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CERTIFICATION

WARRANTY

LIMITATION OF
WARRANTY

EXCLUSIVE
REMEDIES

ASSISTANCE

Heuwlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard
further certifies that its calibration measurements are traceable to the
United States National Institute of Standards and Technology {formerly
National Bureau of Standards), to the extent allowed by that
organization’s calibration facility, and to the calibration facilities of
other International Standards Organization members,

This Hewlett-Packard instrument product is warranted against defects
in material and workmanship for a period of one year from date of
shipment. During the warranty period, Hewlett-Packard Company will,
at its option, either repair or replace products which prove to be
defective.

For warranty service or repair, this product must be returned to a
service facility designated by HP. Buyer shall prepay shipping charges
to HP and HP shall pay shipping charges to return the product to Buyer.
However, Buyer shall pay all shipping charges, duties, and taxes for
products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use
with an instrument will execute its programming instructions when
properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be
uninterrupted or error free,

The foregoing warranty shall not apply to defects resulting from
improper or inadequate maintenance by Buyer, Buyer-supplied software
or interfacing, unauthorized modification or misuse, operation outside of
the environmental specifications for the product, or improper site
preparation or maintenance.

NG OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND
EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR .
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Safety Considerations

GENERAL

BEFORE APPLYING
POWER

SAFETY EARTH
GROUND

Safety Symbols

This product and related documentation must be reviewed for familiarization
with safety markings and instructions before operation.

This product is a Safety Class I instrument (provided with a protective earth
terminal).

Verify that the product is set to match the available line voltage and the correct
fuse is installed. Refer to instructions in Appendix B of the Operating Manual.

An uninterruptible safety earth ground must be provided from the mains power
source to the product input wiring terminals or supplied power cable.

Instruction manual symbol; the product WARNING

will be marked with this symbol when itis  THIS DENOTES A HAZARD. IT CALLS ATTEN-
‘A necessary for the user to refer to the in-  TION TO A PROCEDURE, PRACTICE, OR THE

struction manual.

LIKE, WHICH, IF NOT CORRECTLY PER-

6 FORMED OR ADHERED TO, COULD RESULT
Indicates h d It ) IN PERSONAL INJURY, DO NOT PROCEED
feates Razardous voltages BEYOND A WARNING SIGN UNTIL THE INDI-
1 Y . CATED CONDITIONS ARE FULLY UNDER-
- Indicates earth (ground) terminal. STOOD AND MET.
Indicates terminal is connected to chassis
/%7 OR L. when such connection is not apparent. CAUTION

/\_/ Alternating current.

Direct current.

Safety Information

This denotes & hazard. It calls attention {o an
operating procedure, practice, or the Iike,
which, if not correctly performed or adhered to,
could result in damage to or destruction of part
or all of the product. Do not proceed beyond a
CAUTION sign until the indicated conditions
are fully understood and met.

WARNING

il

Any interruption of the protective grounding conductor (inside or outside the
instrument} or disconnecting the protective earth terminal will cause a potential
shock hazard that could result in personal injury. (Grounding one conductor of
a two conductor outlet is not sufficient protection.)

Whenever it is likely that the protection has been impaired, the instrument must
be made inoperative and be secured against any unintended operation.

if this instrument is to be energized via an autotransformer (for voitage reduc-
tion) make sure the common terminal is connected to the earthed pole terminal
(neutral) of the power source.

Instructions for adjustments while covers are removed and for servicing are for
use by service-trained personnel only. To avoid dangerous electric shock, do not
perform such adjustments or servicing unless qualified to do so.

For continued protection against fire, replace the line fuse(s) only with 250V
fuse(s) of the same current rating and type (for example, normal blow, time
delay). Do not use repaired fuses or short circuited fuseholders.

When measuring power line signals, be exiremely careful and always use a step-
down isolation transformer whose output voltage is compatible with the input
measurement capabilities of this product. This product’s front and rear panels"
are typically at earth ground, so NEVER TRY TO MEASURE AC POWER
LINE SIGNALS WITHOUT AN ISOLATICN TRANSFORMER.
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INTRODUCTION

HOW TO USE
THIS MANUAL

This manual is written and organized as a reference manual. It
is the most complete source of information on the front-panel
operation of the HP 5373A.

To learn the basic operation of the HP 5373 A, read the
Application Guide and then use this manual when you have
questions regarding details of the instrument’s operation.

To help you find information quickly, this manual is divided
into 17 chapters plus five appendices, and the index. In
addition to a comprehensive table of contents at the beginning
of this book, each chapter is preceded by its own table of
contents for easy reference.

The HP 5373A Operating Manual is organized as follows:

m Chapters 1 through 4 describe the measurement
functions.

o Time Interval Measurements

o PRF, Frequency, PR], and Period Measurements
o Special-Purpose Measurements

o Histogram Measurements

m Chapter 5 discusses arming and provides an example
of how each arming mode operates.

0 Arming
w Chapter 6 describes the front and rear panel features.
o Front Panel/Rear Panel

m Chapters 7 through 14 provide information on each of
the menus.

Function Menu

Input Menu

Math Menu
Pre-trigger Menu
Instrument State Menu
System Menu

Test Menu

Help Menu

gpoooogon

Introduction-1
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HP 5373A
OVERVIEW

The HP 5373A
Key Features

Introduction-2

m Chapters 15 and 16 describe the numeric and graphic
analysis capabilities.

o Numeric Results
o Graphic Results

m Chapter 17 provides procedures for operation
verification and the testing of the HP 5373A against its
specifications.

g Performance Tests

m Appendices A through E provide additional useful
information.

A Guide to the Function Menu
Unpacking and Installing

Status and Error Messages

10:1 Probe Calibration Procedure
Specifications

oooog

The Hewlett-Packard 5373A Modulation Domain Pulse
Analyzer makes PRF, Frequency, PRI, Period, and Time
Interval Measurements at rates of up to 13.3 million
measurements-per-second. The 5373A analyzes this data,
turning it into useful information by producing statistics,
histograms, time variation graphs, and performing limit tests.
The 5373A has the unique ability to analyze the dynamics of
frequency, time interval, and phase as a function of time. This
new representation is called the “modulation domain.” The
HP 5373A provides full HP-IB programmability, and a
powerful set of arming and triggering features which allow
you to precisely select signal features to be measured.

The key features include:

s Continuous measurements at up to a 13.3 MHz rate

DC to 500 MHz frequency range (100 MHz to 2 GHz
with optional input channel)

» Histogram measurements using hardware processing
for acquiring and analyzing very large sample sizes
quickly

m Pre-trigger for frequency and time interval
measurements

m Averaging for measurements to increase resolution

u Single-channel phase measurement (Phase Deviation
function)
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MANUALS
SUPPLIED

ACCESSORIES
SUPPLIED

ACCESSORIES
AVAILABLE

m Cumulative time jitter measurement (Time Deviation
function)

w Measurement arming by signal edge, time, events
® — 4.0 to +4.0 second time interval range

Selection of input pods: 50Q Envelope Detector, 509,
1 M, or 10 kQ active probe

m Selectable hysteresis for measurements on noisy signals

The following manuals are supplied with the HP 5373A:

m Application Guide
m Operating Manual
m Programming Manual

The HP 5373A Frequency and Time Interval Analyzer is
supplied with the following:

s Detachable Power Cable
a 1 -HP 53702A Envelope Detector Pod
= 1 -HP 54002A BNC Input Pod
The type of power cable supplied depends on the country of

destination. Refer to Table B-1, AC Power Cables Available, for
the part number of the appropriate cable.

The following accessories are available for the HP 5373A:

HP 53702A 5082 Envelope Detector Pod

HP 54001A 10 kQ/2pF, 10:1, 1 GHz Miniature Active
Probe /Pod

HP 54002A 50Q BNC Pod

HP 54003A 1 MQ/8pF, 300 MHz Pod with 10:1 Probe
HP 54300A Pod Multiplexer

HP J06-59992A Time Interval Calibrator

HP P/N 1494-0059 Rack Slide-Mount Kit

HP P/N 05373-67001 Service Support Kit

Introduction-3
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OPTIONS
AVAILABLE

HP 5373A
SPECIFICATIONS

INSTRUMENTS
COVERED BY
THIS MANUAL

Introduction-4

The following options are available for the HP 5373A:

m 020 FastPort
030 Channel C

908 Rack mount kit for mounting without front
handles

m 910 Additional Application Guide, Operating Manual,
and Programming Manual

913 Rack mount kit for mounting with front handles

916 Additional Operating Manual and Progfamming
Manual

Instrument specifications are listed in Appendix E,
SPECIFICATIONS. These specifications are the performance
standards or limits against which the instrument can be tested.

This instrument has a two-part serial number in the form
0000A 00000 which is stamped on the serial number plate
attached to the rear of the instrument. The first four digits and
the letter constitute the serial number prefix and the last five
digits form the suffix. The prefix is the same for all identical
instruments. It changes only when a change is made to the
instrument. The suffix, however, is assigned sequentially and
is different for each instrument. This manual applies directly
to instruments having the same serial number prefix as listed
under SERIAL NUMBER on the title page.

An instrument manufactured after the printing of this manual
may have a serial number prefix that is not listed on the title
page. These unlisted numbers indicate that the instrument is
different from that documented in this manual. The manual
for this newer instrument is accompanied by a “Manual
Updating Changes” supplement. This supplement contains
information that explains how to adapt the manual to the
newer instrument.

In addition to change information, the supplement may
contain information for correcting errors in the manual. To
keep this manual as current and accurate as possible,
Hewlett-Packard recommends that you periodically request
the latest Manual Updating Changes. The supplement for this
manual is identified with the manual print date and part
number, both of which appear on the manual title page.
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Complimentary copies of the supplement are available from
Hewlett-Packard. For information concerning a serial number
prefix that is not listed on the title page or the Manual
Changes supplement, contact your nearest Hewlett-Packard
Sales and Support Office.

Listed on the title page is the part number for a microfiche
version of the Operating Manual. This number can be used

to order 100 X150 mm (4 X6 inch) microfilm transparencies of
the manual. Each microfiche contains up to 96
photo-duplicates of the manual pages.

Introduction-5
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CHAPTER
OVERVIEW

1

This chapter describes the time interval measurements of the
HP 5373A and how to use them.

The HP 5373A makes three types of time interval
measurements:

m Time Interval (TT)

m Continuous Time Interval (CTI)

m =Time Interval (=TI)

The topics discussed in this chapter are:

m A comparison of Time Interval, Continuous Time Interval,
and xTime Interval measurements

m Examples of how to interpret time interval results

m An illustration of each time interval measurement and
arming mode

TECHNICAL COMMENT

Several basic concepts of the HP 5373A are described at the
beginning of Chapter 2.

Please review the following topics in Chapter 2 for the
fundamentals of how the HP 5373A makes measurements:

u Time and Events
m A sample

m  Sampling
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TIME INTERVAL
MEASUREMENTS
COMPARED

Figure 1-1. Trigger
Event Settings

Normal/Fast
Measurement Mode

A time interval is a measurement of elapsed time between two
electrical pulses. Electrical pulses are defined by changes in _
voltage. Rising voltage is associated with a positive-going edge or
slope and falling voltage with a negative-going edge. These
changes in voltage can trigger the start and stop of a
measurement. A “trigger event” is a specific voltage on a rising or
falling slope of an input signal that will trigger the HP 5373A. For
example, the trigger event can be specified on the Input menu of
the HP 5373A as a 500 mV level on the positive slope of a signal.
Figure 1-1 shows such a setting on the Input menu.

|

Haiting for araing...
Freguency B: B ¥ i

INPUT

KISETET M 1nput Channels TiL Preset i
Trigger Events [1.4¥]
Slepe  KMode Level E
Chan @; ECL Preset
Chan B: - <6 av (1.3 V]
than £: P08 NARUAL L

Ext Arn Level
Channel A EChanne! B Channel C

Input Pod HP S3782R  HP 54B82R  wewwe
lapedance 58 Se o %8 R
#las Leval RC b BHE BKD [
fAttenuation 1:t ’
Hysteresis IEITE WCTO @ -

Max Input +28 dbs 2 Y peak «2¥ dbe

N N O W N I

The rate at which the HP 5373A is able to store measurement
data can be set to one of two settings. The feature is called
“Measurement Mode,” and is set on the System Menu. The
choices are Normal and Fast. Be aware that the range of
measurement is limited with some arming modes when using
the Fast Measurement Mode. The exact range of operation is
included with the arming mode descriptions that follow.

m Normal Measurement Mode:

TI and =TI — 200 ns between measurements is required to
store data
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Time Interval

Figure 1-2.
Time Interval on
One Channel

CTI — 100 ns between measurement samples is required to
store data

g Fast Measurement Mode:

TI and =TI — 135 ns between measurements is required to
store data

CTI — 75 ns between measurement samples is required to
store data

The Time Interval function measures time intervals on one
input channel, or positive time intervals from one channel to
another. The measurements are “individual.” That is, there is a
start and stop for each measurement. After each measurement,
the data for that measurement is stored away. Only then can
another measurement start.

The Time Interval function measures time intervals from 10 ns
to 8.0 seconds (10 ns to 131 us in Fast Mode). Data storage
between measurements takes 200 ns in the Normal
measurement mode and less than 135 ns in the Fast
measurement mode. (For more on Normal and Fast
measurement modes, refer to “System Menu,” chapter 12.) If
you need to measure time intervals less than 10 ns, use =TL
The two examples below show how TI measurements are
made.

Figure 1-2 shows an example of a one-channel Time Interval
measurement-—

TIME INTERVAL A
2200ns

CHAN[\%E&U? ﬂ rl ﬂ ﬂ
i 1 { Z |

TRIGGER EVENT ON POSITIVE (RISING) SLOPE

WRIL NG

Note that the HP 5373A can display when each measurement
occurs, by the number of trigger events or time, with the Time
Variation graph on the Graphic screen. For more information
on Time Variation graph, refer to “Graphic Results,”

chapter 16.
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Figure 1-3 shows an example of a two-channel Time Interval
measurement—

TIME INTERVAL A-———8

CHANNEL A i | i I ! I i | ! I
INPUT

CHANNEL B ﬂ I l I I ﬂ
INFUT

fLL_f]

]

-

[
z200ns

-

.|

NOTE THAT MEASUREMENTS ALWAYS START ON THE CHANNEZL A SIGNAL

WEOZ M

Figure 1-3. Time Interval on Two Channels

A pulse-width measurement is also a “two-channel”
measurement, although it is made on a single input signal.
Pulse-width measurements are described in “Special-Purpose
Measurements,” chapter 3.

Continuous  The Continuous Time Interval function measures
Time Interval single-channel time intervals only. This time interval type is
called continuous because, unlike the other time interval types,
CTI provides time interval results between every pair of
samples, rather than only between start and stop pairs.
Compare the CTI measurement in Figure 1-4 with the TI
measurement in Figure 1-2.

The Continuous Time Interval function measures time
intervals from 100 ns to 8.0 seconds in the Normal
measurement mode and 75 ns to 131 us in the Fast
measurement mode. (For more on Normal and Fast
measurement modes, refer to “System menu,” chapter 12.}

Figure 1-4 shows an example of a Continuous Time Interval
measurement-—
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Figure 1-4.
Continuous Time
Interval

CONTINUOUS TIME INTERVAL A

CHANNEL A ﬂ ﬂ ﬂ H ﬂ
INPUT 1 E , l , )

[ ——
=100ns

WEE 1

Continuous Time Interval is similar to a Period measurement,
but CTI never provides the average time interval when a
measurement occurs over more than one period of the signal.
A CTI result is the time over which the measurement was
made. A Period result is the average of the signal periods that
occur during the time of the measurement. Figure 1-5
compares CT1 and Period measurements.

CONTINUOUS TIME INTERVAL

<100ns

FL 11

l I I I i 1 CT{ RESULTS
MEAS 1 = AMOUNT

MEAS 2 = AMOUNT

' OF TIME BETWEEN
1 AND 3.
l\-i}'ﬁ{"){?f{? 1 \ETDGEE 2 \EDGE 3 \-EDGE 4 \EDGE 5 RSt

! 1

OF TIME BETWEEN
2 EDGE 3 AND 5.

t Tl

PERICD

PERIOD RESULTS

MEAS A = AVEF?AGE O
INTERVALS 1 AND

|
:_] .—l { 1 MEAS B - AVERRGE OF
OF INTERVALS 3 AND 4.

bl |

B

+Time Interval

WE0L NI

Figure 1-5, Continuous TI vs. Period

The =Time Interval function measures positive or negative
time intervals on one channel, or from one channel to another
channel. The measurements are “individual.” As with TI
measurements, there is a start and stop for each measurement.
After each measurement, the data for that measurement is
stored away. Only then can another measurement start.
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The =TI function measures intervals from —4.0 seconds to +4.0
seconds, including 0 seconds (—65 us to +65 us in Fast Mode).
Data storage between measurements takes 200 ns in the
Normal measurement mode and 135 ns in the Fast
measurement mode. (For more on Normal and Fast
measurement modes, refer to “System Menu,” chapter 12.)
You can measure intervals less than 10 ns with =TT {0 seconds
with two-channel £TI). The two examples below show how
+TT measurements are made.

Figure 1-6 shows an example of a one-channel +Time Interval

measurement—
Figure 1-6. +TIME INTERVAL B
*Time Interval on ﬂ ﬂ ﬂ ﬂ
One Channel CHAN??E%?

L]

The only difference between a TI measurement on one channel
and a =TI on one channel is that the =TI can measure shorter
time intervals.

WROE N3

Figure 1-7 shows an example of a two-channel =Time Interval
measurement—

+TIME INTERVAL A—B

CHANNEL A ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ_

INPUT

CHAN?&%U? m ﬂ ﬂ H ﬂ ﬂ
BRI o S0 B SET B A B K B

ME ASUREMENTS

12,3 4 = POSITVE RESULT
5.6 = NEGATIVE RESULT

WOl _N3M

Figure 1-7. = Time Interval on Two Channels
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Time Interval Measurements

This section describes two time interval measurements and
how to interpret the measurement results. For each example,
the signal to be measured is described, and the arming mode
used for the measurement is explained.

TECHNICAL COMMENT

Arming is an important element of every HP 5373A measure-
ment setup. It allows you to specify when to begin a group of
measurements and how often measurement samples within the
group will be acquired.

Refer to “Arming,” chapter 5, for more on what arming is and
how it works, In the following examples of time interval meas-
urements, different arming modes are demonstrated to show
their effect on the measurements.

This example describes a Time Interval measurement where
not all intervals are measured because of the rate at which
events are occurring. The description here also applies to +T1
measurements. The signal to be measured is shown in

Figure 1-8.

TIME INTERVAL A

.

