slots can be used for triggering. See plug-in
specifications for more details.

Edge Slope Positive/negative
Holdoff Range 60 ns to 320 ms

Pattern Trigger A pattern can be specified using any channel or external trigger input
(up to four bits wide). Each of the inputs can be specified as high, low, or don’t care
with respect to the trigger level setting for that source. Trigger occurs when that pattern
is entered or exited,

Gliteh Trigger This mode makes it easy 1o look for glitches on a single source. The
user can distinguish glitches down to 3 ns £ 1 ns in width and can capture glitches as
narrow as 500 ps in width, depending on the plug-in.

Time-Qualified Pattern Trigger A trigger will occur on the first edge to exit a pattern
only if it meets one of these criteria: patiern present <{time], pattern present >[time)],
pattern present in range >[timel] and <[time2]. The time settings are adjustable from 20
ns to 160 ms [+{3% + 2 ns)] with 10 ns resolution. Fiiter recovery time is £12 ns.

State Trigger A patternis specified on any three of the four inputs, with the fourth
input used as a clock. Trigger occurs on the rising or falling edge of the input specified
as the clock, and when the pattern is present or s not present. Setup time for the
pattern with respect to the clock is 10 ns or less; hold time is zero.

Event-Delayed Trigger The trigger is qualified by an edge. The delay can be spec-
ified as a number of occurrences of a rising or falling edge of any input. After the delay,
an occurrence of a rising or falling edge of any input will generate the trigger. The
trigger occurrence value is selectable from 1 to 16,000,000. The maximum edge
counting rate is 70 MHz. Edges occurring <30 ns after the qualifying edge may not be
detected.

Time-Delayed Trigger The trigger is qualified by an edge. The delay is selectable from
30 ns to 160 ms. After the delay, an occurrence of a rising or falling edge on any one
selected input will generate the trigger.

Display Update Maximum Display Update Rate: 550 Kpixels/s
HP-IB Transfer Maximum HP-IB Transfer Rate: 500 Kbytes/s
Throughput This throughput data was taken in the real-time sampling mode (250 MSa/s) with 512-point

records onscreen, no measurements (waveforms/s only), no interpolation, fast draw mode,
infinite persistence, markers off, math off, and one channel acquisition. Vp-p does not
require threshold detection, but period does.

Threughput Waveforms/second Measurements/second
Measurement Vp-p Period
Front-Panel Capture >170 >44 >39

and Transfer Rate

HP-IB Capture and >50 >33 >31
Transfer Rate

HP 54710A, 54720A Service Guide 1-b
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Front Panel
Calibrator

Chapter 1: General information
Product Support

ac Output A 2 kHz or 500 kHz square wave with approximately 1.6 ns transitions can
be used for probe compensation and system calibration. The wavelorm levels are 0 Vand
1V when terminated into 50 €2.

Product Support

Calibration

Al instrument calibration is executed with buil{-in calibration routines. The mainframe
calibration and plug-in calibration should be performed yearly. These calibrations are valid
only if performed between 15°C and 35°C. Specifications are valid £5°C from the calibration
ternperature., Perform probe calibration and best-accuracy calibration to assure the highest
level of performance at the time of measurement.

Low Cost of Ownership

The HP 54720A series, including plug-ins and probes, include a one year, return to HP
warranty. To minimize the mean time to repair and the calibration time, the series was
designed with no periodic hardware adjustments. HP’s board exchange program assures
economical and timely repair of units, reducing the cost-of-ownership.

Reliability

Under normal use, estimated mean time between failures (MTBF) for the HP 54710A is
10,000 hours. The estimated MTBF of the HP 54720A is 9,000 hours.

Environmental
Conditions

General Characteristics
These general characteristics apply to the HP 54710A and 54720A oscilloscopes.

The instruments meet Hewlett-Packard's environmental specifications (section 750) for class
B-1 products with exceptions as described for iemperature and condensation. Contact your
local HP field engineer for complete details.

Temperature

Operating 10°C to +40°C (60°F to +104°F)
Non-operating —40°C to +70°C (—40°F to +158°F)

Humidity

Operating up to 95% relative humidity (non-condensing) at +40°C (+104°F)
Non-operating up to 20% relative humidity at +65°C (+149°F)

Altitade

Operating up tc 4,600 meters (15,000 t)
Non-operating up to 15,300 meters (50,000 ft).

Vibration

Operating Random vibration 5-500 Hz, 10 minutes per axis, 0.3 grms
Non-operating Random vibration 5-500 Hz, 10 minute per axis, 2.41 grms; Resonant
search, b to 500 Hz swept sine, 1 Octave/minute sweep rate, 0.75g, 5 minute resonant
dwell at 4 resonances per axis.

1~6 HP 54710A, B4720A Service Guide
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General Characteristics

Power Requirements Voltage 90 to 132 or 198 to 264 Vac, 48-66 Hz
Power 1200VA;650W

Weight HP 54710A HP 54720A
(approximate) Net 5kg(54lb)  26.4kg (58 1)
Shipping  318kg{701b} 335 kg (74 1b}

Dimensions Refer to the outline drawings oo
to the right. ¥
Notes ° ®
1. Dimensions are for general
information only. If dimensions 25 09.4in
are required for building special &37.38mm
enclosures, contact your HP field
engineer.
2. Dimensions are in millimeters 24567in
and (inches). 6 24mm
= 7]
17 471in
433.6mm
y -3
0 0O
T e $.378in
oo 238 2mm
BLAEG?
Product Regulations  Safety IEC 348
UL 1244
CSA Standard €22.2 No.231 (Series M-89)
EMC This product meets the requirement of the European Communities (EC)
EMC Directive 89/336/EEC.

Emissions  EN55011/CISPR 11 {ISM, Group 1, Class A equipment}
SABS RAA Act No. 24 {1990)

Immunity EN50082-1 Code' Notes?
EC 891-2 (ESD} 4kV ED, 8kV AD 1
1EC 801-3 {Rad.} 3 V/m 2
{EC 801-4 (EFT) 1kV 1
' Performance Codes:

1 PASS - Normal operation, no effect

2 PASS - Temporary degradation, self recoverable.

3 PASS - Temporary degradation, operator intervention required.
4 FAIL - Notrecoverable, component damage.

2 Notes:
{None}

HP 54710A, 54720A Service Guide 1-7
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Chapter 1: General information
Recommended Test Equipment

Recommended Test Equipment

Table 1-1 shows a list of the test equipment required to test performance, calibrate and
adjust, and troubleshoot this instrument. The table indicates the critical specification of the
test equipment and for which procedure the equipment is necessary. Equipment other than
the recommended model may be used if it satisfies the critical specification listed in the table.

Fable 1-1 Recommended Test Equipment
Equipment Required Critical Specifications Recommended Model  Use*
Signal Generator 40 and 300 MHz, sine wave HP 8664A P

amplitude -12t0 2dB
frequency accuracy £0.1%

RF Amplifier 40 MHz to 1 GHz, 26 dB gain HP 34470

DMM 5 1/2 digit reselution HP 34401A P.T
dc voltage accuracy £0.025%
4-wire resistance accuracy +0.25%

Oscilloscope 1 GHz bandwidth HP 547204 with T
HPBAT11A, 124, 0r 21A
Calibration plug-in Ne substitute HP S4717A
Attenuator 2048 £1dB, BNC HP 8480 series Opt.20 C
with adapters
or Narda 755B-20
Power Spiitter >500 MHz bandwidth HP 116674
Termination BNCBOQ HP 101000 C
{optional}
Cable {2) BNC - 3 foot HP 105034 P,CT
Cable (3} BNC - 8inch HP 10502A P,C,T
Adapter (3} N {m} to BNC {f} HP 1250-0780 P
Adapter BNC tee {m}{fitf) HP 1250-0781 P.CT
Adapter BNC to dual banana HP 2512277 p

* P = Performance Tests, G = Calibration and adjustment, T = Troubleshooting

1-8 HP 54710A, 54720A Service Guide
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Preparing for Use

This chapter shows you how to prepare the HP 54710A and 54720A for use, It
references the routines necessary to establish calibration levels,

Following instrument set-up is a brief section covering oscilloscope operation. If you
are unfamiliar with this oscilloscope’s operation and do not have the operator’s
manuals, this section will help you.

The following areas are covered in this chapter.