Sl s I s N s E Y
2 3

Figure 1-8. Time Interval on Channel A

WE M

Because the time intervals are occurring at a rate at which the
HP 5373A is not able to capture every interval, there are time
intervals that are not measured. Even though the intervals are
not measured, the number of edges of the input signal
between each measurement is known, as well as the time
between each measurement. The results from this example will
show how this works.

1. The Function menu is the default setup selected with the
Preset key. The menu is shown in Figure 1-9.
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Figure 1-9.
Function Menu

2.

Time Int A: 149.2 ns  Sampie

Hid/Sazp
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[ETTNTIETITTM heasurswent Channe! WECHRR S99° |
fcquire block of NESMMEYIE seas Holcef?
Pra-trigger Total Keas = 188 m—— E
Tine
Holdoff

i
4
NS Aruing Mode ———e
Biock Holdoff: ———
fire a block of measuresents autowaticaily Event a

Holdoff

SaEpie Rra:
iArn sampling oh #&as channel automaticaliy 1

befauit
LAutol

The arming mode is Automatic. Automatic arming begins
the group of measurements as soon as possible and
provides for acquisition of measurement samples as
quickly as possible.

The Numeric screen in Figure 1-10 shows a portion of the
results. The Expanded Data feature is set o On.
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Figure 1-10.
Time Interval results

r i
fags Size = ; wuj
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Eut 1 3
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Evt 1
8815 Heas 149.2 ns +
Evt 1 Prior Page ,...m..,,,j
8816 Meas 149.2 ns e
Evt ! Next Page
BE1?  Meas 14%.2 ns 1 g
Ewt H L] l
!
d

The Expanded Data feature displays the number of events that
are “missed” during time interval measurements. According
to the results, one event is missed between each measurement.
A missed event is an edge of the input signal that is counted,
but not timed. Since when the event occurred is not known, no
measurement can be computed. Because the HP 5373A
continues to count time and events during a group of
measurements, it can provide the time between
measurements, -as well as the time of measurements. This can
be seen on the Event Timing graph in Figure 1-11. The time
from the end of one measurement to the beginning of the next
is displayed with the Delta feature. '
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Figure 1-11. —
Time Between l
Measurements

ETia: Tiwe [nt A 26 Sep 1989 89:58:22 200N
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This information is presented with the waveform of the signal
in Figure 1-12.

TIME INTERVAL

MEASUR}EMENTS

,/_ MISSED EVENT | M15$ED[EV€N"§” \

!

CHANNEL A A - & & & & { l &

INFUT E i
148 2ns L 298.2ns 1 1489.2ns | 298.2ns ! 148.2ns |
T i A ST i

W08 NI

Figure 1-12. Time Interval With Missed Events
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TECHNICAL COMMENT

When the HP 5373A collects measurement data, it is in the form of
a count of events and time. The event count is the number of trig
ger events (an event as specified on the Input menu) that have oe
curred since the start of the measurement sequence. The time is the
elapsed time from the beginning of the measurement sequence to
when the event occurs. You can see in the drawing below a graphic
representation of this idea of keeping a running total of the number
of events and the time they occurred.

Y s tg ts tg
EVENTS: eq » 1 ey = 2 eg- 3 e, - 4 eg - 5
TIME. 14 = 100ns £2=50&m t3 = 1000ns ty = 1BE0ns t5=ZSZMS

Continuous

Time Interval

with Missed Events
Example

WEDD_Na

From this event and time data, the results for the measurement
functions can be computed. When events are occurring faster
than the HP 5373A can store the time of the events, the number
of events without the time of occurrence information is known
and can be displayed as missed events on the Numeric screen
using the Expanded Data feature.

This example will show what missed events means for CTI as
opposed to missed events for Tl and =TI Again, this situation
occurs when events are occurring at rate faster than the

HP 5373A is able to store away the time at which the event
occurred. You should compare this example with the previous
TI measurement example. The comparison highlights the
differences between the individual measurement technique of
TI and £TI and the continuous nature of CTI measurements.

This CTI measurement is made with Event Holdoff arming,.
Holdoff arming lets you control when the block of
measurements can begin. In this example, the first
measurement will not begin until after the specified number of
events have occurred following a signal on the External Arm
input. The samples of measurement data will then be collected
as quickly as possible. If another block of measurements was
collected, the Holdoff condition would need to be satisfied
once again before the measurements could begin.

1-11
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1.

Figure 1-13.
Function Menu

The Function menu setup for this measurement is shown

in Figure 1-13.
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As described on the menu, after a positive event on
External Arm, 500 events will be counted on Channel A

before the first measurement sequence begins.

The Numeric screen in Figure 1-14 shows a portion of the

results. The Expanded Data feature js set to On.
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Figure 1-14.
Continuous Time
Interval Results

(= i
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The Numeric screen shows that one event was missed for each
measurement. For CTI measurements, this means that one
event was not timed during each measurement, but was
included in the measurement. Notice the time listed before the
first measurement. It is preceded by a “T”. This is the time
from the occurrence of the event on External Arm to when the
first measurement sample is acquired. For this example, “T” is
the time for 500 events.

1-13
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CHANNEL A
INPUT

EXT

n

f]

TECHNICAL COMMENT

The “T" time displayed on the Numeric screen in this example
is called, the Time Stamp of the block arming edge. It is
provided for this measurement setup of CTI with Event Holdoff.
This feature of referencing the arming edge provides the ability
to reference a group of measurements (a block) to the arming
edge of the block. Multiple blocks of measurements can then be
averaged by the HP 5373A. There is a Function menu field that
will appear when the number of blocks is set to more than 1 for
configurations that allow averaging. Averaged results will be
displayed on the Numeric screen and the Time Variation graph
on the Graphic screen. The arming modes for CTI that provide
for averaging are noted in this chapter. This feature is also
described in “Arming,” chapter 5 and in “Function Menu,”
chapter 7,

The one event that is missed during each measurement is
included in the measurement result. This is shown in the
waveform in Figure 1-15 that represents a portion of the
measured signal.

CONTINUOUS TIME INTERVAL

MEASUREMENTS
o A 3 BNG mmdeat—— 14, 3 B (G it 14,3 B i et
MISSED EVENT MESSEDEEVENT MISSED EVENT
!
500 ( & - & L3 L3 L3 %
EVENTS!

ARM

E .
35 66us _ | -

Figure 1-15. CTI With Missed Events



Figure 1-16.
Event Timing Graph
of CTI

Two periods of the input signal are collected for each

Time Interval Measurements

measurement. This information is also represented by the
Event Timing graph on the Graphic screen. Notice that the
start and stop ticks on the graph line up. This shows that the
end of one measurement is also the start of the next. See
Figure 1-16 below.
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TIME INTERVAL
ARMING MODES

HP 5373A Function and Arming Summary

Shown below are the measurement channels and arming
modes available for each of the time interval types.

ARMING MODE MEASUREMENT FUNCTION
TIME CONTINUOUS £TIME
INTERVAL | TIME INTERVAL | INTERVAL OR
OR OR HISTOGRAM
HISTOGRAM T |HISTOGRAM CTL =Tt
A A= B A A AwB
B |Bea 8 B |Ba
AUTOMATIC
AUTOMATIC [er | c- G | o+ Bipsiic
EDGE HOLDOFF c c c
TIME HOLDOFF c | ¢ c
EVENT HOLDOFF c | ¢ c :
SAMPLING
INTERVAL SAMPLNG | C | © c c b
TME SAMPLING
CYCLE SAMPLING
EDGE SAMPLING
PARITY SAMPLING c
REPET EDGE c | c c c
SAMPLING
REPET EDGE-PARITY c
SAMPLING
RANDOM SAMPLING | C | C c
HOLDOFF/SAMPLIN

EDGEANTERVAL £ c c c [
EDGE/TIME
EDGEEDGE
EDGE/CYCLE
EDGE/EVENT NN
EDGE/PARITY c
EDGE/RANDOM c | ¢ c
TIME/INTERVAL
TIMETIME N N
EVENT/NTEAVAL
EVENT/EVENT N* N
EXTERNALLY GATED
MANUAL

Symbot C or N indicates that a measurement can be made using the corresponding combination of Function, Channel, and Arming selections.
Continuous Arming, (Block/Sample Arming)
Non-Continuous arming, (Start/Stop Arming), setups are limited to M blocks of 1 measurement.

1. DUAL. Simultaneous Duai-channel, (2 results). Frequency and PRI options are: A&B, A&C, B&C. Totalize option is: A&B.

2. RATIO. Freguency and Period ratio options are: A/B, A/C, B/A, B/C, C/A, C/B. Totalize ratio options are: A/B, B/A.

3. SUM. Frequency and Period sum options are: A+B, A+C, B+C. Totalize sum option is: A+B.

4. DIFFERENCE. Frequency and Period difference options are: A-B, A-C, B-A, B-C, C-A, C-B. Totalize difference options are: A-B, B-A,

C =
N:

* = Default

1-16
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Measurements
Referenced To The
Block Arming Edge

There are four arming modes for Continuous Time Interval
measurements that reference all measurements of a block to
the block holdoff arming edge. They are:

m Edge Holdoff
R Time Holdoff
» Event Holdoff
® Edge / Interval

For these arming modes, the edge which arms each block is
“time-stamped,” and the elapsed time between the block
arming edge and the first measurement sample is measured.

While all the arming modes provide the time from the
beginning of the first measurement of a block, these
time-stamp arming modes also provide the time between the
block arming edge and the first measurement sample that is
collected. The time value is displayed on the Numeric screen.
It is listed before the first measurement result of the block and
has a “T” in front of it. The diagrams in the next part of this
chapter show the time-stamp arming modes with a portion of
the example signal labeled with a “T”.

NOTE

To receive valid data, the interval between the block
arming edge and the first measurement sample must
be within the measurable range of the selected
measurement mode:

Normal Measurement Mode = 10ns to 8.0 s

Fast Measurement Mode = 10 ns to 131 us

1-17
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Averaged Results
for Continuous
Time Interval

TIME INTERVAL
ARMING MODE
EXAMPLES

TECHNICAL COMMENT

The HP 5373A has been optimized to always capture both the
block arming edge and the first measurement sample, even if
they occur only 10 ns apart,

If the first measurement sample is received by the HP 5373A
less than 100 ns (75 ns for Fast mode) after the block arming
edge, the measurement sample will be captured, but the
instrument will be storing data during the 180 ns which follow
the arming edge. During that 180 ns, trigger events of the
measurement signal will be counted but will have no time data
associated with them.

The feature of time-stamping the arming edge makes it
possible for the HP 5373A to average multiple blocks of
measurements. When you select one of the four arming
modes from the previous page for a multiple-block
Continuous Time Interval measurement, a field on the
Function menu will allow selection of “Averaged Results”
(the other option is “ All Results”). The averaged results are
shown on the Numeric screen, the Time Variation and Event
Timing graphs. If the total number of measurements selected
exceeds the size of internal memory, “Averaged Results” is
the only option available.

This section shows the different types of time interval
measurements along with a timing diagram to illustrate each
available arming mode. In all the examples, the rate of events
to be measured is assumed to be within the HP 5373A’s
capability to collect event and time data for all measurement
trigger events. The trigger event is the positive slope of the
measurement signal for these examples.
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Time Interval TIME INTERVAL MEASUREMENT
Measurements WITH AUTOMATIC ARMING

MEASUREMENTS
BLOCK ARMEDﬂ\ // \

CAa_/\ R

i =
57

/\
A\

=
B

WEO4 N3

Figure 1-17. Time Interval | Automatic

DESCRIPTION:

m A block of measurements can begin as soon as the
Analyzer is ready.

m Measurement data is collected as quickly as possible at the

trigger events of the signals being measured. Four
measurements are shown.
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TIME INTERVAL MEASUREMENT
WITH EDGE HOLDOFF ARMING

EASURECMENT
BLOCK ARMED—\ /——'ML SUlE EN Sm\

NN N

|

i

i
|

WOS_N3

Figure 1-18. Time Interval | Edge Holdoff

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a positive edge on ..

External Arm. The measurement start is delayed until the
arming edge occurs.

® Measurement data is then collected as quickly as possible
at the trigger events of Channel A. Three measurements are
shown.

s The diagram shows an edge holdoff of a positive edge on
External Arm. Other options are a positive or negative
edge on Channel A or B.
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TIME INTERVAL MEASUREMENT
WITH TIME HOLDOFF ARMING

REFERENCE EDGE

BLOCK ARMED \\ MEASUREMENTS

)

TIME

WFOE. N3

Figure 1-19. Time Interval | Time Holdoff

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a selectable time

delay. The start of the delay is referenced to a positive edge
on Channel B.

Measurement data is then collected as quickly as possible
at the trigger events of Channel A. Two measurements are
shown.

The diagram shows the time delay referenced to a positive
edge on Channel B. Other options are a positive or
negative edge on Channel A or External Arm.

For Normal Measurement Mode —

Range of Time = 2 ns to 8,0 s. Can be set with a2 ns
resolution.

For Fast Measurement Mode —

Range of Time = 2 ns to 131 us. Can be set with a 2 ns
resolution.
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TIME INTERVAL MEASUREMENT
WITH EVENT HOLDOFF ARMING

REFERENCE EDGE~ BLOCK ARMED~ MEASUREMENTS
I
: l m
: %:} ﬁ<§ ?{b
EVENTS
T.1. A

WEOT_N3

Figure 1-20. Time Interval | Event Holdoff

DESCRIPTION OF DIAGRAM:

® A block of measurements can begin after a selectable event
delay. The start of the three-event delay here is referenced
to a positive edge on Channel A.

m  Measurement data is then collected as quickly as possible
at the trigger events of Channel A. Two measurements are
shown.

m The diagram shows an event delay referenced to a positive
edge on Channel A. Other options are a positive or
negative edge on Channel B or External Arm.

m The delay events can be on Channel A or B.

® For Normal Measurement Mode:

Range of Events = 0 to 4,000,000,000

m For Fast Measurement Mode:

Range of Events = 0 to 65,000

1-22



Time Interval Measurements

TIME INTERVAL MEASUREMENT
WITH INTERVAL SAMPLING ARMING

Bl OCK ARMED\Nj /‘MEASUTZ’MENTSM\
cos AL L ALN
N AN AN

Lz NTERVAL —we— INTERVY AL =t [ NTERY AL —sba—

ZMEASUREMENT CIRCUITRY DELAY <200ns

|

T.1. A—=B

WED8 _N3

Figure 1-21. Time Interval | Interval Sampling

DESCRIPTION OF DIAGRAM:

® A block of measurements can begin as soon as the
Analyzer is ready.

m For Time Interval measurements, one measurement is
taken per interval when the specified sample interval is
longer than the time interval measured. If the sample
interval is shorter than the time interval measured, the
measurement data will be collected just as it is for Time
Interval measurements using the Automatic arming mode.
In the example shown above, the sample interval sets the
time between measurements. The sample interval is
repetitive and asynchronous with the signal being
measured. Three measurements are shown.

® For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 5. Can be set with a
resolution of 100 ns.

® For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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TIME INTERVAL MEASUREMENT
WITH REPETITIVE EDGE ARMING

, MEASUREMENTS
BLOCK ARMEDW\ / l \
] ] ;

ARM
SAMPLE SAMPLE SAMPLE
ARMED ARMED ARMED

T.1. A—B

WL N3

Figure 1-22. Time Interval | Repetitive Edge

DESCRIPTION OF DIAGRAM:

w A block of measurements can begin as soon as the
Analyzer is ready.

s Measurement data for one measurement is then collected
after each positive edge on External Arm. There is one
measurement per arming edge. Three measurements are
shown.

& The diagram shows a sample arm of a positive edge on

External Arm. Other options are a positive or negative
edge on Channel A or B.
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TIME INTERVAL MEASUREMENT
WITH RANDOM SAMPLING ARMING

/ MEASUREMENTS—\

4 TO 15 4 TO 15
COGES ON EOGES ON
CHANNEL A CHANNEL. A [\_
T A—=B

Figure 1-23. Time Interval | Random Sampling

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

m Measurement data for each measurement is then collected
after a random number of edges on Channel A. The
random number of edges on Channel A varies from 4 to 15
between each measurement.

m HP 5373A always randomizes on Channel A.

® Random sampling is only valid up to a 100 MHz rate. For
more information, refer to “Arming,” chapter 5.

NOTE

The pseudo-random sequence generator operates in a
“free-run” mode. Because of this, the first measurement
in a sequence can occur after fewer than four edges on
Channel A. For the measurements that follow, the
pseudo-random  sequence generator arms a
measurement every six to seventeen edges on
Channel A.
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TIME INTERVAL MEASUREMENT
WITH EDGE/INTERVAL ARMING

ASUREMENTS
BLOCK ARMED “\ /——‘ME ?U EME *___—\

AR

EXT
RM
' s‘L——-INTERVAu —MJ*——-INTERVAL ——J*——-INTERVAL -—J

L-MEASUREMENT CIRCUITRY DELAY <200ns

T. I . .él WE0O N3

Figure 1-24. Time Interval | Edge/Interval

DESCRIPTION OF DIAGRAM:

= A block of measurements can begin after a positive edge on
External Arm. The start is delayed until the arming edge
occurs.

m For Time Interval measurements, one measurement is
taken per interval when the specified sample interval is
longer than the time interval measured. If the sample
interval is shorter than the {ime interval measured, the
measurement data will be collected just as it is for Time
Interval measurements using the Automatic arming mode.
In the example shown above, the sample interval sets the
time between measurements. The sample interval is
repetitive and asynchronous with the signal being
measured. Three measurements are shown.

s The diagram shows an edge holdoff of a positive edge on
External Arm. Other options are a positive or negative
edge on Channel A or B.

m For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 s. Can be set with a
resolution of 100 ns.

w For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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TIME INTERVAL MEASUREMENT WITH
EDGE/RANDOM ARMING

EOGES ON EDGES ON

CHANNEL A CHANNEL A [‘\’

/MEASUQEMENTS—\

015 4 T0 15

TL A—=B

Figure 1-25. Time Interval | Edge/Random

DESCRIPTION OF DIAGRAM:

NOTE

A block of measurements can begin after a positive edge on
Channel B. The measurement start is delayed until the
arming edge occurs.

Measurement data is then collected for each measurement
after a random number of edges on Channel A. The
random number of edges on Channel A varies from 4 to 15
between each measurement.

The diagram shows an edge holdoff of a positive edge on
Channel B. Other options are a positive or negative edge
on Channel A or External Arm.

HP 5373A always randomizes on Channel A.

Random sampling is only valid up to a 100 MHz rate. For
more information, refer to “ Arming,” chapter 5.

The pseudo-random sequence generator operates in a
“free-run” mode. Because of this, the first measurement
in a sequence can occur after fewer than four edges on
Channel A. For the measurements that follow, the
pseudo-random  sequence generator arms a
measurement every six to seventeen edges on
Channel A.
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Continuous CONTINUOUS TIME INTERVAL MEASUREMENT
Time Interval WITH AUTOMATIC ARMING

Measurements

BLOCK ARMED w\

MEASUREMENTS

KRR RRRTR

CONTINUOUS T7.1. B

W11_NT

Figure 1-26. Continuous Time Interval | Automatic

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

= Measurement data is then collected as quickly as possible

at the trigger events of Channel B. Seven measurements are
shown.
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CONTINUQUS TIME INTERVAL MEASUREMENT
WITH EDGE HOLDOFF ARMING

nTn
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Figure 1-27. Continuous Time Interval | Edge Holdoff

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a positive edge on
Channel B.

m Measurement data is then collected as quickly as possible
at the trigger events of Channel A. Five measurements are
shown.

m The diagram shows an edge holdoff of a positive edge on
Channel B. Other options are a positive or negative edge
on Channel A or External Arm.

m The reference edge is time stamped, so all measurements in

the block are referenced in time to the holdoff edge.
Averaging of multiple blocks is supported.
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CONTINUQUS TIME INTERVAL MEASUREMENT
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Figure 1-28. Continuous Time Interval | Time Holdoff

DESCRIPTION OF DIAGRAM:

w A block of measurements can begin after a selectable time
delay. The start of the delay is referenced to a positive edge
on Channel B.

w Measurement data is then collected as quickly as possible
at the trigger events of Channel A. Three measurements are
shown.

® The diagram shows the time delay referenced to a positive
edge on Channel B, Other options are a positive or
negative edge on Channel A or External Arm.

w The reference edge is time stamped, so all measurements in
the block are referenced in time to the holdoff edge.
Averaging of multiple blocks is supported.

g For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 s. Can be set with a resolution
of 2 ns.

g For Fast Measurement Mode:

Range of Time = 2 ns to 131 us. Can be set with a resolution
of 2 ns.
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CONTINUOUS TIME INTERVAL MEASUREMENT
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Figure 1-29. Continuous Time Interval | Event Holdoff

DESCRIPTION OF DIAGRAM:

A block of measurements can begin after a selectable event
delay. The start of the three-event delay is referenced to a
positive edge on Channel A,

Measurement data is then collected as quickly as possible
at the trigger events of Channel A. Three measurements are
showrn.

The diagram shows an event delay referenced to a positive
edge on Channel A. Other options are a positive or
negative edge on Channel B or External Arm.

The delay events can be on Channel A or B.

The reference edge is time stamped, so all measurements in
the block are referenced to the holdoff edge. Averaging of
multiple blocks is supported.

For Normal Measurement Mode:

Range of Events = 0 to 4,000,000,000

For Fast Measurement Mode:

Range of Events = 0 to 65,000
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CONTINUOUS TIME INTERVAL MEASUREMENT
WITH INTERVAL SAMPLING ARMING
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Figure 1-30. Continuous Time Interval | Interval Sampling

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

m Measurement data is then collected on the trigger event of
- Channel A after each specified sample interval.

The first measurement begins on the trigger event after the

start of the first interval. Thereafter, measurements end on the

trigger event following each interval. The sample interval is
repetitive and asynchronous with the signal being measured.
Three measurements are shown.

m For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 s. Can be set with a
resolution of 100 ns.

a For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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CONTINUOUS TIME INTERVAL MEASUREMENT
WITH REPETITIVE EDGE ARMING
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Figure 1-31. Continuous Time Interval | Repetitive Edge

DESCRIPTION OF DIAGRAM:

A block of measurements can begin as soon as the
Analyzer is ready.

m Measurement data is then collected after each positive edge
on Channel B. One sample is collected per arming edge.
Three measurements are shown.

m The diagram shows a sample arm of a positive edge on
Channel B. Other options are a positive or negative edge
on Channel A or External Arm.
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CONTINUOUS TIME INTERVAL MEASUREMENT
WITH EDGE/INTERVAL ARMING
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Figure 1-32. Continuous Time Interval | Edge/Interval

DESCRIPTION OF DIAGRAM:

w A block of measurements can begin after a positive edge on
External Arm.

w Measurement data is then collected on the trigger event of
Channel A after each specified sample interval.

The first sample is collected on the trigger event after the start
of the first interval. Thereafter, measurements end on the
trigger event following each interval. The sample interval is
repetitive and asynchronous with the signal being measured.
Two measurements are shown. :

» The diagram shows an edge holdoff of a positive edge on
External Arm. Other options are a positive or negative
edge on Channel A or B.

m The reference edge is time stamped, so all measurements in
the block are referenced in time to the holdoff edge.
Averaging of multiple blocks is supported.
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m For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 s. Can be set with a
resolution of 100 ns.

# For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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+Time Interval +TIME INTERVAL MEASUREMENT
Measurements WITH AUTOMATIC ARMING
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Figure 1-33. xTime Interval | Automatic

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

® Measurement data is collected as quickly as possible at the
trigger events of the signals being measured. Five
measurements are shown.
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Figure 1-34. =Time Interval | Edge Holdoff

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a positive edge on
External Arm.

m Measurement data is then collected as quickly as possible
at the trigger events of the signals being measured. Five
measurements are shown.

w The diagram shows an edge holdoff of a positive edge on
External Arm. Other options are a positive or negative
edge on Channel A or B.
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+TIME INTERVAL MEASUREMENT
WITH INTERVAL SAMPLING ARMING
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Figure 1-35. +Time Interval | Interval Sampling

DESCRIPTION OF DIAGRAM:

® A block of measurements can begin as soon as the
Analyzer is ready.

g For +Time Interval measurements, one measurement is
taken per interval when the specified sample interval is
longer than the time interval measured. If the sample
interval is shorter than the time interval measured, the
measurement data will be collected just as it is for dime
Interval measurements using the Automatic arming mode,
In the example shown above, the sample interval sets the
time between measurements. The sample interval is
repetitive and asynchronous with the signal being
measured. Three measurements are shown.

g For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 5, Can be set with a
resolution of 100 ns.

m For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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+TIME INTERVAL MEASUREMENT
WITH PARITY SAMPLING ARMING
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Figure 1-36. =Time Interval | Parity Sampling

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

s For =Time Interval measurements, one measurement is
collected following a trigger event on each of the two
measurement channels. Three measurements are shown.

NOTE

This diagram shows the operation of this arming mode
and is not an example of an application. This arming
mode is intended for a set of signals that do not go out
of phase more than 360 degrees (that is, on average,
there should be the same number of edges on Channel
A as on Channel B).
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NOTE

For Parity Sampling (Parity = two sample amming
edges)—

During an approximately 200 ns interval after every
measurement (this is when the HP 5373A is storing the
measurement data to memory), detection of the sample
arming edges operates according to the following rules:

1.

if an unequal number of edges occur on the two
input channels (for example, 2on Aand O on B, 1
onAand0onB, or2onAand1onB), only one
more edge on the input channel with fewer edges
(Channel B in this example) is needed after the 200
ns interval, to satisfy the parity condition required for
the next measurement.

If an equal number of edges occur on the two
measurement channels (for example, 1 on A and 1
on B, or 2 on A and 2 on B), one more edge on each
of the two measurement channels is required after
the 200 ns interval to satisfy the parity condition
required for the next measurement.
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+=TIME INTERVAL MEASUREMENT
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Figure 1-37. xTime Interval | Repetitive Edge

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

w Measurement data for one measurement is then collected
after each positive edge on External Arm. There is one
measurement per arming edge. Three measurements are
shown.

m The diagram shows a sample arm of a positive edge on

External Arm. Other options are a positive or negative
edge on Channel A or B.
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+TIME INTERVAL MEASUREMENT
WITH REPETITIVE EDGE-PARITY ARMING
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Figure 1-38. +Time Interval | Repetitive Edge-Parity

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready.

= Measurement data for one measurement is then collected
after a positive edge on External Arm and a trigger event
on each of the two measurement channels. Two
measurements are shown.

m The diagram shows a sample arm of a positive edge on

External Arm. Other options are a positive or negative
edge on Channel A or B.

NOTE

This diagram shows the operation of this arming mode
and is not an example of an application. This arming
mode is intended for a set of signals that do not go out
of phase more than 360 degrees (that is, on average,
there should be the same number of edges on Channel
A, as on Channel B).
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Time Interval Measurements

For Parity Sampling (Parity = two sample arming
edges)—

During an approximately 200 ns interval after every
measurement, detection of the sample arming edges
operates according to the following rules:

1.

If an unequal number of edges occur on the two
input channels (for example, 2 on A and Q0 on B, or
1TonAandOon B, or2onAand1onB), only one
more edge on the input channel with fewer edges
(Channel B in this example) is needed after the 200
ns interval, to satisfy the parity condition required for
the next measurement.

If an equal number of edges occur on the two
measurement channels (for example, 1 on A and 1
on B, or 2 on A and 2 on B), one more edge on each
of the two measurement channels is required after
the 200 ns interval to satisfy the parity condition
required for the next measurement.
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+«TIME INTERVAL MEASUREMENT
WITH RANDOM SAMPLING ARMING
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Figure 1-39. +Time Interval | Random Sampling

DESCRIPTION OF DIAGRAM:

s A block of measurements can begin as soon as the
Analyzer is ready.

w Measurement data for each measurement is then collected
after a random number of edges on Channel A. The
random number of edges on Channel A varies from 4 o 15
between each measurement.

m HP 5373A always randomizes on Channel A.

s Random sampling is only valid up to a 100 MHz rate. For

more information, refer to “ Arming,” chapter 5.

NOTE

The pseudo-random sequence generator operates in a
“free-run” mode. Because of this, the first measurement
in a sequence can occur after fewer than four edges on
Channel A. For the measurements that follow, the
pseudo-random  sequence generator arms a
measurement evely six to seventeen edges on
Channel A.
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Figure 1-40. *Time Interval | Edge/Interval

DESCRIPTION OF DIAGRAM:

& A block of measurements can begin after a positive edge on

Channel B. The start is delayed until the arming edge
occurs.

For #Time Interval measurements, one measurement is
taken per interval when the specified sample interval is
longer than the time interval measured. If the sample
interval is shorter than the time interval measured, the
measurement data will be collected just as it is for ime
Interval measurements using the Automatic arming mode.
In the example shown above, the sample interval sets the
time between measurements. The sample interval is
repetitive and asynchronous with the signal being
measured. Three measurements are shown.

The diagram shows an edge holdoff of a positive edge on

Channel B. Other options are a positive or negative edge
on Channel A or External Arm.
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m For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 s. Can be set with a
resolution of 100 ns.

a For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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+TIME INTERVAL MEASUREMENT
WITH EDGE/EVENT ARMING
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Figure 1-41. =Time Interval | Edge/Event

DESCRIPTION OF DIAGRAM:

Measurement can begin after a positive edge on External
Arm.

Measurement starts on the next trigger event on either of
the two measurement channels after the arming edge.

Measurement ends on the trigger event of the other
measurement channel following the specified number of
events on Channel A.

The diagram shows an edge holdoff of a positive edge on
External Arm. Other options are a positive or negative
edge on Channel A or B.

The delay events can be on Channel A or B.

The maximum number of measurements per block is 1.
Configurations such as 100 blocks of 1 measurement are
allowed.

For Normal Measurement Mode:

Range of Events = 0 to 2,000,000,000
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NOTE

Total period of Stop Arm events should not exceed
4.0 s.

a For Fast Measurement Mode:

Range of Events = 0 to 32,500

NOTE

Total period of Stop Arm events should not exceed
65 us.
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+TIME INTERVAL MEASUREMENT
WITH EDGE/PARITY ARMING
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Figure 1-42. +Time Interval | Edge/Parity

DESCRIPTION OF DIAGRAM:
m A block can begin after a positive edge on Channel A.
w For xTime Interval measurements, one measurement is

collected following a trigger event on each of the two
measurement channels. Three measurements are shown.

m The diagram shows an edge holdoff of a positive edge on

Channel A. Other options are a positive or negative edge
on Channel B or External Arm.

NOTE

This diagram shows the operation of this arming mode
and is not an example of an application. This arming
mode is intended for a set of signals that do not go out
of phase more than 360 degrees (that is, on average,
there should be the same number of edges on Channel
A, as on Channel B).
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NOTE

For Parity Sampling (Parity = two sample arming
edges)—

During an approximately 200 ns interval after every
measurement, detection of the sample arming edges
operates according to the following rules:

1.

If an unequal number of edges occur on the two
input channels (for example, 2 on A and 0 on B, or
1onAandQonB, or2onAand1onB) only one
more edge on the input channel with fewer edges
{Channel B in this example) is needed after the 200
ns interval, to satisfy the parity condition required for
the next measurement.

if an equal number of edges occur on the two
measurement channels (for example, 1 on A and 1
on B, or 2 on A and 2 on B), one more edge on each
of the two measurement channels is required after
the 200 ns interval to satisfy the parity condition
required for the next measurement.
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Figure 143. x=Time Interval | Time/Time

DESCRIPTION OF DIAGRAM:

Measurement can begin after a positive time delay. The
start of the time delay is referenced to a positive edge on
External Arm.

Measurement starts on the next trigger event following the
end of the start-time delay.

Measurement ends on the trigger event following the end
of the stop-time delay. The start- and stop-time delays are
referenced to the same arming edge (the External Arm
edge in this example).

The diagram shows the time delay referenced to a positive
edge on External Arm. Other options are a positive or
negative edge on Channel A or B.

The maximum number of measurements per block is 1.
Configurations such as 100 blocks of 1 measurement are
allowed.

For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 s. Can be set with a resolution
of 2 ns.
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NOTE

The time of the interval measured must not exceed
+4.08.

m For Fast Measurement Mode:

Range of Time = 2 ns to 131 us. Can be set with a resolution
of 2 ns.

NOTE

The time of the interval measured must not exceed
+65 us.
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Figure 1-44. =Time Interval | Event/Event

DESCRIPTION OF DIAGRAM:

® A measurement can begin after an event delay. The start of
the delay is referenced to a positive edge on External Arm.

s A measurement starts on the trigger event following the
end of the start-event delay. In this example, the start delay
is four events.

= The measurement ends on the trigger event following the
end of the stop-event delay. In this example, the stop-delay
is six events. The start- and stop-event delays are
referenced to the same arming edge.

m The diagram shows the event delays referenced to a
positive edge on External Arm. Other options are a positive
or negative edge on Channel A or B.

w The delay events can be on Channel A or B.

» The maximum number of measurements per block is 1.
Configurations such as 100 blocks of 1 measurement are
allowed.

1-53



HP 5373A — Operating Manual

1-54

» For Normal Measurement Mode:

Range of Events = 0 to 4,000,000,000

NOTE

The time of the interval measured must not exceed
+4.0 8,

m For Fast Measurement Mode:

Range of Events = 0 to 65,000
NOTE

The time of the interval measured must not exceed
+65 us.
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Figure 1-45. +Time Interval | Edge/Random

DESCRIPTION OF DIAGRAM:

Time Interval Measurements

= A block of measurements can begin after a positive edge on
External Arm. The measurement start is delayed until the

arming edge occurs.

m Measurement data is then collected for each measurement

after a random number of edges on Channel A. The

random number of edges on Channel A varies from 4 to 15

between each measurement.

m The diagram shows an edge holdoff of a positive edge on

External Arm. Other options are a positive or negative

edge on Channel A or B.
m HP 5373A always randomizes on Channel A.

m Random sampling is only valid up to a 100 MHz rate. For

more information, refer to “ Arming,” chapter 5.

NOTE

The pseudo-random sequence generator operates in a
“free-run” mode. Because of this, the first measurement
in a sequence can occur after fewer than four edges on
Channel A. For the measurements that follow, the
pseudo-random  sequence generator arms
measurement every six fo seventeen edges on

Channel A.
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CHAPTER
OVERVIEW

HOW THE HP 5373A
MEASURES PRF,
FREQUENCY, PRI,
AND PERIOD

Time and Events

2

PRF, FREQUENCY, PRI, and
_PERIOD MEASUREMENTS

This chapter describes the following:
# How the HP 5373A makes measurements

w Data collection for PRF, Frequency, PRI, and Period
measurements

m Preview of arming
m Input channel options

m Anillustration of each of the PRF, Frequency, PRI, or
Period arming modes

It is helpful when learning to use the HP 5373A to understand
how it makes measurements. This information will make your
specific measurement setup much easier to accomplish. Before
covering the specifics of PRF, Frequency, and PRI, and Period
measurements, you need to start with the basics of what kind

of data the HP 5373A collects and when it is collected.

Only two kinds of data are collected by the HP 5373A no
matter what type of measurement is being made (Time
Interval, Pulse Width, Pulse Offtime, PRF, Frequency, etc.).

The two kinds of data collected are:

m time
m events

The HP 5373A has a 500 MHz internal clock for measuring the
time over which measurements occur. The clock is used as a
stopwatch to measure the time of each measurement.
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A Sample

The events (trigger events) are counted for each measurement
as well.

From this time and event data, measurement results can be
calculated.

TECHNICAL COMMENT

A trigger event is a specific voltage on a rising or falling slope of
an input signal that will trigger the HP 5373A to initiate some
action, This action can be to arm a measurement, begin a
measurement, or end a measurement. Refer to “Input Menu,”
chapter 8 for more information on how a trigger event is specified.

Time and event data for a measurement is periodically
captured by the HP 5373A. This capture of data consists of
reading the accumulated time of the measurement from a time
counter and the number of events that have occurred from an
event counter. The two values are stored to internal memory.
These two values constitute a SAMPLE.

The HP 5373A can continue to accumulate time and events
while a sample is saved in memory. [t is only at the end of the
measurement sequence, that is, after the samples have been
collected for a number of measurements, that the data capture
ends and the measurement results are calculated. This
provides for continuous PRF, Frequency, PRI, and Period
measurements. The word “continuous” conveys the fact that
there is no pause between measurements. The end of one
measurement is the beginning of the next. Two consecutive
samples define one measurement. This is seen in Figure 2-1.

START OF A
BLOCK OF

a
i

MEASUREMENT BLOCK JEU S —

e ME ASURE MENT S s ————
2/ \3

MEASUREMENTS—\

&

M\I 4 i..- S

I {] {'

\

SAMPLE \ SAMPLE \ SAMPLE | \_ SAMPLE E\\ SAMPLE

0 EVENT 1 EVENT 2 EVENTS 3 EVENTS

0 TIME

4 EVENTS

Z00ns 400ns 5C0ns 800ns

200ns

i
i
|
200ns t 200ns T 200ns ! ———

Laux

Figure 2-1. Measurements are Made from Samples



Sampling

When are Samples
Taken?