Inspection
Setup

¢ (Cleaning
Operating

*

2-2 HP 547104, 54720A Service Guide
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Setting Up the Oscilloscope

When ordered as a system, the HP 54710A and 54720A are shipped from the factory
ready to use, with the plug-ins installed and normal-accuracy calibrations done.
However, if you ordered additional plug-ins and you want to change the instrument
configuration, this section will help you get the instrument ready to use.

To inspect the instrument

Inspect the shipping container for damage.

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

Check the accessories.

Accessories supplied are listed in chapter 1 of this service guide.

¢ [f the contents are incomplete or damaged notify your HP sales office.
Inspect the instrument.

¢ [f there is mechanical damage or defect, or if the instrument does not operate properly or
pass performance tests, notify your HP sales office.

¢ If the shipping container is damaged, or the cushioning materials show signs of stress,
notify the carrier as well as your HP sales office. Keep the shipping materials for the
carrier’s inspection. The HP office will arrange for repair or replacement at
Hewlett-Packard's option without waiting for ciaim settlement.

CAUTION

To check power requirements

The instrument requires a power source of 90 to 132 Vac or 198 to 264 Vac, 48 to 66 Hz,
1200 VA or 650 W maximum.

BEFORE CONNECTING POWER TO THIS INSTRUMENT, be sure the line voltage switch on
the rear panel 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 setting of the LINE SELECT sw'i!;ch.on the rear panel.
If the switch is set incorrectly, set it to either 115V or 230 V, whichever is
appropriate for the voltage in your area.

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

HP B4710A, 54720A Service Guide 2-3
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CAUTION

WARNING

CAUTION

Chapter 2: Preparing for Use
To install a plug-in

The fuse requirement is different for 100 V, 115V, and 230 V operation. The instrument was
shipped with the line voltage selection and fuse appropriate for the country 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.

For size, type, and part number of the fuse, see 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 earth contact.
Do not use an extension cord (power cable) without a protective conductor (grounding).
Grounding one conductor of a two-conductor outlet does not provide an instrument ground.

Failure to pi'ovide a protective earth ground could resuit in a shock hazard if there is a
failure in this instrument or equipment connected to it.

For shipments to Japan, this instrument is supplied with a heavy duty mains power cable. At
lower mains voltages (approximately 90 to 100 Vac) the increased mains current will cause
increased loss in the standard power cable. Insuch cases, be sure {o use the heavy duty
cable provided with this instrument.

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

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

See Also

To install a plug-in

There are a few things to consider when using plug-ins:

® Plug-ins may be removed and instalied without turning off instrument power.

* A plug-in calibrated to normal accuracy in a calibrated mainframe will have normal
accuracy in any slot of any other calibrated mainframe.

Install the plug-in in any empty slot of the mainframe.

Some plug-ins use more than one slot.

If the plug-in needs calibration, see "To calibrate the plug-ins" in chapter 4 of this
service guide.

If Best Accuracy is desired, see "To calibrate for Best Accuracy” in chapter 4 of this
service guide.

If you are using a probe or other attenuation device with your plug-in, you may
perform the probe calibration.

¢ Press | channel |, then press Probe. .., then press Probe cal Execute, and
follow the instructions on the screen.

“"Calibration Overview" in chapter 4 of this service guide.

24 HP 54710A, 54720A Service Guide
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Setting-Up the Oscilloscope
To ¢lean the instrument

To clean the instrument

To clean the instrument, use a soft cloth, damp with a mild soap and water solution.

HP 54710A, B4720A Service Guide 2-5
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Operating the Oscilloscope

Following is a quick introduction to the oscilloscope. It is not intended as a
comprehensive guide, but rather as help for people who need only a brief overview.

A Quick Tour of the Front Panel This section gives you a quick tour of the
front panel in a descriptive format with examples that help to illustrate the text.

Five Easy Steps to Operating the Oscilloscope This section gives you five
exerises that show you how to get the oscilloscope up and running, how to scale
a waveform vertically and horizontally, and how to use the help menu.

In Case of Difficultly This section contains a few simple hints in case you are
experiencing difficultly in either getting the oscilloscope to power up or to
display a signal.

A Quick Tour of the Front Panel

This section describes how to use the front panel. You will find that this information
will help you to gain the full use of your oscilloscope in the shortest possible time.
This section divides the front panel into six areas: entry devices, disk drive,

CAL signal, hardkeys, display, and softkeys.