PREF/Frequency/PRI/Period Measurements

To review:

m Time data is the elapsed time from the beginning of
the first measurement to when a sample is collected.

s Event data is the number of trigger events that have
occurred from the beginning of the first measurement
to when a sample is collected.

The term, “SAMPLING,” describes the process of collecting a
sample.

There are two important elements of sampling to keep in mind
when making PRF, Frequency, PRI, and Period measurements:

1. The sampling is synchronized to the signal being
measured. That is, a sample can only be taken at a trigger
event of the measurement signal.

AND

2. The sampling rate has an upper limit. Sampling can
happen on every trigger event of the measurement signal,
depending on the rate at which events are occurring and
the arming mode you specify. More about this later.

The point at which sampies of your signal will be takenisa
function of the following:

w The rate at which events are occurring helps determine
when samples are taken. When events occur at a rate
less than 10 MHz (13.3 MHz in Fast Mode), you can
collect a sample (time and event data) at every trigger
event. (Figure 2-1 shows this situation where there is
time data and event data for every trigger event.)
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TECHNICAL COMMENT

If events are occurring at a rate faster than the measurement
hardware of the HP 5373A is able to capture and store the
information to memory, not every trigger event will have
associated time and event data. This is because new samples
cannot be captured while a previous sample is being stored. That
is, when the event rate exceeds 10 MHz, a new sample will be
collected only at the trigger event following the storing of a
previous sample to memory. Events occurring while a sample is
being stored will be counted but will have no time data associated
with them. An example of this is shown in Figure 2-2.

ot MEASUREMENT BLOCK — e —
ME ASUREMENTS
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B N |
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ME ASUREMENT 1 LS EVENTS 300 MHz MEASUREMENT 2 _B EVENTS - 3 EVENTS | 30.0 MHz
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200ns - 100ns
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Figure 2-2. Trigger Events Occurring Faster than They can be Stored

For PRF, Frequency, PRI, and Period measurements when the
event rate exceeds 10 MHz, individual measurements will
have a duration greater than one pulse repetition interval of
the measurement signal. For example, a PRF or Frequency
measurement may be made over 5, 10, 20, 1000, or more,
pulses of the signal.

This is a simplified description of what composes a PRF or
Frequency measurement:

The raw data for a PRF or Frequency measurement consists of
a time and event count for the start of a measurement and a
time and event count for the end of a measurement. From this
is calculated the time over which the measurement was made
and the number of trigger events that occurred during that
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PRF/Frequency/PRI/Period Measurements

time. Then dividing the delta events by the delta time provides
the final PRF or Frequency result. See the example in
Figure 2-2.

® The selected arming mode helps determine when

samples are taken. An arming mode can specify when
the HP 5373A will collect the time and event samples.
In Figure 2-3, an arming mode is introduced to show
how it can control when samples are taken. In this
case, a sample is captured only after a specified time
interval elapses. The full range of control possible with
the arming modes is illustrated later in this chapter.
There is an example for each arming mode available
for PRF, Frequency, PRI, and Period measurements.
(Refer to Figure 2-4 to see the Function menu setup for
the arming mode example in Figure 2-3.)

EDGE/NTERVAL ARMING MODE

/—MEASUREMENT$-\
2

1

EXTERNAL
ARM

el

- "
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34 SAMPLE \ SAMPLE SAMPLE

i 0 EVENT 2 EVENTS 4 EVENTS

| 0 TIME 10us 20us

|

E 0us ¥ 0us oo ug — — —
I

|

[

ELGE = POSITIVE EDGE OF EXTERNAL ARM INPUT
INTERVAL = 10us
SAMPLE TAKEN AFTER EACH 10us INVERVAL

WILNM

Figure 2-3. Arming Mode can Specify When Data is Collected

Sampling Interval

As noted above, the rate at which events are occurring on the
input signal is one factor in determining when samples are
taken. Another is the selected arming mode that can set the
time between samples. But, it is the time required by the

HP 5373A to store a sample to memory that sets the minimum
time between samples. This is also called, “the minimum
sampling interval.”

The HP 5373A provides a choice of two minimum sampl.ing
intervals. The selection is made on the System menu at the
field labeled, “Measurement Mode.”
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Deciding How Often

To Take Samples

The sampling interval can be set to “Normal” or “Fast.” The

default measurement mode is Normal. Normal mode provides

a minimum sampling interval of 100 ns. The Fast mode
provides a minimum sampling interval of 75 ns. You should
be aware that when using the Fast mode, the range of
measurement is limited from what it is for Normal. The limits
are included with the arming mode descriptions in this
chapter.

TECHNICAL COMMENT

When you select the Normal or Fast measurement mode, you are
choosing between two different data sizes for the tine and event
samples. Normal mode uses the full 32 bits of counting register
data to provide the maximum measurement range of time and
frequency. In contrast, Fast mode uses only 16 bits of register
data to allow a faster sample rate, but a decreased range of time
and frequency measurements.

Fast mode limits the minimum frequency measurement to 8 kHz
and limits the maximum period measurement to 131 us. In
Normal mode the minimum frequency is 0.125 Hz and the
maximum period measurement is 8.0 s. Unless a faster sampling
rate is critical to your measurement, use Normal mode. The
measurement limits for Normal and Fast modes are described in
this chapter and throughout this manual.

When making PRF, Frequency, PRI, and Period measurements
with trigger events occurring at a rate slower than the
sampling rate, every trigger event could have a time and event
count stored away for it. This may be desirable, depending on
your signal to be measured and what you want to learn from
your measurements.

For example, if you were to make 8,191 measurements on a
10 MHz signal using Automatic arming (which provides a
sample every 100 ns), you will capture 819 us of signal data
(8,191 x100 ns). Depending on what you want to learn from
the signal, this amount of data could be sufficient, or it might
represent only a very small portion of what you want to
capture.

Other arming modes let you specify when samples are taken.
For example, one arming mode gives you the ability to capture



A Block

Arming

PRF/Frequency/PRI/Period Measurements

a sample from once every 100 ns to once every 8.0 s. The
following paragraphs go into more detail about this and other
arming modes.

A “block” of measurements is one or more measurements
collected in a group. The importance of a block is that you can
specify a block holdoff condition which must be satisfied prior
to the capture of each block of measurement data. After the
holdoff condition is met, the instrument cycles repeatedly
through a two part sampling process: arming a sample and
capturing a sample, until all measurements in the block are
acquired. The next section describes how arming lets you first
set conditions for a block of measurements, and then for each
measurement within the block.

Arming gives you control over when the HP 5373A starts a
measurement, or block of measurements, and when it ends a
measurement. The size of the block and the number of
measurements in a block are specified on the Function menu.

Arming specifies the conditions which must be satisfied before
a block of measurements can begin, and then before each
sample within that block can be collected.

1. A block of measurements can be delayed, or held off, until:
m a specified edge of an input signal

m a reference edge occurs, followed by a specified
elapsed time

m a reference edge occurs, followed by a specified
number of events

AND THEN
2. A sample can be delayed until:
m a specified edge of an input signal
= a specified time elapses
w a specified number of events occur

The text on the Function menu screen that describes the
arming mode setup is partitioned so it highlights the separate
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specification of when to start the block of measurements
(Block Holdoff) and when to collect the measurement samples
(Sample Arm). This is shown in Figure 2-4. For more on all
aspects of arming, refer to “Arming,” chapter 5.

Figure 2-4.
Arming Mode Text and

Explanation

Before a block of
measurements can begin,
a rising edge on Ext. Arm
must occur.

After the Block
Holdoff, a sample

(time and events) Will™———_____ |

trhed | Sampie Ars:

be taken every 10 us.

4
21
W
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plock of LR
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ArE a block of measuredents

fAruing Node

!Following the blsck arming condition,
iard sampling on neas channel after

| DN TR |terals
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HP 53702A Envelope
Detector Pod

The standard HP 5373A configuration includes an HP 53702A
Envelope Detector Pod in the CHANNEL A input, and an HP

54002A 50 Input Pod in the CHANNEL B input. The HP
53702A output into the HP 5373A is the detected envelope of

the carrier at its input. As shown in Figure 2-4A, the HP

53702A Envelope Detector Pod uses a full-wave detector to

sample both the positive and the negative sides of the

modulated carrier. The HP 53702A output is a negative-going
version of the envelope. The HP 5373A reports measurement

setups based on this arrangement. However, pulse
measurements are reported as if a positive-going version of
the envelope was used.
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The HP B3702A uses a full-wave detector lo sample both the
positive and the negative sides of the carrier. The HP 537024

output is a negative-going version of the enveiope. The PULSE
HP 5373A reports measurement selups based on this WIDTH
arangement,

The envelope of the moduiated
carrier consists of a positive and a
negative version that are mirror
images of each other.
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Figure 2-4A. HP 53702A Envelope Detector Pod

PRF or Frequency
Resolution

Figure 2-5.
Frequency Resolution

The resolution of your PRF or Frequency results is determined
by the input PRF or Frequency and the interval between
samples. The longer the sampling interval, the higher the
resolution of the results. Figure 2-5 shows the single-shot
resolution of the HP 5373A as a function of sampling interval
and input PRF or Frequency.

For example, taking samples at 100 us intervals on a
10 MHz input signal will yield a result resolved to 10 Hz
(10. 000 00 MHz).
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PRFOR  The PRF or Frequency range of the HP 5373A is:

FREQUENCY

RANGE Normal Measurement Mode
(See description under Sampling Interval)

30 MHz to 500 MHz on Channel A (with HP 53702A
pod)

0.125 Hz to 500 MHz on Channel B {with HP 54002A
pod)

0.250 Hz to 500 MHz on Channel A and B
simultaneously (if both channels have HP 54002A pod)

100 MHz to 2 GHz on Channel C (optional)

Fast Measurement Mode

8 kHz to 500 MHz on Channel B

16 kHz to 500 MHz on Channel A and B
simultaneously (if both channels have HP 54002A pod)

100 MHz to 2 GHz on Channel C (optional)

PRI OR PERIOD  The range of PRI or Period for the HP 5373A is:

RANGE

Normal Measurement Mode
(See description under Sampling Interval)

2 ns to 8.0 s on Channel A (with HP 53702A pod)
2 ns to 8.0 s on Channel B

2 ns to 4.0 s on Channel A and Channel B
simultaneously (if both channels have HP 54002A pod)

500 ps to 10 ns on Channel C (optional)

Fast Measurement Mode .

2-10

2 ns to 131 s on Channel B

2 ns to 65 us on Channel A and B simultaneously (if
both channels have HP 54002A pod)

500 ps to 10 ns on Channel C (optional)
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NOTE

When using the Fast Mode, the minimum PRF or
Frequency that can be measured is 8 kHz. The
maximurn time that can be measured, and therefore the
maximum time that may elapse between samples is 131
us. The restriction on elapsed time is applicable
regardless of the reason the sampling interval
approaches the specified limits. It is therefore important
to consider this restriction when setting up arming and
when planning to Inhibit a measurement sequence for
intervals approaching 131 us. For more on the Inhibit
feature, refer to “Pre-trigger Menu,” chapter 10.

PRF OR  There is no difference in how the time and event data is
FREQUENCY AND collected for PRF, Frequency, PRI, Period measurements. The
PRI OR PERIOD difference is in how the measurement results are computed for

MEASUREMENTS the two measurement types.

DESCRIBED  prg o Frequency results are calculated by dividing the

number of trigger events by the time over which those trigger
events were counted. PRI or Period is just the reverse with the
results calculated by dividing the time of the measurement by
the number of trigger events.

An exampie of a PRF, Frequency, PRI, or Period calculation:

PRF or Frequency = A Event Count/A Time Count
100 Events / 10 us = 10 MHz

PRI or Period = A Time Count/A Event Count
50 us / 100 Events = 500 ns

PRF, FREQUENCY,  The HP 5373A offers the same channel choices for PRF,
PRI, AND PERIOD Frequency PRI, and Period measurements.

CHANNEL CHOICES

The maximum number of measurements per block is 8,191 for
all single-channel choices.

Two-channel configurations (A & B, A~ C,B / A, etc)) are
limited to a measurement size of 4,095.
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NOTE

For meaningful two-channel measurement data, the
same pod type (HP 54002A, for example) should be
installed in both channels.

Single-Channel A carrier frequency or period measurement can be made on
any of the input channels. (The channel to be used must not
have an HP 53702A Envelope Detector Pod as its input.) The
menu choices are:

m A
m B
» C (optional)

A PRF or PRI measurement requires an HP 53702A Envelope
Detector Pod or a user-supplied envelope in the channel to be
used. The menu choices are:

® A
m B

Two-Channel A carrier frequency or period measurement can be made on two
input channels simultaneously. (Any channel to be used must not
have an HP 53702A Envelope Detector Pod as its input.)

TWO-RESULT
MEASUREMENT u A&B

s A & C (optional)
® B & C (optional)

A PRF or PRI measurement can be made using the A and B
channels simultaneously. (Each channel must have an HP
53702A Envelope Detector Pod as its input.)

m A&B
Two-Result Measurement Features:

w Full accuracy is provided for each of the measurement
channels.

m Measurement and time of measurement data can be

displayed for both channels on the Numeric screen. .
(Use Numeric screen, Main menu, Expanded Data On)
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m Histogram and Time Variation graphs can be viewed
individually for each of the two measurement
channels. (Use Graphic screen, Display menu, View
Channel)

m Statistics can be calculated on both measurement
channels. (Use Math menu, Stats On)

RATIO MEASUREMENT  The ratio of two input signals can be displayed. The menu
choices are:

(optional)

(optional)
(optional)
C / B (optional)

A/B
A/C
B/ A
B/C
C/A

The ratio is calculated by taking the result of the “first”
channel and dividing it by the result of the “second” channel.
For example, the result of “B / A” will be the Channel B result
divided by the Channel A result. The Analyzer can display
ratios of less than 1.

SUM MEASUREMENT  The sum of two PRF or frequency, or two PRI or period,
measurements can be displayed. The menu choices are:

« A+B
s A + C (optional)
s B+ C (optional)

The two results are added together.

DIFFERENCE MEASUREMENT  The Analyzer can display the difference of two PRF, Frequency,
PRI, or Period measurements. The menu choices are:

A-B

A - C (optional)
B - C (optional)
C ~ A (optional)
C — B (optional)

The result at the “second” channel is subtracted from the
“first” channel.
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NOTE

For Two-Channel Measurements:

For a measurement involving Channel A and
Channel B, both channels must have the same type
of input pod.

For a measurement involving Channel C, the other
channel being used (Channei A or Channel B)
should not have an HP 53702A Envelope Detector
Pod at its input.

Both signals must be present at the input channels
before the Analyzer will begin a measurement.

The number of measurements per block cannot
exceed 4,095.

The measurement rate is set by the signal with the
longer PRI or Period . For example, imagine you are
measuting the PRF or Frequency of two signals. The
PRF or Frequency of one is 10 MHz and the other
is 1 Hz. With the arming set to Automatic, which will
have the Analyzer sample as fast as possible, it is
the 1 Hz signal that sets the sample rate. There will
be a measurement on each of the measurement
channels approximately once every second.

All two-channel measurements will sample the first
channel before sampling the second channel. For
example, when making a B/A measurement,
sampling of Channel A is first, even if Channel B
events come before events on Channel A.
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PRF/Frequency/PRI{Period Measurements

ARMING MODE

HMEASUREMENT FUNCTION

PRF,
FREGUENCY,
PRI,
PERIOD
A ] pual!
B | AATIO?
¢ | suwm
DIFF*
AUTOMATIC
AUTOMATIC c* ] o
HOLDOFF
EDGE_HOLDGFF
TME HOLDOFE
EVENT HOLDOFF
INTERVAL SAMPLING c c
TIME SAMPLING N
CYCLE SAMPLING c
EDGE SAMPLING c c
PARITY SAMPLING
" |mePET £DGE
; [saMPLING
REPET EDGE-PARITY
SAMPLING
RANDOM SAMPLING
HOLDOFF/SAMPLING
EDGE/NTERVAL c c
EDGE/TIME N
EDGE/EDGE c
EDGE/CYCLE ¢
EDGE/EVENT N
EDGE/PARITY
EDGE/RANDOM
TIMEANTERVAL c
TIMETIME N
EVENTANTERVAL c
EVENT/EVENT N
EXTERNALLY GATED c
MANUAL

Symbol C or N indicates that a measurement can be made using the corresponding combination of Function, Channel, and Arming selections.

C = Continwous Arming (Block/Sample Arming)

N = Non-Continuous arming, (Start/Stop Arming), setups are limited to M blocks of 1 measurement.

1. DUAL. Simultaneous Dual-channel, (2 results). Frequency and PRI options are: A&B, A&C, B&C. Totalize option is: A&B.
2. RATIO. Frequency and Period ratio oplions are: A/B, A/C, B/A, B/C, C/A, C/B. Totalize ratio options are: A/B, B/A.

3. SUM. Frequency and Period sum options are: A+B, A+C, B+C. Totalize sum option is: A+B.

4. DIFFERENCE. Frequency and Period difference options are: A-B, A-C, B-A, B-C, C-A, C-B. Totalize difference options are: A-B, B-A.

* = Default Arming
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PRE, FREQUENCY,
PRI, AND PERIOD
ARMING MODES

Measurements
Referenced To The
Block Arming Edge

2-16

al
Shown below are the measurement channels and arming

modes available for PRF, Frequency, PRI, and Period
measurements.

There are eight arming modes for PRF, Frequency, PRI, and
Period measurements that reference all measurements of a
block to the block holdoff arming edge. They are:

Edge Holdoff
Time Holdoff
Event Holdoff
Edge / Interval
Edge / Edge
Edge / Cycle
Time / Interval
Event / Interval

For these arming modes, the edge which arms each block is
“time-stamped,” and the elapsed time between the block
arming edge and the first measurement sample is measured.

While all the arming modes provide the time from the
beginning of the first measurement of a block, these time-
stamp arming modes also provide the time between the block
arming edge and the first measurement sample that is
collected. The time value is displayed on the Numeric screen.
It is listed before the first measurement result of the block and
has a “T” in front of it. The diagrams in the next part of this
chapter show the time-stamp arming modes with a portion of
the example signal labeled with a “T".

NOTE

To receive valid data, the interval between the block
arming edge and the first measurement sample must
be within the measurable range of the selected
measurement mode:

Normal Measurement Mode = 10ns o 8.0 s

Fast Measurement Mode = 10 ns to 131 us
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Averaged Results for
PRF, Frequency, PRI,
and Period
Measurements

PRF, FREQUENCY,
PRI, AND PERIOD
ARMING MODE
EXAMPLES

TECHNICAL COMMENT

The HP 5373A has been optimized to always capture both the
block arming edge and the first measurement sample, even if they
occur only 10 ns apart.