Entry Devices

The entry devices include the knob, arrow keys, and keypad. The knob provides continuous
control, while the arrow keys are step controls, The keypad allows you to enter a specific
value.

Disk Drive

The disk drive is a 3-1/2 inch, high-density, Ms-Dos® compatible drive. You can use the disk
drive for loading applications, storing and loading waveforms, storing and loading instrument
setups, printing waveforms to a file, or loading new system firmware.

CAL Signal

The three CAL signal choices are dc, 2-kHz square wave, and 500-kHz square wave, The CAL
signal is used for mainframe calibration, plug-in calibration, probe calibration, best accuracy
calibration, skew calibration, and demonstration signals. The dc output is £2.5 Vinto 50 Q.
The 2-kHz and 500-kHz square waves are 1 V into 50 Q with about 1.6-ns edges.

MS-DOs®isa US. registered trademark of Microsoft Corporation.

2-6 HP 547104, 54720A Service Guide


https://www.manualsplus.com/
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Hardkeys

The two types of hardkeys are instant action and menu. Clear display and Run are examples
of instant action keys because as soon as you press them, the oscilloscope changes operating
states. Time base and Trigger are examples of the menu keys because pressing them causes
softkey menus to come up on the right side of the display.

Instant Action Hardkeys ) )
Arrow Keys Disk Drive

Meru .
Har?keys Keypad \ Krob CAL Signol
5 m aﬁﬁg‘: CONTRGL { 1S TORACER P ) JENTRYMEARIRE ) ‘1\ i
=== bodoooddlpeeger "=
BEe®0 - TR
DEEO & @ &®
o060
Jooogog A ©
O | (o e e I
(=== SETR e
ool el
Softkays 4 {:}]
m] Many Hérdkeys C)
®o LTB}
®o ) @
m [+ 3 SETURL e SYSTEMITT: @
[ A O D O | O
Immm&mmm&m Q Q
i T
Menu Hardkeys Plug-ing

4720802
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Chapter 2: Preparing for Use
A Quick Tour of the Front Panel

Display

The figure below shows the main areas of the display, and how you can interpret some of the
oscilloscope’s settings from the display.

Total record length, whichin

this example is 2000 points,
Amount of record that This column is the
is on the display. softkey menu area.
l I X Rcquisition
Shvos = 16 k d Sanpling wode
Status area y ' T ' i ' R

_real time
“qgavatent L

Ayecaging

Time base scaje is
setto 100 us/div. -

Channel 1ison, and ¥
is set to 300 mV/div
with =270 mV of offset.

"Rechird 1éagth
B2080 points...

100 ps/div
1 300 al/divy -270 al
2 280 w/div 781 mit

280, AHI00 ps

ghannel 2is on, apd it
i . . i
:li:: t??t 2:3 ?:y é’?ftet Channels3and4 Time base reference Time base Position
are turned off. is set to the center of is set to 250 us.
the graticule area.
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Softkeys

The softkeys are to the right of the display, and instead of placing a label on the softkey
itself, the label is actually located on the display next to the softkey. These labels on the
display are called menus, and which menu is on the display depends on which hardkey you
press. For example, pressing Time base brings up one menu while pressing Trigger brings up
a different menu.

There are five types of softkeys, and there are some differences on how each type of softkey
operates. The five types of softkeys are toggle, list, continuous, menu, and single choice.
Because the trigger menu contains all five types of softkeys, it is used over the next few
pages to demonstrate the differences among the softkeys.

Trigger When you press the Trigger hardkey, the Trigger softkey menu comes up on the right side of
Imeen the display.

triggered
Hode

| edge ]

T

Source

HoldoTf and
conditioning...

Toggle softkeys A typical example of the toggle softkeys is Sweep. It allows you to
choose between two or three selections, and you change selections by pressing that same
softkey. Sweep has choices of either triggered or auto. The highlighted choice is the
selection that is currently active. In the example at the left, auto is highlighted, which
indicates that the oscilloscope is set to auto sweep.

Sugep

triggered
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List softkeys A typical example of the list softkeys is Mode. It has several stacked
rectangles that represents a list of choices you can choose from. The top rectangle
shows the selection that is currently active. In the example at the left, edge is the
current selection.

You change selections by pressing the Mode softkey which brings up a second level softkey
menu on the display. Then, you use the softkeys, arrow keys, or knob {o change selections.
To activate that selection simply press the Enter softkey, then the display returns to the
previcus softkey menu. If you press the Cancel softkey, the oscilloscope returns to the
previcus selection.

2l
glitch
pattern
state
delay time
delay evenls

Pressing the mode
softkey brings this
second level menu
up on the dispiay.

Continuous softkeys A typical example of the continuous softkeys is Level. It hasa
range of values that you change with the keypad, arrow keys, or knob. In the example at
the left, Level (trigger level) is set to 480 mV.

Because the trigger menu only has one of this type of softkey, it is active when the menu
comes up on the display. You do not need to press the Level softkey when you want to
change the trigger level. However, the Time base menu has two of this type softkey, Scale
and Position. In this case only one of the softkeys is active at a time, and to make the other
softkey active you must press the corresponding softkey. You can tell which softkey is
currently active because it has a different colored background from the rest of the softkeys.

When using the time base scale or channel scale, the knob and arrow keys operate in two
modes. One mode is a 1-2-5 sequence, while the other mode is a fine mode that allows you
to make smaller incremental changes. You activate the fine mode by pressing the biue shift
key on the keypad, followed by pressing the arrow key with the word "Fine" written in blue
above that key. When the fine mode Is active, you'll see the word FINE at the top-right
corner of the graticule area. You get out of the fine mode by simply pressing the blue shift
key on the keypad, followed by pressing the arrow key with the word "Fine* written above it.
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Menu softkeys :
. A typical example of the menu softkeys is Holdoff and conditioning... The eliipses after the
Holdoff and word "conditioning” indicate that when you press this softkey, a new softkey menu comes up
conditioning. . on the display that allows you to make severa] additional choices. To exit this menu simply

press the Done softkey, then the display returns to the previous menu.

W
]
X
¥
Hystevesis P ina the Holdoff
ressing the Holdo
Loermal and conditioining
softkey brings this
second level menu
up on the display.
Single choice softkeys

A typical example of the single-choice softkeys is Enter. There are several variations of this
type softkey throughout the many softkey menus. When you press the softkey, the
oscilloscope executes that softkey comunand.
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Operating Your Oscilloscope in Five Easy Steps

This section provides five easy steps to use to familiarize you with the operation of the
oscilloscope.

You will find it easier to perform these exercises if you are at least a little familiar with how to
use the front panel. The best way to learn how to use the front panel is by reading "A Quick
Tour of the Front Panel." If you have not already read this, you will probably find it helpful to
do so before continuing.

Keystroke Conventions

To guide you while setting up the oscilloscope the following conventions are used to
represent keystrokes and other interactions with the instrument:

Text inabox, suchas | utility | or [ Time base |, represents hardkeys, those

defined by text on the front panel.

Bold text in a typewriter font, such as pisplay or Calibrate. .., represents text on the
CRT screen and may be a softkey you should press or a message to consider.

The blue key that has no writing on it is a shift key. It allows you to access the functions
written in blue above some of the hardkeys. In this manual it is represented by a box

with the word *blue® in it, like this: .

Equipment used in these exercises

All the pictures of the display in this book were generated using an HP 54712A Amplifier
plug-in, and using the 2-kHz CAL signal from the mainframe as a signal source. If you are
using a different plug-in or a different signal-source, your display and oscilloscope settings
may vary slightly from the pictures in this book.

For example, the HP 54712A plug-in has an internal trigger, whereas the HP 54711A plug-in
has an external trigger. If you connect the signal to the HP 54711A by using 2 BNC Tee or
power splitter to split the signal between the channel and trigger inputs, the signal on the
channel connector of the plug-in will have a lower amplitude. Therefore, your channe}
settings and display pictures may vary slightly from what follows.
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Step 1. Connect a signal to the oscilloscope
Connect a BNC cable between the CAL output BNC on the mainframe and channel 1.

If you are using a plug-in that uses external triggering instead of internal triggering, use a
power splitter or BNC Tee to split the signal between the channel and trigger inputs.
However, a power splitter maintains the signal’s integrity better than a BNC Tee. Also, a
BNC Tee or power splitter attenuates the signal’'s amplitude substantially, which may rmake
your display results different from the pictures in this book.