If the first measurement sample is received by the HP 5373A less
than 100 ns (75 ns for Fast mode) after the block arming edge, the
measurement sample will be captured, but the instrument will be
storing data during the 180 ns which follow the arming edge.
During that 180 ns, trigger events of the measurement signal
will be counted but will have no time data associated with them.

The feature of time-stamping the arming edge makes it
possible for the HP 5373A to average multiple blocks of
measurements. When you select one of the eight arming
modes from the previous page for a multiple-block,
single-channel PRF, frequency, PR, or period measurement, a
field on the Function menu will allow selection of “ Averaged
Results” (the other option is “All Results”). The averaged
results are shown on the Numeric screen and the Time
Variation graph. If the total number of measurements selected
exceeds the size of internal memory, “ Averaged Results” is
the only option available.

Shown on the following pages are the arming modes available
for PRF, Frequency, PRI, and Period measurements along with
a timing diagram to illustrate each arming mode. PRF and
frequency measurements are used for all the examples, but
PRI or period measurements operate identically. The
difference between the two measurement types is in how the
data is processed after the measurement. For these examples,
the trigger event is always on the positive slope.
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PRF OR FREQUENCY MEASUREMENT
WITH AUTOMATIC ARMING

:_ / / }%E;ﬁ\suiagﬁim\s \ \ \
e N NN

FREQUENCY B8

BLOCK ARMED \

WES6 N3

Figure 2-6. Frequency | Automatic

DESCRIPTION OF PIAGRAM:

® A block of measurements can begin as soon as the
Analyzer is ready. The block is armed when the
Analyzer is ready to begin measuring.

w Samples are then collected as quickly as possible at the

trigger events of Channel B. Seven measurements are
shown.
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BLOCK

AQMED\(‘":L—\

Chan ﬂ

PRF OR FREQUENCY MEASUREMENT
WITH EDGE HOLDOFF ARMING

/-MEASUREMENTS

A

Chan

AR

FREQUENCY A

WEDL NI

Figure 2-7. Frequency | Edge Holdoff

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a positive

edge on Channel B. The block is armed when the block
holdoff edge occurs.

Samples are then collected as quickly as possible at the
trigger events of Channel A. Three measurements are
shown.

The diagram shows an edge holdoff of a positive edge
on Channel B. Other options are a positive or negative
edge on Channel A or External Arm.

The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.)
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PRF OR FREQUENCY MEASUREMENT
WITH TIME HOLDOFF ARMING
e

REFEQES%E T ﬁ/“MEASUREMENTS—\\

fo 3 A

- \5 E ! ] ‘ -

i g ? |
| |

o NN n_n
7
i

FREQUENCY B
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Figure 2-8. Frequency | Time Holdoff
DESCRIPTION OF DIAGRAM:

@ A block of measurements can begin after a selectable
time delay. The start of the time delay is referenced to
a positive edge on External Arm. The block is armed
when the specified time elapses.

w Samples are then collected as quickly as possible at the
trigger events of Channel B. Three measurements are
shown.

w The diagram shows the time delay referenced to a
positive edge on External Arm. Other options are a
positive or negative edge on Channel A or B.

m The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.)

w For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 s. Can be set with a
resolution of 2 ns.

w For Fast Measurement Mode:

Range of Time = 2 ns to 131 us. Can be set with a
resolution of 2 ns.
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PRF OR FREQUENCY MEASUREMENT
WITH EVENT HOLDOFF ARMING
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Figure 2-9. Frequency | Event Holdoff
DESCRIPTION OF DIAGRAM:

A block of measurements can begin after a selectable
event delay. The start of the event delay is referenced
to a positive edge on External Arm. The block is armed
after the specified number of events (edges) occur on
Channel A.

Samples are then collected as quickly as possible at the
trigger events of Channel A. Three measurements are
shown.

The diagram shows an event delay referenced to a
positive edge on External Arm. Other options for the
reference edge include a positive or negative edge on
Channel A or B.

The delay events can be counted on Channel A or B.
The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.)

For Normal Measurement Mode:

Range of Events = 0 to 4,000,000,000

For Fast Measurement Mode:

Range of Events = 0 to 65,000
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PRF OR FREQUENCY MEASUREMENT
WITH INTERVAL SAMPLING ARMING

MEASUREMENTS
BLOCK ARMED \ / l \ \

o} -t

i . _ j _
i 1 |
1 =T NTERVAL ENTERVAL———»‘-’—INTEQVAL—#————

MEASUREMENT CIRCUITRY DELAY <200ns

FREQUENCY A

WE42_N3

Figure 2-10. Frequency | Interval Sampling
DESCRIPTION OF DIAGRAM:

a A block of measurements can begin as soon as the
Analyzer is ready. The block is armed when the
Analyzer is ready to begin measuring.

w A sample is then collected at the trigger event of
Channel A after each specified sample interval. The
first sample is taken at the trigger event after the start
of the first interval. Measurements end at the trigger
event following each interval. The sample interval is
repetitive and asynchronous with the signal being
measured. Three measurements are shown.

a For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 s. Can be set with a
resolution of 100 ns.

a For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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PRF OR FREQUENCY MEASUREMENT
WITH TIME SAMPLING ARMING
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Figure 2-11. Frequency | Time Sampling
DESCRIPTION OF DIAGRAM:

Measurement can begin as soon as the Analyzer is
ready. The measurement start is armed when the
Analyzer is ready to begin measuring,.

Measurement starts at the trigger event of Channel A
following the Start Arm.

Measurement ends at the trigger event following the
end of the Stop Arm time delay. The time delay is
referenced to the Start Arm.

The maximum number of measurements per block is
1. Configurations such as 100 blocks of 1 measurement
are allowed.

For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 5. Can be set with a
resolution of 2 ns.

For Fast Measurement Mode:

Range of Time = 2 ns to 131 gs. Can be set with a
resolution of 2 ns.
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PRF OR FREQUENCY MEASUREMENT
WITH CYCLE SAMPLING ARMING
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Figure 2-12. Frequency | Cycle Sampling

DESCRIPTION OF DIAGRAM:

# A block of measurements can begin as soon as the
Analyzer is ready. The block is armed when the
Analyzer is ready to begin measuring.

m A trigger event on Channel B arms the start of the
counting of cycles on Channel B.

m Samples are collected at the trigger event of Channel A
after each specified cycle interval. The first sample is
taken on the trigger event on Channel A following the
event arming edge. Measurements end at the trigger
event after each cycle interval. Three measurements
are shown.

m The diagram shows cycles being counted on positive
edges of Channel B. Other options are negative or
positive edges of Channel A, or the 2 ns internal
timebase. The slope for Channel A and B edges is set
on the Input menu Slope field.
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m For Normal Measurement Mode:

Cycles Minimum Frequency on Arming Channel
24 2 Hz

28 32 Hz

212 512 Hz

216 8.192 kHz

220 131.072 kHz

224 2.097152 MHz

228 33.554432 MHz

w For Fast Measurement Mode:

PREF/Frequency/PRI/Period Measurements

Cycles Minimuin Frequency on Arming Channel
24 122.137 kHz

28 1.954198 MHz

212 31.267175 MHz

NOTE

If you set up cycle arming such that the channel arming
the samples is the same as the channel being
measured, you must be careful not to violate the
conditions below.

Elapsed events between samples must not exceed:
(232 — 2) in Normal Measurement Mode

(276 — 2) in Fast Measurement Mode
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PRF OR FREQUENCY MEASUREMENT
WITH EDGE SAMPLING ARMING
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Figure 2-13. Frequency | Edge Sampling
DESCRIPTION OF DIAGRAM:

» A block of measurements can begin as soon as the
Analyzer is ready. The block is armed when the
Analyzer is ready to begin measuring.

m Samples are armed after a positive edge on Channel B.
One sample is collected per arming edge. An edge is
required before each sample. Two measurements are
shown.

m The diagram shows a positive edge on Channel B
arming each sample, Other options for the arming
edge are a positive or negative edge on Channel A or
External Arm.

a For Normal Measurement Mode:

NOTE
The PRI or Period of the sample arm signal should not
exceed 8.0 s.

m For Fast Measurement Mode:

NOTE
The PRI or Period of the sample arm signal should not
exceed 131 us.
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PRF/Frequency/PRI/Period Measurements
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Figure 2-14. Frequency | Edge/Interval
DESCRIPTION OF DIAGRAM:

A block of measurements can begin after a positive
edge on Channel B. The block is armed when the edge
occurs on Channel B.

Samples are then collected at the trigger event of
Channel A after each interval. The first sample is taken
at the trigger event after the start of the first interval.
Measurements end at the trigger event following each
interval. The sample interval is repetitive and
asynchronous with the signal being measured. Two
measurements are shown.

The diagram shows an edge holdoff of a positive edge
on Channel B. Other options are a positive or negative
edge on Channel A or External Arm.

The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T" on the waveform shows the time
measured.)

For Normal Measurement Mode:

Range of Interval = 100 ns to 8.0 5. Can be set with a
resolution of 100 ns.

For Fast Measurement Mode:

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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PRF OR FREQUENCY MEASUREMENT
WITH EDGE/TIME ARMING
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Figure 2-15. Frequency | Edge/Time
DESCRIPTION OF DIAGRAM:

s Measurement can begin after a positive edge on
External Arm. The measurement start is armed when
the Start Arm edge occurs on External Arm.

s Measurement starts at the trigger event of Channel A
following the Start Arm edge.

s Measurement ends at the trigger event following the
end of the Stop Arm time delay. The Stop Arm time
delay is referenced to the Start Arm edge.

w The diagram shows an edge holdoff of a positive edge
on External Arm. Other options are a positive or
negative edge on Channel A or B.

w The maximum number of measurements per block is
1. Configurations such as 100 blocks of 1 are allowed.

a For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 5. Can be set with a
resolution of 2 ns.

@ For Fast Measurement Mode:

Range of Time = 2 ns to 131 us. Can be set with a
resolution of 2 ns.
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PRF OR FREQUENCY MEASUREMENT

WITH EDGE/EDGE ARMING
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Figure 2-16. Frequency | Edge/Edge
DESCRIPTION OF DIAGRAM:

w A block of measurements can begin after a positive
edge on Channel B. The block is armed when the block
holdoff edge occurs.

m A sample is then collected after a positive edge on
Channel B. One sample is collected per arming edge.
An edge is required before each sample. Two
measurements are showr.

w The diagram shows an edge holdoff and a sample
edge of a positive edge on Channel B. Other options
are a positive or negative edge on Channel A or
External Arm.

m The block holdoff reference edge is time stamped, so
all measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.}
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PRF OR FREQUENCY MEASUREMENT
WITH EDGE/CYCLE ARMING
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Figure 2-17. Frequency | Edge/Cycle

DESCRIPTION OF DIAGRAM:

am A block of measurements is armed after a positive
edge on Channel B.

® A trigger event on Channel B arms the start of the
counting of cycles on Channel B.

® Samples are then taken on the trigger event of Channel
A after each specified cycle interval. The first sample is
taken on the trigger event of Channel A after the
arming edge. The measurements end on the trigger
event following each cycle interval. Two
measurements are shown.

w The diagram shows an edge holdoff of a positive edge
on Channel B. Other options are a positive or negative
edge on Channel A or External Arm.

m The diagram shows cycles being counted on positive
edges of Channel B. Other options are negative or
positive edges of Channel A, or the 2 ns internal
timebase. The slope for Channel A and B is set on the
Input menu Slope field.

m The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.)



PRF/Frequency/PRI/Period Measurements

m For Normal Measurement Mode:

Cycles Minimum Frequency on Arming Channel
24 2 Hz

28 32 Hz

212 512 Hz

216 8.192 kHz

220 131.072 kHz

2% 2.097152 MHz

228 33.554432 MHz

m For Fast Measurement Mode:

Cycles Minimum Frequency on Arming Channel
24 122.137 kHz

28 1.954198 MHz

212 31267175 MHz

NOTE

If you set up cycle arming such that the channel arming
the samples is the same as the channel being
measured, you must be careful not to violate the
conditions below:

Elapsed events between samples must not exceed:

(232—~2) in Normal Measurement Mode

(215-~2) in Fast Measurement Mode
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PRF OR FREQUENCY MEASUREMENT
WITH EDGE/EVENT ARMING
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Figure 2-18. Frequency | Edge/Event
DESCRIPTION OF DIAGRAM:

m Measurement can begin after a positive edge on
External Arm. The measurement start is armed when
the Start Arm edge occurs on External Arm.

& Measurement starts at the trigger event of Channel A
following the Start Arm edge.

w The start of the selectable event delay is at the next
trigger event on Channel A. (If you are counting and
measuring on the same signal, as shown in the
diagram, the first counted event is also the start of the
measurement.)

s Measurement ends at the trigger event following the
last of the Stop Arm events. The Stop Arm delay is
eight events on Channel A.

w The diagram shows the Start Arm edge as a positive
edge on External Arm. Other options are a positive or
negative edge on Channel A or B.

m The delay events can be counted on Channel A or B.
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u For Normal Measurement Mode:

Range of Events = 0 to 4,000,000,000

NOTE
The total PRI or Period of the Stop Arm events must not
exceed 8.0 s.

g For Fast Measurement Mode:

Range of Events = 0 to 65,000

NOTE
The total PRI or Period of the Stop Arm events must not
exceed 131 us.
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PRF OR FREQUENCY MEASUREMENT
WITH TIME/INTERVAL ARMING
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Figure 2-19. Frequency | Time/Interval
DESCRIPTION OF DIAGRAM:

s A block of measurements can begin after a selectable
time delay. The start of the time delay is referenced to
a positive edge on External Arm.

m Samples are collected at the trigger event of Channel A
after each interval. The first sample is taken at the
trigger event after the start of the first interval.
Measurements end at the trigger event following each
interval. The sample interval is repetitive and
asynchronous with the signal being measured. Two
measurements are shown.

u The diagram shows a time delay referenced to a
positive edge on External Arm. Other options are a
positive or negative edge on Channel A or B.

s The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.)
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PRF/Frequency/PRI/Period Measurements

m For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 s. Can be set with a
resolution of 2 ns.

Range of Interval = 100 ns to 8.0 s. Can be set with a
resolution of 100 ns.

# For Fast Measurement Mode:

Range of Time = 2 ns to 131 us. Can be set with a
resolution of 2 ns.

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns
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Figure 2-20. Frequency | Time/Time

DESCRIFTION OF DIAGRAM:

® Measurement can begin after a selectable time delay.
The start of the time delay is referenced to a positive
edge on Channel B. The measurement start is armed
when the specified time elapses.

® Measurement starts at the trigger event of Channel A,
following the end of the Start Arm time delay.

® Measurement ends at the trigger event following the
end of the Stop Arm time delay. The Start and Stop
Arm time delays are both referenced to the Start Arm
reference edge.

w The diagram shows a time delay referenced to a
positive edge on Channel B. Other options are a
positive or negative edge on Channel A or External
Arm.

s The maximum number of measurements per block is
1. Configurations such as 100 blocks of 1 measurement
are allowed.



PRF/Frequency/PRI/Period Measurements

m For Normal Measurement Mode:

Range of Time = 2 ns to 8.0 s. Can be set with a
resolution of 2 ns,

m For Fast Measurement Mode;

Range of Time = 2 ns to 131 us. Can be set with a
resolution of 2 ns.

NOTE

The elapsed time between measurement samples
should not exceed 4.0 s for Normal measurement mode
or 65 us for Fast measurement mode.
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PRF OR FREQUENCY MEASUREMENT
WITH EVENT/INTERVAL ARMING
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Figure 2-21. Frequency | Event Interval
DESCRIPTION OF DIAGRAM:

u A block of measurements can begin after a selectable
event delay. The start of the event delay is referenced
to a positive edge on Channel B. The block is armed
after the specified number of events (edges) occur on
the specified input.

» A sample is collected at the trigger event of Channel A
after each interval. The first sample is taken at the
trigger event after the start of the first interval.
Measurements end on the trigger event following each
interval. The sample interval is repetitive and
asynchronous with the signal being measured. Three
measurements are shown.

m The diagram shows an event delay referenced to a
positive edge on Channel B. Other options are a
positive or negative edge on Channel A or External
Arm.

a The reference edge is time stamped, so all
measurements in the block are referenced in time to
the holdoff edge. Averaging of multiple blocks is
supported. (“T” on the waveform shows the time
measured.)
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PRF/Frequency/PRI/Period Measurements

w For Normal Measurement Mode:
Range of Events = 0 to 4,000,000,000

Range of Interval = 100 ns to 8.0 5. Can be set with a
resolution of 100 ns.

m For Fast Measurement Mode:
Range of Events = 0 to 65,000

Range of Interval = 100 ns to 131 us. Can be set with a
resolution of 100 ns.
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Figure 2-22. Frequency | Event/Event
DESCRIPTION OF DIAGRAM:

Measurement can begin after a selectable event delay.
The start of the event delay is referenced to a positive
edge on External Arm. The measurement start is
armed after the specified number of events (edges)
occur on Channel A.

Measurement starts at the trigger event of Channel B,
following the Start Arm event count. The start delay is
two events.

Measurement ends at the trigger event following the
end of the Stop Arm event count. The stop delay is five
events. The start and stop event delays are both
referenced to the Start Arm edge.

The diagram shows an event delay referenced to a
positive edge on External Arm. Other options for the
reference edge are a positive or negative edge on
Channel A or B.

The delay events can be counted on Channel A or B.



PRF/Frequency/PRI/Period Measurements

m The maximum number of measurements per block is
1. Configurations such as 100 blocks of 1 measurement
are allowed.

® For Normal Measurement Mode:
Range of Events = 0 to 4,000,000,000
m For Fast Measurement Mode:

Range of Events = 0 to 65,000

NOTE

The elapsed time between samples must fall within the
measurable range. It is 10 ns to 4.0 s for Normal
measurement mode or 10 ns to 65 us for Fast
measurement mode.

If the Stop Arm condition is satisfied before the Start
Arm condition, the gate time will be positive. The gate
time is the absolute value of the stop time - start time.
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PRF OR FREQUENCY MEASUREMENT
WITH EXTERNALLY GATED ARMING
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Frequency | Externally Gated

DESCRIPTION OF DIAGRAM:

2-42

Start of measurement can begin after a positive edge
on Channel B.

Measurement starts at the next trigger event of
Channel A.

Stop of measurement is armed after the opposite edge
of the Start Arm signal.

Measurement stops at the next trigger event of
Channel A.

The diagram shows the Start Arm/Stop Arm signal
occurring on Channel B. Other options include a signal
on Channel A or External Arm.

For Normal Measurement Mode:

Pulse width of gating channel should be less than 8.0 s.
Samples must be separated by an elapsed time less
than 8.0 s.

For Fast Measurement Mode:

Pulse width of gating channel should be less than
131 us. Samples must be separated by an elapsed time
less than 131 us.
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CHAPTER  Special-Purpose Measurements is a category of HP 5373A
OVERVIEW  functions that includes:

Totalize

Rise Time

Fall Time

Pulse Width

Pulse Offtime

Duty Cycle

Phase

Envelope Power
Amplitude Modulation
Phase Deviation
Time Deviation
Frequency Deviation

These measurement functions are called “Special-Purpose
Measurements” because they are more specific in what they
can accomplish than are time interval or frequency and PRI
measurements. Details are included in the individual
measurement descriptions that follow.

This chapter contains the following:

m A description of each of the measurements.
w The channel options available for each measurement.
m The available arming modes for each measurement.

TOTALIZE  The Totalize function counts the number of trigger events on
the input signal received during a specified period of time,
between a pair of designated signal edges, or between presses
of the Manual Arm key. The totalize function allows counting
of 0 to 4,000,000,000 events on Channel A and B.
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Totalize
Measurements
Described

TOTALIZE
CHANNEL CHOICES

3-2

TECHNICAL COMMENT

A trigger event is a specific voltage on a rising or falling slope of
an input signal that will trigger the HP 5373A to initiate some
action. This action can be to arm a measurement, begin a
measurement, or end a measurement. Refer to “Input Menu,”
chapter 8 for more information on how a trigger event is specified.

In contrast to the other measurement functions of the

HP 5373A, a totalize measurement sample is not necessarily
taken at the trigger event of the input signal. (Refer to
chapter 2 for a description of a “sample.”)

Instead of measurement samples only being taken at the
trigger event following an arming event, for totalize
measurements, the sampling is synchronous with the arming
event.

The arming event can be the end of a specified time interval, a
specified edge, or a press of the Manual Arm key (for the
Manual arming mode).

A totalize measurement is defined by two consecutive
samples. The totalize result is the number of events counted
between the two sample points.

NOTE

Fast Measurement Mode is not supported for Totalize
Measurements.

The HP 5373A offers the same input channel combinations for |
totalize as for frequency and PRI measurements.

The maximum number of measurements per block is 4,095 for
all channel choices. The maximum number of measurements
allowed (number of blocks Xnumber of measurements per
block) can equal 99,999,999 x4,095.



Single-Channel

Two-Channel

TWO-RESULT
MEASUREMENT

RATIC MEASUREMENT

Special-Purpose Measurements

A totalize measurement can be made on the Channel A or B
input. The menu choices are:

B A
x B

NOTE

For meaningful two-channel measurement data, the
same pod type (HP 54002A, for example) should be
installed in both channels.

A totalize measurement can be made on two input channels
simultaneously.

 A&B

Two-Result Measurement Features:

m Full accuracy is provided for each of the measurement
channels.

m Measurement and time of measurement data can be
displayed for both channels on the Numeric screen.
(Use Numeric screen, Main menu, Expanded Data On)

m Histogram and Time Variation graphs can be viewed
individually for each of the two measurement
channels. (Use Graphic screen, Display menu, View
Channel)

& Statistics can be calculated on both measurement
channels. (Use Math menu, Statistics On)

The ratio of two input signals can be displayed. The menu
choices are:

m A/B
m B/A

The ratio is calculated by taking the result of the “first”
channel and dividing it by the result of the “second” channel.
For example, the result of “B / A” will be the Channel B result
divided by the Channel A result. The HP 5373A can display
ratios of less than 1.
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SUM MEASUREMENT

DIFFERENCE MEASUREMENT

3-4

The sum of two totalize measurements can be displayed. The
menu choice is:

m A+B

The two results are added together.

The HP 5373A can display the difference of two totalize
measurements. The menu choices are:

s A-B
s B-A

The result of the “second” channel is subtracted from the
result of the “first” channel.



Special-Purpose Measurements

TOTALIZE Shown below are the arming modes for totalize measurements.
ARMING MODES

HP 5373A Function and Arming Summary

ARMING MODE MEASUREMENT FUNCTION

TOTALIZE

A | DUAL
B | AATIO?

SuM

El DIFF*

AUTOMATIC
AUTOMATIC

EDGE HOLDOFF

TIME  HOLDOFF

EVENT HOLDOFF

SAMPLING

INTERVAL SAMPLING

THE SAMPLING

CYCLE SAMPLING

EDGE SAMPLING

PARITY SAMPLING

REPET EDGE
SAMPLING

BEFET EDGE-PARTY
SAMPLING

RANDOM SAMPLING

EDGEANTERVAL,

EDGE/TIME

EDGEEDGE

EDGECYCLE

EDGEEVENT

EDGEFARITY

EDGE/RANDOM

TIMEANTERVAL

TIME/TIME

EVENTANTERVAL

EVENT/EVENT

EXTEANALLY GATED

MANUAL

Symbol C or N indicates that a measurement can be made using the corresponding combination of Function, Channel, and Arming selections.
C = Continuous Aming (Block/Sample Arming)
N = Non-Continuous arming, (Start/Stop Arming), setups are limited to M blocks of 1 measurement.

1. DUAL. Simultanecus Dual-channel, (2 results). Frequency and PRI options are: A&B, A&C, B&C. Totalize option is: A&B,

2. RATIO. Frequency and Period ratio options are: A/B, A/C, B/A, B/C, C/A, C/B. Totalize ratio options are: A/B, B/A.

3. SUM. Frequency and Period sum options are: A+B, A+C, B+C, Totalize sum option is: A+B,

4. DIFFERENCE. Frequency and Period difference options are: A~B, A-C, B-A, B-C, C-A, C-B. Totalize difference options are: A-B, B-A.
* = Default Arming

3-5



HP 5373A — Operating Manual

TOTALIZE ARMING  Shown below are the arming modes available for totalize
MODE EXAMPLES measurements along with a timing diagram to illustrate each
arming mode. For these examples, the trigger event is always
on the positive slope of the input signals.

TOTALIZE MEASUREMENT WITH
INTERVAL SAMPLING ARMING

MEASUREMENTS
SN
3 3 2 3

BLOCK ARMED
R EVENTS—afo——EVENT Gee—E VENT Somope——E VENT S

L INTERVAL =t ENTERVAL'L INTERVAL-r INTERVALJ

i
I
i
{
i
\—MEASUREMENT CIRCUITRY DELAY <200ns

TOTALIZE A

W28 N3

Figure 3-1. Totalize | Interval Sampling

DESCRIPTION OF DIAGRAM:

® A block of measurements can begin as soon as the
Analyzer is ready. The block is armed when the
Analyzer is ready to begin measuring.

® Samples are then taken at each interval The
measurements end at the conclusion of each interval.
The sample interval is repetitive and asynchronous
with the signal being measured. Four measurements
are shown.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.
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TOTALIZE MEASUREMENT WITH
EDGE SAMPLING ARMING

SAMPLE AQMEDﬂ\ ;/"“"“" TEASUREwiNTS

BLOCK ARMED~ L2 2 > >
i EVENTSTEVENTS EVENTS«-@-—{VENTS-T——
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H ] i I
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i
i

TOTALIZE A

WF28_N3

Figure 3-2. Totalize | Edge Sampling

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin as soon as the
Analyzer is ready. The block is armed when the
Analyzer is ready to begin measuring,

m Samples are armed at a positive edge on Channel B.
One sample is collected per arming edge. An edge is
required before each sample. Four measurements are
shown.

NOTE

The PRI of the sample arm signal should not exceed
8.0s.
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TOTALIZE MEASUREMENT WITH
EDGE/INTERVAL ARMING

MEASUQEMENTS
BLOCK ARMEDﬂ\ / : \
2

¥

]

5 F*EVENTS*TPEVENTS«TwEVENTS**»EVENTS
A b\ & v ¢\ Z A M..'

1

| ; ]

! \ // //
| IN?ERVALS

i

t

f

;

@\ @

MEASUREMENT CIRCUITRY DELAY <200ns

TOTALIZE A

WF30_N3

Figure 3-3. Totalize | Edge/Interval

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a positive
edge on Channel B. The block is armed when the edge
occurs on Channel B.

m Samples are collected at each interval. The
measurements end at the conclusion of each interval.
The sample interval is repetitive and asynchronous
with the signal being measured. Four measurements
are shown.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.
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TOTALIZE MEASUREMENT WITH
EDGE/EDGE ARMING

MEASUREMENTS
BLOCK ARMEDﬂ\ / ’/

- 2 3 3
; &»EVENTSWEVENTSWEVENTS%

- ! ! E

Chan ' B S | u i\ @ 3 § £
A i j i ' if 7]

! i ! ! !

i i ! ! i
MERE [ [ [

TOTALIZE A
WII_N3

Figure 3-4. Totalize | Edge/Edge

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a negative
edge on Channel B. The block is armed when the edge
occurs on Channel B.

m Samples are collected at a negative edge on Channel B.
One sample is taken per edge. An edge is required for
each sample, Three measurements are shown.

NOTE

The PRI of the sample arm signal should not exceed
8.0s.
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TOTALIZE MEASUREMENT WITH
EXTERNALLY GATED ARMING

_ MEASUREMENT
START—\\\ é ’//wSTOP
&mm——EVENTS————ﬁ
Chan N 4 \ 4 ‘A ) |
A & ; &
! i

TOTALIZE A

WIZ_NS

Figure 3-5. Totalize | Externally Gated

DESCRIPTION OF DIAGRAM:
= Measurement starts at a rising edge on Channel B.

s Measurement ends at a falling edge on Channel B.

NOTE

Puise width of external gate signal should not exceed
8.0s.
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TOTALIZE MEASUREMENT WITH

TIME/INTERVAL ARMING
BLOCK ME ASUREMENTS
REFERENCE ~ ARMED ™ /// |

EDGE ™\ 5 5 >

Chan
A

f ! E . . _L.. / :§
\\\\MINTJRVAL—///’

MEASUREMENT CIRCUITRY DELAY <200ns

U

TOTALIZE A

W33 NS

Figure 3-6. Totalize | Time/Interval

DESCRIPTION OF DIAGRAM:

m A block of measurements can begin after a selectable
time delay. The start of the time delay is referenced to
a positive edge on Channel B.

m Samples are collected at each interval. The
measurements end at the conclusion of each interval.
The sample interval is repetitive and asynchronous
with the signal being measured. Three measurements
are shown.

Range of Time = 2 ns to 8.0 s. Can be set with a resolution of
2 ns.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.
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TOTALIZE MEASUREMENT WITH
MANUAL ARMING

START STOP
“\\\ MEAS?FEMENT ,//—

] I
I |
I i
I i

§-——---~6 EVENTS ——————=

]
Chan & 1 £ & @ i
A i AR
| |
MANUAL  ARM MANUAL ARM
KEY PRESSED KEY PRESSED
TOTALIZE A

W34 _N3

Figure 3-7. Totalize | Manual

DESCRIPTION OF DIAGRAM:

m Measurement starts when the Manual Arm key is
pressed. The GATE LED comes on, and the CRT status
line displays, “Gate open.”

# Measurement ends when the Manual Arm key is
pressed. The GATE LED goes off, the CRT status
message “Gate open” is turned off, and the
measurement result is displayed.

w When the Single/Repetitive feature is set to “Single,”
the Restart key must be pressed between each
measurement.

m When the Single/Repetitive feature is set to
“Repetitive,” multiple totalize measurements can be
made. The totalize result will be the accumulated
count from multiple measurements. Use the Restart
key to clear the totalize count.

m See the description of the Manual Arm key operation
in “Front Panel/Rear Panel,” chapter 6.
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AUTOMATIC For the following measurements, no parameters need to be
MEASUREMENTS specified on the Function and Input menu screens. There is a
set of default values for each of the measurements. Some of
these default values can be modified. This information is listed
for each measurement under “Parameters that can be
modified.”

The automatic measurements are:

Rise Time

Fall Time

Pulse Width

Pulse Offtime--

Duty Cycle

Envelope Power
Amplitude Modulation

NOTE

It is recommended that you press the Preset key fo
retum instrument settings to default values after making
any of these automatic measurements. There are
instances where the settings selected for the automatic
measurements could cause confusion with the setup of
a new measurement.
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Rise Time  Description:

The Rise Time function automatically configures the HP 5373A

to perform a rise time measurement on the signal at

Channel A. The default trigger level points are at 20% and 80%
of the input signal. These levels can be changed on the Input
menu screen.

Range: 1 ns to 100 us transitions on rising edge of input signal.
RISING EDGE  SAMPLE ARMED SAMPLE ARMED

80%*
20%*
RISE TIME

8.0CK AF%MED

= TRIGGER LEVEL DEFAULT VALUES WF2_X3M

Figure 3-8. Rise Time A

Defaults:

Measurement Channel - A
Arming Mode -~ Automatic
Input Channels - Common
Channel A Trigger Event:

NOTE

When the Input Channels field is set to Common, the
limits and defaults for the Channel B Trigger Event
parameters (siope, mode, and level settings) are
determined by the input pod installed at Channel A and
the attenuation setting for Channel A,
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Channel A Pod: HP 53702A HP 54002A
Envelope 500
Detector Pod input Pod
Channel A
Trigger Event:
Slope Negative Positive
Mode Repetitive Auto Repetitive Alto
Level 80% 20%
Channel B
Trigger Event:
Slope Negative Positive
Mode Repetitive Auto Repetitive Auto
Level 20% B0%

Parameters that can be modified:
m Input screen:

Trigger Event Mode
Trigger Event Level

NOTE

At least 8 ns must elapse between arming edge and the
first sample of each measurement.
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Fall Time  Description:

The Fall Time function automatically configures the HP 5373A
to perform a fall time measurement on the signal at

Channel A. The default trigger level points are at 80% and 20%
of the input signal. These levels can be changed on the Input
IMenu screen.

Range: 1 ns to 100 s transitions on the falling edge of the
input signal.

SAMPLE ARMED
SAMPLE ARMED

BLOCK ARMED
\ EALL TIME \ FALL TIME
\ I I
80% *
\ 20% %

FALLING EDGE

% » TRIGOGER LEVEL DEFAULT VALUES WE XM

Figure 3-9. Fall Time A

Defaults:

Measurement Channel ~ A
Arming Mode - Automatic
Input Channels -~ Common
Channel A Trigger Event:

NOTE

When the Input Channels field is sef to Common, the
limits and defaults for the Channel B Trigger Event
parameters (slope, mode, and level settings) are
determined by the input pod installed at Channel A and
the attenuation setting for Channel A.
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Channel A Pod: HP 53702A HP 540024
Envelope 50Q
Detactor Pod Input Pod
Channel A
Trigger Event
Slope | Posltive Negative
Mode Repetitive Auto Repetitive Auto
Level 20% 80%
Channel B
Trigger Event:
Slope Positive Negative
Mode Repetitive Auto Repetitive Auto
Level 80% 20%

Parameters that can be modified:
m Input screen:

Trigger Event Mode
Trigger Event Level

NOTE

At least 8 ns must elapse between the arming edge and
the first sample of each measurement.
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Pulser Width  Description:

The Pulse Width function automatically configures the HP
5373A to perform a pulse width measurement on the signal at
Channel A. The default trigger level points are 50% for the
rising and falling edge of the positive pulse of the input signal.
These levels can be changed on the Input menu screer.

Range: 8 ns to 8 ms pulse widths (auto trigger)

BLOCK ARMED

\SAMPLE ARMED
50%

' - ~ TRIGGER
LEVEL

4} L *—1 L J L DEFAULT

VALUES

PULSE PULSE PULSE
WIDTH WIDTH WIDTH

WF4_X3M

Figure 3-10. Pulse Width A

Defaults:

Measurement Channel - A
Arming Mode - Automatic
Input Channels - Common
Trigger Events

NOTE

When the Input Channels field is set to Common, the
limits and defaults for the Channel B Trigger Event
parameters (slope, mode, and level settings) are
determined by the input pod installed at Channel A and
the attenuation setting for Channel A.
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Channel A Pod: HP 53702A HP 54002A
Envelope 500
Detector Pod input Pod
Channel A
Trigger Event:
Slope Negative Positive
Mode Repetitive Auto Repetitive Auto
Level 50% 50%
Channel B
Trigger Event:
Slope Positive Negative
Mode Repetitive Auto Repetitive Auto
Level 50% 50%

Parameters that can be modified:
m» Input screen:

Trigger Event Mode
Trigger Event Level

TECHNICAL COMMENT

Time Interval or +Time Interval measurement functions could
be used to make pulse width or pulse offtime measurements. The
advantage of using Time Interval or + Time Interval is the
ability to use different arming modes.

When using a time interval function to measure pulse width, set
the measurement channel to A= B on the Function menu. On
the Input menu, set the Input Channels to Common, and the
Channel A and Channel B trigger slopes to the default values
listed above.

NOTE

At least 8 ns must elapse between the arming edge and
the first sample of each measurement.
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Pulse Offtime

BLOCK ARMED

Description:

The Pulse Offtime function automatically configures the HP
5373A to perform a pulse offtime measurement on the signal
at Channel A. The default trigger level points are 50% for the
falling and rising edge of the negative pulse of the input
signal. These levels can be changed on the Input menu screen.

Range: 8 ns to 8 ms pulse widths (auto trigger)

\\SAMPLE ARMED

3-20

@ny%

VALUES

PULSE PULSE
OFF TIME OFFTIME

WES _X3M

Figure 3-11. Pulse Offtime A

Defaults:

Measurement Channel ~ A
Arming Mode - Automatic
Input Channels - Common
Trigger Events

NOTE

When the Input Channels field is set to Common, the
limits and defaults for the Channel B Trigger Event
parameters (slope, mode, and level settings) are
determined by the input pod insialled at Channel A and
the attenuation setting for Channel A,
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Channel A Pod: HP 83702A HP 54002A
Envelope 5082
Detector Pod input Pod
Channel A
Trigger Event:
Slope Positive Negative
Mode Repetitive Auto Repetitive Auto
Level 50% 50%
Channe! B
Trigger Event:
Slope Negative Positive
Mode Repetitive Auto Repetitive Auto
Level 50% 50%

Parameters that can be modified:
m Input screen:

Trigger Event Mode
Trigger Event Level

TECHNICAL COMMENT

Time Interval or 2Time Interval measurement functions
could be used to make pulse width or pulse offtime
measurements. The advantage of using Time Interval or
=Time Interval is the ability to use different arming modes.

When using a time interval function to measure pulse width,
set the measurement channel to A~ B on the Function menu.
On the Input menu, set the Input Channels to Common, and
the Channel A and Channel B trigger slopes to the default
values listed above.

NOTE

At least 8 ns must elapse between the arming edge and
the first sample of each measurement.