Press [etup |-

When you press the Setup hardkey, the Setup softkey menu is displayed.
Press pefault setup (a softkey).

The default setups put the oscilloscope in a particular operating condition. This gives you a
known starting point for the following exercises. The defauit conditions are listed in the
*Setup" chapter in the User’s Reference book.
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Step 2. lLet the oscilloscope find your signal

The purpose of this exercise is to demonstrate a feature that automatically sets up the
oscilloscope to display most input signals. This feature is called Autoscale.

The pictures of the display in this book were generated using an HP 54712A Amplifier
plug-in. If you are using a different plug-in, the display on your oscilioscope may vary slightly
from the pictures in this book.

Also, the pictures were made with the graticule sef to the frame mode. This was done to
mmake it easier for you to see the waveform in the picture without interference from the
graticule lines. However, the graticule lines on your display are dimmer than the waveform,
which makes it easier for you to see the waveform on your display even though the graticule
lines are also displayed.

Press :
Pressing the Autoscale key causes the oscilloscope to quickly analyze the signal. Then, it

Time bhase
Seate

100 ps/div

Position

Raf erencs |
left right

Wrndoati by

1 200 wu/div 472 WU

sets up the vertical, horizontal, and trigger to best display the signal. Autoscale can find
repetitive signals with a frequency greater than or equal to 50 Hz, a duty cycle greater than
one percent, and an amplitude greater than 50 mV p-p.

You may find situations where you pressed the Autoscale key unintentionally. When this
happens, you can use the Undo Autoscale key to return the oscilloscope to the settings prior
to pressing the Autoscale key.

& To undo an Autoscale, press| (biue) |, then press again.
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Step 3. Modify the setup of the oscilloscope

The purpose of this exercise is to show you the channel, time base, and trigger menus. This
is done by having you expand the signal vertically and horizontally until it almost fills the
display. You are expanding the signal because in the next exercise you will visually set
markers on the signal, and it is easier to set these markers visually when the signal is
expanded.

Press (located on the plug-in).

Press scale, then change the scaling so the vertical height of the signal is about
eight divisions.

When the knob and arrow keys are not in the fine mode, they change the scaling in a 1-2-5
sequence. Changing the scaling in this sequence actually changes an attenuator setting in
the plug-in. However, you can change the scaling in 1-mV increments by using the keypad,
or by setting the knob and arrow keys to the fine mode.

¢ To set the oscilloscope to the fine mode, press , then press the arrow key
with the word "Fine" written in blue above it.

You can tell when the fine mode is activate because you'll see the word "FINE" at the
top-right corner of graticule area.

For example, when using the HP 54712A plug-in, the knob or arrow keys changes the scaling
from 100 mV/div to 200 mV/div in one attenuator step. At 100 mV/div the signal is clipped,
and at 200 mV/div the signal is not expanded enough to take advantage of the full vertical
size of the display. However, you can use the keypad to set the scaling to 155 mV/div. The
attenuator in the plug-in is still set to 200 mV/div, but the mainframe does a software
expansion so that the signal is displayed at 155 mV/div.

To set the scaling to 155 mV with the keypad, type the number 155 on the keypad.
Then press for millivolts to select the unit of measure.

When you select a key with a unit of measure written on it, you do not need to press the
enter key. You only press the enter key if you are entering numbers that do not require a
unit of measure or that are in volts or seconds. Also, depending on the value you enter with
the keypad, the oscilloscope may round the value up or down. If you tried to enter

155.5 mV/div, the oscilloscope automatically rounds the entry to 156 mV/div because

1 mV/div is the smallest increment that is allowed for vertical scaling.

Press offset, then vertically center the signal on the display.

Offset moves the waveform vertically on the display. Offset is similar to the vertical position
on analog oscilloscopes, except that offset is calibrated. I offset is set to 480 mV, then you
know that the vertical center of the graticule area is 480 mV.

HPB4T10A, 547204 Service Guide 2-15


https://www.manualsplus.com/

Chapter 2; Preparing for Use
Cperating Your Oscilloscope in Five Easy Steps

You may need to readjust the scaling and offset until the signal is expanded vertically and is
centered on the display.

Channef 1
Display

Scale’

1

- Uirset

460.0 m'.E

Oifset is setto 430 mV s0 Irput

/ 1 (3556 ]
the center of the graticule [ ac 50034 kiz

area is 480 mV. 3

I 1S5 mi/idivy 460 wY

Vertical scale factor Celibrate,..

Ofsetseting 4 Press[Tine base |-

5 Press scale, then change the scaling so that the horizontal width of the positive
portion of the signal is about eight divisions.
Again, when the knob and arrow keys are not in the fine mode, they operate in a 1-2-5
sequence, changing the scale from 20 us/div to 50 us/div in one large step. However, you can
use the keypad to enter smaller values, like 31.7 us/div, or you can use the fine mode so that
you can adjust the knob and arrow keys in smaller increments.

6 Press position, then horizontally center the signal on the display.

Time basg
Scale

31.7 us/div

teft
Windowing

snabled

Time base scale factor

31.7 pusldiv _ 128.83200 ps
1 155 aU/div 488 sl

Time base position setting
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Position moves the waveform horizontally on the display. (Position is sometimes referred to
as delay on other oscilloscopes.) When Position is set to 0, then the trigger event occurs at
the reference point. The reference point is indicated at the bottom of the display by an
arrow. You can set the reference to the left, center, or right side of the graticule area by
using the Reference softkey. A positive position value is the amount of time after the trigger
event {posttrigger), while a negative value is the amount time before the trigger event
(pretrigger). Pretrigger information is an important feature because you can see what led up
to the trigger event.

Press | trigger |.

Press vevel, then set the trigger level near the center of the signal.

On plug-ins that have internal triggering, there is a horizontal line on the display and there is
a "T" on the right side of that line. This line moves vertically as you change the trigger level
and gives you a visual indicator of where the trigger level is in relation to the signal.

- 3

Lehannel L

Trigger level indicator

: Stane

t

1 155 mU/div 480 wY

Holdoff and
conditioning...

Time base reference indicator
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Step 4. Make measurements on the signal

The purpose of this exercise is to familiarize you with the marker menu and the autornatic
measurement features of the oscilloscope. You will begin by using the manual markers to
make a pulse width and an amplitude measurement on channel 1. After that, you will make
the same measurements by using the automatic measurement features.

Press| marker 1, then press mode.

Select manual, then press enter.

In the manual marker mode, there are two X markers and two Y markers. You can position
the X markers horizontally and the Y markers vertically on the display. You use the X
markers to make timing measurements and the Y markers to make voltage measurements.
& To change the mode selection, use the knob, arrow keys, or softkeys.

Set x1, ¥1 source to channel 1.

a Press X1, ¥1 Source.

b Select channel 1.

¢ Press Enter.

Set x2, Y2 source to channel 1.

a Press X2, ¥2 Source.

b Select channel 1.

¢ Press Enter,

Press x1 Position, then set the X1 marker to the left edge of the pulse.

Press X2 position, then set the X2 marker to the right edge of the pulse.

Press Y1 position, then set the Y1 marker to the bottom of the pulse.

Press ¥2 Position, then set the Y2 marker to the top of the pulse.

Notice the AX and AY at the bottom of the display. The AX value is the width measurement,
and the AY value is the amplitude measurement. The markers allow you to make custom
measurements on signals. But, remember that they are not tied directly to the waveform
data stored in memory; they are just positions on the display.

Marker

- o A5 Fosition

[ ¥1 Position
1 :
X2, Y2 Souece

, #2 Pasition
B1,7 psidiv

. L 28. 53200 os | 255.18500 ps
1 155 mil/div 480 =Y [ X | .
1{1} = 6.2 al 0.9 s V2 Pgsition
201} = 848,56 nv 255.185 us - -
b= 842.4 ml 255,185 ps 948.6 mk}
1/8% = 3.9187 kHz -
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Make an automatic +width measurement on channel 1,
a Press! (blue) |.

b Press| +width |.

¢ Select channel 1.

d Press Enter.

The automatic measurement results are displayed at the bottom left of the screen.
Make an automatic amplitude measurement on channel 1.

a Press| (blue) |.

b Press| v amptd |.

¢ Select channel 1.
d Press Enter.

The IEEE pulse parameter standards are used for all of the automatic measurements, unless
you make changes in the define measure menu.

Automatic m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>