3-21



HP 5373A — Operating Manual

Duty Cycle  Description:

The Duty Cycle function automatically configures the

HP 5373A to perform a duty cycle measurement on the signal
at Channel A. The default trigger level points are 50% for the
rising and falling edge of the positive pulse of the input signal.
These levels can be changed on the Input menu screen. The
Duty Cycle result is a pulse width measurement expressed as
a percentage of the PRI of the input signal.

Range: 0% to 100% for a pulse width greater than 1 ns and a
signal PRI less than 1 ms (auto frigger) or 4 s (manual trigger).

BLOCK ARMED
SAMF’LE ARMED

50%
— TRIGGER
LEVEL
’1 L DEFAULT
PULSE
REPETITION

VALUES
INTERVAL
PUL.SE
WIDTH WIEE_X3M
Duty Cycle (in percent) = Pulse Wmh x 100

Pulse Repetition interval

NOTE: Pulse Width and Puise Repetition interval are not measured on the same pulse.
Figure 3-12. Duty Cycle A

Defaults:

Measurement Channel - A
Arming Mode - Automatic
Input Channels — Common
Trigger Events

NOTE

When the Input Channels field is set to Common, the
limits and defaults for the Channel B Trigger Event
parameters (slope, mode, and level settings) are
determined by the input pod installed at Channel A and
the attenuation setting for Channel A.
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Channel A Pod: HP 53702A HP 54002A
Envelope 500
Detector Pod Input Pod
Channei A
Trigger Event:
Slope Negative Positive
Mode Repetitive Auto Repetitive Auto
Level 50% 50%
Channel B
Trigger Event:
Slope Positive Negative
Mode Repetitive Auto Repetitive Auto
Leveal 50% 50%

Parameters that can be modified:
m Input screen:

Trigger Event Mode
Trigger Event Level

NOTE

At least 8 ns must elapse between the arming edge and
the first sample of each measurement.
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| Phase

Description:

The Phase function automatically configures the HP 5373A to
perform a phase measurement between the signals on
Channel A and B. Channel options are: Channel A relative to
B, or Channel B relative to A. The phase difference of the two
signals is determined by measuring the period of the reference
signal (the “relative to” signal) and the time interval between
the positive edges (at the 50% points) of the two signals. S0 an
“ A rel B” measurement makes a period measurement on the B
signal. If the reference signal’s edge occurs before the other
signal’s edge, the phase is negative.

NOTE

For meaningful Phase measurement results, both
HP 5373A input channels should have the same type
of pod (HP 53702A, HP 54002A, etc.).

Phase measurement results can be displayed in two different
formats, depending on the setting of the Math menu Phase
Result field. The choices are:

s Modulo 360°
a Cumulative

Modulo 360 displays results in the range of ~180° to +18(°.
When set to Cumulative, if the number of measurements per
block is set greater than 1, the phase results are referenced to
the first measurement of the block. The results will show the
cumulative phase shift between the two signals.

Range: - 180° to +180° (Modulo 360)
> +360° (Cumulative)
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MEASUREMENTS
BLOCK ARMED- /7 AN \ \

(REFERENCE SIGNAL) 507% TRIGGER LEVEL
DEFAULT VALUES

PHASE A RELATIVE TO B

WEAQ_NT

Figure 3-13. Phase A Relative to B
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TECHNICAL COMMENT

The Modulo 360 option for both Phase and Phase Deviation
measurements can be used to keep the range of phase results
limited to a total span of 360°. Modulo 360 is useful for
comparing phases on multi-burst signals.

The HP 5373A implementation of Modulo 360 does not compute
cumulative phase MOD 360, which would provide results in the
range O° to 360°. Instead the upper 180° of the MOD 360
function (180° to 360°) are translated to the range ~180° to 0°.
This is done to avoid the display scatter that would take place on
the Time Variation graph when the displayed phase results
crossed the O° boundary.

For the case where your phase results are crossing the 180°
boundary, you can introduce an offset to move the boundary
away from your data. By adding an offset value before the
modulus operation, then subtracting the offset after the modulus
operation, the boundary is moved to 180°+ (offset)°.

This is accomplished as follows:
1. Select the Math menu and set Math “On” for:
® Channel A for a Phase A rel B measurement
m Channel A for a Phase B rel A measurement
® Channel A for a Phase Deviation A measurement
m Channel B for a Phase Deviation B measurement

2. Move the menu cursor down to the Offset field and enter the
number of degrees by which you want to move the boundary.
The formula for the displayed result is shown at the bottom of
the screen. It reads:

“Display = (Result+Offset) MOD 360 - Offset”

The new range for Modulo 360 is (-180° - Offset) to (180° -
Offset).
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Defaults:

Measurement Channel - A relative to B
Arming Mode — Automatic

Input Channels - Separate

Channel A Trigger Event:

Slope ~ Pos
Mode - Single Auto
Level - 50%

Channel B Trigger Event:
Slope - Pos

Mode - Single Auto
Level - 50%

Parameters that can be modified:

Function screen:

Channel option
Input screen:

Input Channels

Trigger Event Slope
Trigger Event Mode
Trigger Event Level

Arming Modes:

Automatic — Measurements are taken as quickly as
possible.

Edge Holdoff — A block of measurements will be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm.

Interval Sampling — The time between phase
measurements can be set.
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Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.

= Edge/Interval — A block of measurements will be
delayed, of held off, until an edge occurs on Channel
A, B, or External Arm. Also, the time between phase
measurements can be set.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.
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Enveiopé Power

Description:
Refer to Figure 3-14

Envelope Power is the maximum (peak) detected pulse
envelope power derived from the formula below. This
corresponds to the maximum envelope power for the

HP 53702A Envelope Detector Pod. For the HP 53702A,
minimum envelope power corresponds to the pulse offtime
power. For the HP 54002A 50Q Input Pod, maximum envelope
power corresponds to the maximum positive input signal
power, and minimum envelope power corresponds to the
maximum negative signal power.

(Ve NE)
P, dBm =10log TTRo / 1mW

The Envelope Power function automatically configures the
HP 5373A to measure the maximum and minimum envelope

- power of the signal at Channel A or B.

The HP 53702A uses

positive and the negative sides of the carrier, The HP 53702A

NOTE

The Envelope Power function requires an envelope
signal for its input. We suggest using the output of the
HP 53702A Envelope Detector Pod as the easiest way
to obtain this signal.

The maximum number of blocks is 1; the maximum number of
measurements per block is 1.

a full-wave detector to sample both the

oulput is & negative-going version of the envelope. The PULSE
HP 5373A reports measurement setups basad on this WIDTL
arrangement. QASING _.-.1 FALLING

The envelope of the modulated eDGE

carrier consists of a posilive and &
negative version that are mirror
images of each other.

i ;
i
/ | PuLse L
OFF TIME
RISING !

PULSE EDGE EOGE
OFFTIME

—
£
{

:

?QL %NG However, pulse measyrements
] DGE are reported as if a positive-going
) _4___] e version of the envelope was used.
PULSE
WIDTH WF7_X3M

Figure 3-14. Pulse Burst Measurement Parameters
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Pulse Repetition Frequency Range: 1 kHz to 2 MHz

Amplitude Range: —20 dBm to +6 dBm

Defaults:

Measurement Channel ~ A
Arming Mode — Automatic
Input Channels - Separate
Channel A Trigger Event:

Slope — Pos
Mode - Single Auto
Level - 50%

Channel B Trigger Event:
Slope - Pos

Mode - Single Auto
Level - 50%
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Parameters that can be modified:

m Function screen:

Channel option

w Input screen:

Input Channels

Figure 3-14 also shows other pulse burst measurements that
the HP 5373A can make. These are described below.

Pulse Repetition Frequency (PRF) is the number of
pulses per second.

Carrier Frequency (for Pulse or CW) is measured in
Hertz. The Carrier period is measured in units of time.
Carrier Frequency and Carrier Period have the
relationship shown below.

1
Carrier Frequency

=Carrier Period

1
Carrier Period

=Carrier Frequency

Pulse Repetition Interval (PRI} is the time between the
leading edges of two consecutive pulses and is the
reciprocal value of PRF (PRI = 1/PRF).

Pulse Width (PW) is the time from the leading edge of
a pulse to the trailing edge of the same pulse.

Pulse Offtime is the time between two adjacent pulses,
measured from the trailing edge of the first pulse to
the leading edge of the second pulse.

Duty Cycle is the Pulse Width (PW) divided by the
Pulse Repetition Interval (PRI), then multiplied by 100,
to give a percentage value.

Pulse Width
~ Pulse Repitition Interval

Duty Cycle X100
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Table 3-1 shows the single-channel pulse or CW measurement
performed by the HP 5373A as a result of various measurement
softkey and channel selections. Information in this table assumes
an HP 53702A Envelope Detector Pod in CHANNEL A, and an
HP 54002A 5082 Input Pod in CHANNEL B. Other measurement
functions and softkeys are listed in the “Measurement Function
Menus” section of Chapter 2. Details of the standard Time
Interval/Frequency /Period/ Histogram measurements, along
with Arming, are in Chapters 1 through 5 of the HP 5373A

Operating Manual.

Table 3-1. Pulse/CW Measurement Functions

SOFTKEY CHANNEL | MEASUREMENT FUNCTION
PRF / Frequency A Pulse Repetition Frequency (PRF)
B Pulse/CW Carrier Frequency
: Cc Pulse/CW Carrier Frequency
PRI/ Period A Pulse Repetition Interval (PRI)
B Pulse/CW Carrier Period
c Puise/CW Carrier Period
Pulse Width A Pulse Width (PW)(time)
Pulse Offtime A Pulse Offtime (time)
Duty Cycle A Duty Cycle (PW/PRI x 100)
Envelope A Detected Envelope (Vpeak) Power
B ac signal maximum positive power




Amplitude
Modulation

Special-Purpose Measurements

Description:

The Amplitude Modulation function automatically configures
the HP 5373A to measure the percentage AM of the signal at
Channel A or B. Percentage AM is defined as:

Vmax —Vmin

AM =100 ———~=

% Vmax +Vmin
NOTE
The Amplitude Modulation function requires an
envelope signal for its input. We suggest using the

HP 53702A Pod as the easiest way to obtain this signal.

The maximum number of blocks is 1; the maximum number of
measurements per block is 1.

Modulation Frequency Range: 1 kHz to 9 MHz
Percentage AM Range: 20% to 85% at 0 dBm

Defaults:

Measurement Channel — A
Arming Mode - Automatic
Input Channels — Separate

Channel A Trigger Event:

Slope - Pos
Mode - Single Auto
Level - 50%
m  Channel B Trigger Event:
Slope - Pos
Mode - Single Auto
Level - 50%
Parameters that can be modified:
e Function screen:
Channel option

m Input screen:

Input Channels
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PHASE, TIME, AND
FREQUENCY
DEVIATION

MEASUREMENTS

3-34

The HP 5373A has several measurement functions for the task
of measuring the deviation of an input signal from a reference.
The measurements are:

w Phase Deviation for single-channel phase measurement

= Time Deviation for cumulative time jitter measurement

m Frequency Deviation for single-channel frequency
measurement

Each function shows the deviation of the measurements of the
signal from a reference value. The choice is made in the
Carrier Freq field on the Math menu. The choices are:

w Compute Carrier Pulse. In this case, the reference
value is calculated automatically from a pulse input.
When this method is chosen, any measurement that
includes off-time data is not used in the calculation.

w Compute Carrier CW. In this case, the reference value
is calculated automatically from a CW input.

# Compute Carrier Manual. In this case, the reference
value is specified as a constant frequency, entered
manually.

Manual Carrier Range is 1E-12 to 10E+9 (Hz). The
HP-IB command is CFR.

m Compute Carrier Linear. In this case, the reference
value is specified as a frequency that changes at a
constant rate, determined by manually-entered slope
and start values.

Slope Range is ~10E+9 to 10E+9 (Hz/usec).
Starting Point Range is 1E~12 to 10E+9 (Hz).

The HP-IB commands for Slope and Starting Point are CSL
and CST.



Measurements
Referenced To The
Block Arming Edge

Special-Purpose Measurements

TECHNICAL COMMENT

In the Compute Carrier Pulse mode, the on-time and off-time
data points are determined as follows:

m for Frequency, all points whose frequency is less than
1/5 of the maximum frequency are considered to be
off-time data points and are rejected.

w for PRI, all points whose average period is greater than
5 times the minimum average period are considered to
be off-time data points and are rejected.

There are two arming modes for phase deviation, time
deviation, and frequency deviation measurements that
reference all measurements of a block to the block holdoff
arming edge. They are:

m EBdge Holdoff
m Edge / Interval

For these arming modes, the edge which arms each block is
“time-stamped,” and the elapsed time between the block
arming edge and the first measurement sample is measured.

While all the arming modes provide the time from the
beginning of the first measurement of a block, these
time-stamp arming modes also provide the time between the
block arming edge and the first measurement sample that is
collected. The time value is displayed on the Numeric screen.
It is listed before the first measurement result of the block and
has a “T” in front of it.

NOTE

To receive valid data, the interval between the block
arming edge and the first measurement sample must
be within the range of 100 ns to 8.0 5.
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Averaged Results
for Deviation
Measurements

The feature of time-stamping the arming edge makes it
possible for the HP 5373A to average multiple blocks of
measurements. When you select one of the two arming modes
from the previous page for a multiple-block Phase Deviation,
Time Deviation, or Frequency Deviation measurement, a field
on the Function menu will allow selection of “Averaged
Results” (the other option is “All Results”). The averaged
results are shown on the Numeric screen, the Time Variation
and Event Timing graphs. If the total number of
measurements selected exceeds the size of internal memory,

“ Averaged Results” is the only option available. See the Note
below.

NOTE

Block averaging is available for Phase Deviation, Time
Deviation, and Frequency Deviation, under the
following conditions:

« The amming mode is Edge Holdoff or Edge/interval.
e The number of blocks is set greater than 1,
» The Carrier Frequency field is set to Manual on the

Math menu. The appropriate carrier frequency value
should be entered.




Phase Deﬁriation

Special-Purpose Measurements

Description:

The Phase Deviation function displays the amount of phase
difference between an input signal and a carrier signal over
some period of time. It is a way to analyze the jitter of a signal.

The reference can be: 1) a frequency computed as the mean
value of a block of data from a pulsed or CW carrier, 2) a
constant frequency, entered manually, or, 3) a linearly
changing frequency whose slope and starting values are
entered manually.

When the computed mean frequency for a pulsed or CW
carrier is used, the measurements in each block are referenced.
to the mean of that block.

When the manually entered constant carrier frequency is used,
all measurements are referenced to it.

When the manually entered linearly changing carrier is used,
the reference carrier frequency is computed as follows:

reference carrier = starting point frequency + (time) * (slope)

where the time is referenced to the beginning of the
measurement. Each measurement is referenced to the carrier
frequency corresponding to the time at which the
measurement was made.
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The selection is made in the Carrier Frequency field on the
Math menu.

The Phase Deviation function establishes the time of
occurrence for each trigger event on the input signal. It also
establishes the time of occurrence for each corresponding
event on the reference signal. The “Deviation” is the difference
between the two times as a measure of the extent to which the
input signal deviates from its reference. Expressed in degrees,
this is “Phase Deviation.” One PRI of the reference
corresponds to 360°.

TECHNICAL COMMENT

When Carrier Frequency determination method is
“Compute Carrier CW", the “mean” used as the reference
is the Bicentroid Mean. This is an algorithm which
calculates mean frequency by estimating the Least Squares
Fit of a line to the events vs time data. The slope of this line
is a constant frequency. The frequency thus calculated is
used as the Carrier.

When Carrier Frequency determination method is
“Compute Carrier Pulse”, “mean ” used as the reference is
the Bicentroid Mean of the pulse on-time frequency values.
Pulse off-time frequency values are not used in the
calculation. The pulse on-time and off-time data points are
determined as follows:

m for Frequency, all points whose frequency is less
than 1/5 of the maximum frequency are considered
to be off-time data points and are rejected.

w for PRI, all points whose average period is greater
than 5 times the minimum average period are
considered to be off-time data points and are rejected.
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Phase Deviation results can be displayed in two different
formats, depending on the setting of the Math menu Phase
Result field. The choices are:

s Modulo 360°
a Cumulative

Modulo 360 displays results in the range of -180° to +180°.
When set to Cumulative, the phase deviation results are
referenced to the first sample of the block. The results will
show the cumulative phase deviation of the input signal from
the reference.

/ME ASUREMENTS-\

i s el peg—  —gel  —

3

CARRIER

(DEVIATION RESULTS EXPRESSED IN DEGREES)
PHASE DEVIATION

WL

Figure 3-15. Phase Deviation

When the input signal leads the reference, the results are
positive. Conversely, negative results indicate that the input
signal lags behind the reference.

Range: -180° to +180° (Modulo 360}
> +360° (Cumulative)
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TECHNICAL COMMENT

The Modulo 360 option for both Phase and Phase Deviation
measurements can be used to keep the range of phase results
limited to a total span of 360°. Modulo 360 is useful for
comparing phases on multi-burst signals.

The HP 5373A implementation of Modulo 360 does not compute
cumulative phase MOD 360, which would provide results in the
range O° to 360°. Instead the upper 180° of the MOD 360
function (180° to 360°) are translated to the range —180° to O°.
This is done fo avoid the display scatter that would take place on
the Time Variation graph when the displayed phase results
crossed the 0° boundary.

For the case where your phase results are crossing the 180°
boundary, you can introduce an offset to move the boundary
away from your data. By adding an offset value before the
modulus operation, then subtracting the offset after the modulus
operation, the boundary is moved to 180°+ (offset)°.

This is accomplished as follows:
1. Select the Math menu and set Math “On” for:
@ Channel A for a Phase A rel B measurement
® Channel A for a Phase B rel A measurement
m Channel A for a Phase Deviation A measurement
m Channel B for a Phase Deviation B measurement

2. Move the menu cursor down to the Offset field and enter the
number of degrees by which you want to move the boundary.
The formula for the displayed result is shown at the bottom of
the screen. It reads:

“Display = (Result+Offset) MOD 360 - Offset”

The new range for Modulo 360 is (~180° - Offset) to
(180° - Offset).
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Defaults:
® Measurement Channel - A
Arming Modes:

m Automatic — Measurements are taken as quickly as
possible.

w Edge Holdoff — A block of measurements can be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm. The reference edge is time
stamped, so all measurements in the block are
referenced to the holdoff edge. Averaging of multiple
blocks is supported. See the introduction to phase and
time deviation measurements for the conditions that
allow block averaging.

s Interval Sampling — The time between phase
deviation measurements can be set.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.

u Edge/Interval — A block of measurements will be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm. Also, the time between phase
deviation measurements can be set. The reference edge
is time stamped, so all measurements in the block are
referenced to the holdoff edge. Averaging of multiple
blocks is supported. See the introduction to phase and
time deviation measurements for the conditions that
allow block averaging.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.

NOTE

When using the Edge Heldoff or Edge/interval arming
modes, in order to display the carrier on the Numeric
screen, you must set the Numeric screen softkey,
Expand, to On.
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Time Deviation

Description:

The Time Deviation function displays the amount of time by
which an input signal deviates from a carrier value over some
period of time. It is a way to analyze the jitter of an input

signal.

The reference can be: 1) a frequency computed as the mean
value of a block of data from a pulsed or CW carrier, 2) a
constant frequency, entered manually, or, 3) a linearly
changing frequency whose slope and starting values are
entered manually.

When the computed mean frequency for a pulsed or CW
carrier is used, the measurements in each block are referenced
to the mean of that block.

When the manually entered constant carrier frequency is used,
all measurements are referenced to it.

When the manually entered linearly changing carrier is used,
the reference carrier frequency is computed as follows:

reference carrier = starting point frequency + (time) * (slope)

where the time is referenced to the beginning of the
measurement. Each measurement is referenced to the carrier
frequency corresponding to the time at which the
measurement was made.

The selection is made in the Carrier Frequency field on the
Math menu.

The Time Deviation function establishes the time of occurrence
for each trigger event on the input signal. It also establishes the
time of occurrence for each corresponding event on the
reference signal. The “Deviation” is the difference between the
two times as a measure of the extent to which the input signal
deviates from its reference.
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TECHNICAL COMMENT

When Carrier Frequency determination method is
“Compute Carrier CW”, the “mean” used as the reference
is the Bicentroid Mean. This is an algorithm which
calculates mean frequency by estimating the Least Squares
Fit of a line to the events vs time data. The slope of this line
is a constant frequency. The frequency thus calculated is
used as the Carrier.

When Carrier Frequency determination method is
“Compute Carrier Pulse”, “mean” used as the reference is
the Bicentroid Mean of the pulse on-time frequency values.
Pulse off-time frequency values are not used in the
calculation. The pulse on-time and off-time data points are
determined as follows:

| for- Frequency, all points whose frequency is less
than 1/5 of the maximum frequency are considered
to be off-time data points and are rejected.

® for PRI, all points whose average period is greater
than 5 times the minimum average period are
considered to be off-time data points and are rejected.

For each block of measurements, the time deviation starts at
zero and accumulates.

When the input signal leads the reference, the results are
positive. Conversely, negative results indicate that the input
signal lags behind the reference.

Range: > =1 reference PRI
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Figure 3-16. Time Deviation

Defaults:
» Measurement Channel - A
Arming Modes:

® Automatic — Measurements are made as quickly as
possible.

m Edge Holdoff — A block of measurements will be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm. The edge is time stamped, sc all
measurements in the block are referenced to the
holdoff edge. Averaging of multiple blocks is
supported. See the introduction to phase and time
deviation measurements for more about the conditions
that allow block averaging.

k Interval Sampling — The time between Time
Deviation measurements can be set.
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Range of Interval = 100 ns to 8.0 s, Can be set with a resolution
of 100 ns.

s Edge/Interval — A block of measurements will be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm. Also, the time between time
deviation measurements can be set. The edge is time
stamped, so all measurements in the block are
referenced to the holdoff edge. Averaging of multiple
blocks is supported. See the introduction to phase and
time deviation measurements for the conditions that
allow block averaging.

Range of Interval = 100 ns to 8.0 s. Can be set with a resolution
of 100 ns.

NOTE

When using the Edge Holdoff or Edge/interval arming
modes, in order to display the carrier on the Numeric
screen, you must set the Numeric screen softkey,
Expand, to On.
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Description:

The Frequency Deviation function displays the frequency by
which an input signal differs from a carrier value over some
period of time. It is a way to analyze the frequency modulation
on an input signal.

The reference can be: 1) a frequency computed as the mean
value of a block of data from a pulsed or CW carrier, 2) a
constant frequency, entered manually, or, 3) a linearly
changing frequency whose slope and starting values are
entered manually.

When the computed mean frequency for a pulsed or CW
carrier is used, the measurements in each block are referenced
to the mean of that block.

When the manually entered constant carrier frequency is used,
all measurements are referenced to it.

When the manually entered linearly changing carrier is used,
the reference carrier frequency is computed as follows:

reference carrier = starting point frequency + (time} * {slope)

where the time is referenced to the beginning of the
measurement. Each measurement is referenced to the carrier
frequency corresponding to the time at which the
measurement was made.

The selection is made in the Carrier Frequency field on the
Math menu,

The Frequency Deviation function establishes the frequency
for each trigger event on the input signal. It also establishes the
frequency at each corresponding time on the reference signal.
The “Frequency Deviation” is the difference between the two
frequencies as a measure of the extent to which the input
signal deviates from its reference.
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TECHNICAL COMMENT

When Carrier Frequency determination method is
“Compute Carrier CW”, the “mean” used as the reference
is the Bicentroid Mean. This is an algorithm which
calculates mean frequency by estimating the Least Squares
Fit of a line to the events vs time data. The slope of this line
is a constant frequency. The frequency thus calculated is
used as the Carrier,

When Carrier Frequency determination method is
“Compute Carrier Pulse”, “mean” used as the reference is
the Bicentroid Mean of the pulse on-time frequency values.
Pulse off-time frequency values are not used in the
calculation. The pulse on-time and off-time data points are

determined as follows:

w for Frequency, all points whose frequency is less
than 1/5 of the maximum frequency are considered
to be off-time data points and are rejected.

m for PRI, all points whose average period is greater
than 5 times the minimum average period are
considered to be off-time data points and are rejected.
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CHANNEL B INPUT

CALCULATED CARRIER

When the input signal frequency exceeds that of the reference,
the results are positive. Conversely, negative results indicate
that the input signal frequency was less than that of the
reference.

JL

L ]

1

1 |

W XEM

At t1, the Channel B input frequency (Fb) is twice that of the calculated carrier (F¢), so the frequency
deviation {Fp ~ F¢) is the same as the carrier frequency. (2F¢ —Fc = Fo).

At 12, the Channel B input frequency (Fb) is the same as that of the calculated carrier (F¢), so the frequency

deviation (Fb - F¢) is zero. (Fc -~ Fc = 0).

Figure 3-17. Frequency Deviation

Range {Hz): > 0 to 10E+9

Defaults:
» Measurement Channel - A
Arming Modes:
» Automatic — Measurements are made as quickly as

possible.

Edge Holdoff — A block of measurements will be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm. The edge is time stamped, so all
measurements in the block are referenced to the
holdoff edge. Averaging of multiple blocks is
supported. See the introduction to phase, time, and
frequency deviation measurements for more about the
conditions that allow block averaging.

Interval Sampling — The time between Frequency
Deviation measurements can be set.
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Range of Interval = 100 ns to 8.0 5. Can be set with a resolution
of 100 ns.

m Edge/Interval — A block of measurements will be
delayed, or held off, until an edge occurs on Channel
A, B, or External Arm. Also, the time between
frequency deviation measurements can be set. The
edge is time stamped, so all measurements in the block
are referenced to the holdoff edge. Averaging of
multiple blocks is supported. See the introduction to
phase, time, and frequency deviation measurements
for the conditions that allow block averaging.

Range of Interval = 100 ns to 8.0 5. Can be set with a resolution
of 100 ns.

NOTE

When using the Edge Holdoff or Edge/interval arming
modes, in order to display the carrier on the Numeric
screen, you must set the Numeric screen softkey,
Expand, to On.
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CHAPTER
OVERVIEW

This chapter describes Histogram measurements and how to
use them. Any features that are unique to these measurements
are explained in this chapter. Otherwise, references to other
parts of this manual appear throughout this chapter to
indicate where common feature explanations are located.

The three Histogram measurement functions are:

m Histogram Time Interval
w Histogram Continuous Time Interval
m Histogram =lime Interval

Figure 4-1.
Histogram Measurement
Setup
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INFORMATION
POINTERS

WHAT ARE
HISTOGRAM
MEASUREMENTS?
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The Histogram measurements are similar to time interval
measurements in the way data is collected. The differences are
the rate at which data is collected and in how the data is
processed and displayed.

The purpose of the following list is to help you find the
information you need to make Histogram measurements.
Since many features operate no differently for Histogram
measurements, their descriptions are referenced here.

g For information about how Histogram measurements are
made, that is, how samples are collected for the three types
of Histogram measurements, review chapter 1, “Time
Interval Measurements.” For example, read about +Time
Interval measurements when you want to know how
Histogram =Time Interval measurements operate.

@ For information about how the arming modes for
Histogram measurements operate, review chapter 1, “Time
Interval Measurements,” and chapter 5, “Arming.”

x For information about the Graphic features for Histogram
measurements, review chapter 16, “Graphic Results,” and
this chapter.

s For information about what numeric results are available
for Histogram measurements, read this chapter.

m If you want to know how to use the Pre-trigger feature
with Histogram measurements, read this chapter and
chapter 10, “Pre-trigger Menu.”

Histogram measurements can acquire and analyze a large
amount of data very quickly. They provide a display of a
histogram distribution of time interval measurement results.
Histogram measurements sort data into histogram bins at the
measurement rate of the HP 5373A (up to 13.3 million
measurements per second). The numeric data available
consists of the histogram bin range values and the number of
measurements that were sorted into each bin.
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ADVANTAGES
AND LIMITATIONS
OF HISTOGRAM
MEASUREMENTS

Advantages of
Histogram
Measurements

Limitations of
Histogram
Measurements

TECHNICAL COMMENT
Histogram measurements should not be confused with the
Histogram graphs available for most measurements. There is a
fundamental difference.

The Histogram graphs available for measurements other than
Histogram measurements, are the result of software processing.

No calculations or sorting of data takes place until the acquisition
of each block of data is completed. This can take a sizable amount of
time, even for a relatively small sample size (8,000 measurements).

For Histogram measurements, the HP 5373A uses hardware
processing to dramatically increase the size of measurement
acquisitions and decrease processing time. Sample sizes of
1,000,000 measurements, or more, can be acquired in a fraction of
the time required for software-processed measurements. In order to
achieve this speed of measurement and analysis, the Histogram
graph is the only way the data can be viewed graphically. The
numeric results are presented as the number of measurements that
were sorted into each histogram bin. For a description of a
Histogram graph, refer to “Graphic Results,” chapter 16.

There are tradeoffs to consider when deciding whether to use
Histogram measurements or time interval measurements to
collect your data.

This is a list of the benefits of Histogram measurements:

® A maximum acquisition size of 2,000,000,000,000,000 (2E15)
measurements.

m Measurements are acquired at the measurement rate of the
HP 5373A (up to 13.3 million measurements per second).

e A Pause/Continue feature that allows you to suspend
acquisition, view the results accumulated to that point, and
then resume acquisition.

Here is a list of the limitations of Histogram measurements:

® Missed event information is not available for Histogram
measurements. The time interval measurements do
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provide this information. Missed events are explained in
chapter 1, “Time Interval Measurements.”

The time-sequence order in which the data was collected is
not available. There is no Time Variation graph or Event
Timing graph for Histogram measurements.

You must set the boundaries of the Histogram graph prior
to data acquisition. Only intervals occurring in this range
will be displayed in the Histogram graph.

When only hardware processing is used for multiple blocks
of Histogram measurements (indicated by Fast Arm
displayed on the Function menu) bins overtlow at
16,777,215 counts. If there is a possibility of reaching that
limit, be aware that any measurements landing in a bin
after overflow will be lost and not counted in the bin but
will be counted in the total. The alternative is to use the
increased bin height feature called, “Big Bin.” This
increases bin capacity to 2,000,000,000,000,000 (2E15), but
the bin limit for each block is still 16,777,215 counts. The
drawback is that the increased bin height is made possible
by the introduction of software processing of results
between each block. The data acquisition rate is slowed as
a result of the software processing.

Binary results are not available.
No Math menu features are available.

Manual scaling for x-axis is not available on the Graphic
screen.

FUNCTION MENU  The Function menu setup is a bit more involved for Histogram
measurements. The sections below explain the additional
fields and the limits and options for each of them.

Measurement Field  The Measurement field choices for Histogram measurements
are:

4-4

m Histogram Time Interval
m Histogram Continuous TI
m Histogram =Time Interval



Channel Field

Issues to Consider

HOW TO AVOID BIN
OVERFLOW

Histogram Measurements

The Channel field options are:
For Histogram Time Interval and Histogram =Time Interval:

a A
x B
E A-B
m B—-A

For Histogram Continuous Time Interval:

A
m B

There are issues to consider when setting the HP 5373A to
make a Histogram measurement. The size of the measurement
acquisition is set by specifying a number of blocks and a
number of measurements per block. The limits vary
depending on the use of features such as Pre-trigger or
increased Histogram bin capacity. These issues, and more, are
explained below.

The Histogram is made up of 2,000 bins of sorted
measurement data. These 2,000 bins are used for every
measurement sequence. It depends on the spread of the data
and the boundaries set for the Histogram with the values of
Start, Center, Span, and Bin Width as to whether or not data is
sorted into these bins and appear in the Histogram result. The
boundaries of the Histogram will be discussed later, but an
important issue when considering making large
measurements (greater than 16 million measurements) is the
possibility of exceeding the capacity of a Histogram bin.

Each Histogram bin can hold up to 16,777,215 measurements.
Any measurements that land in an overflowed bin will not be
included in the Histogram graph or in the Numeric results.
This situation is not necessarily to be avoided. If you are
interested in the information at the distribution tails of the
Histogram, it does not matter that other portions of the
Histogram distribution overflow the bins. The next three
figures show what to expect when bin overflow occurs.
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Figure 4-2 shows a measurement setup that could easily cause
a bin overflow. The total number of measurements is over 327

million.

Figure 4-2. i
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Histogram Measurements

Figure 4-3 shows the Histogram graph with a marker on an
overflowed bin. There is also a message at the top of the graph
display to indicate a bin overflow. The Delta and Stats features
operate as follows when one or more bins have overflowed:

® In Delta mode, if one or both markers are on an overflowed
bin, the message, “bin overflowed” appears where the
y-axis value would be displayed. If both markers are on
valid measurements, the delta values for the x-axis and

y-axis are displayed.

m In Stats mode, if the portion of the graph enclosed within

the markers includes an overflowed bin, only the

minimum and maximum values are displayed. The mean
and standard deviation are not computed.

T

Figure 4-3.
An Overflowed Bin
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Figure 4-4 shows the Numeric results summary for the
Histogram measurement. The bin that overflowed shows a
count of 16,777,215 measurements.

NOTE

It cannot be determined how many additional
measurements landed in an overflowed bin. The
Numeric screen does show the fotal number of
measurements that have been made. This is not
necessarily the number of measurements that has been
graphed. Measurements that land in overflowed bins,
or occur outside the boundaries of the measurement,
will not be graphed.

Figure 4-4. —
Histogram Measurement 7
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In situations where there is a possibility of over 16 million
measurements landing in one bin, use the increased bin height
selection AND set the number of measurements per block to
less than 16,777,215, Figure 4-5 shows an example of a setup
where bins would not overflow. There will be no overflow
because at the end of each block of measurements, the bins are
cleared and the accumulated counts are stored in software.
This processing does slow the rate of data acquisition.
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Figure 4-5.
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The Pre-trigger feature makes it possible to capture
measurement data that occurs before some specified event. It
is an alternative method for ending data acquisition (the other
being an end of data acquisition once the specified number of
measurements have been collected).

Pre-trigger operates somewhat differently for Histogram
measurements versus all other measurement functions. When
making Histogram measurements with pre-trigger, there is no
selectable amount of pre-trigger as with the other functions.
Only 100% pre-trigger is allowed. This means that all data
from the first measurement to the pre-trigger event is
captured. No data is discarded. Acquisition stops at
1,099,511,627,775 (230-1) measurements if a pre-trigger

event is not detected.
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The pre-trigger event is specified on the Pre-trigger menu. As
with the other measurement functions, the pre-trigger event
can be designated as a signal at the External Arm input or a
measured time interval using the TI Detect feature. There is an
explanation of this feature in chapter 10, “Pre-trigger Menu.”
There is also a difference (compared with non-Histogram
measurements) with setting the TI Detect condition. The TI
Detect boundary values are limited to the start and stop
boundaries of the Histogram measurement (specified on the
Function menu). The pre-trigger event can be specified as a
measured time interval value that meets one of the following
conditions:

s Above the lower or upper boundary of the Histogram
graph. (Exclusive of boundary values)

m Below the lower or upper boundary of the Histogram
graph. (Exclusive of boundary values)

» Inside the lower and upper boundaries of the Histogram
graph. (Inclusive of boundary values)

= Outside the lower and upper boundaries of the Histogram
graph. (Exclusive of boundary values)



Measurement
Acquisition Types

1BLOCKOFN
MEASUREMENTS

Figure 4-6.
Setup 1: One Block

Histogram Measurements

There are seven configurations for specifying the method for
acquiring Histogram measurements. They are each described
in the following paragraphs. There is an example setup for
each type and information on any limitations that may exist.
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Measurement Acquisition Size:
N (number of measurements) = 1 to 2,000,000,000 (2E9)

The exponent key (Exp) can be used for exponential entry
when specifying the number of measurements.

Bin Capacity:

Each Histogram bin can hold 16,777,215 measurements before
overflowing. Any additional measurements landing in an
overflowed bin are not included in the Histogram graph or the
Numeric screen results. Use the “Big Bin” feature described
below if a bin overflow would be inappropriate for your
measurement application. (See “Issues to Consider” above for
an explanation of bin overflow.)
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Pause/Continue:

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as

the sample arming conditions are satisfied.

M BLOCKS OF N
MEASUREMENTS / FAST ARM

Figure 4-7.

Setup 2: M Blocks —
Fast Arm Between Blocks

Hist TI A: 246.36% k
at bin 451
FUNCT IOH

,B88
4. HS

Block Holdaff:
Arm & block of measuresents automatically

sakple Are:
i sampling on meas channel automatically

[N

Measurement Acquisition Size:

M (number of blocks) = 2 to 99,999,999

N (number of measurements per block) =

1 to 65,500 (Hist. CTI)

1 to 32,750 (Hist. TI, Hist. <TT)

Total size of measurement (blocks x measurements) can equal
1,000,000,000,000 (1E12).
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NOTE

If a value is entered for the number of blocks or the
number of measurements that would cause this limit
(1E12) to be exceeded, the last value entered takes
priority and forces a reduction in the other value.

Bin Capacity:

Each Histogram bin can hold up to 16,777,215 measurements
before overflowing. Any additional measurements landing in
an overflowed bin are not included in the Histogram graph or
the Numeric screen results. Use the “Big Bin” feature
described below when you need greater bin capacity for larger
measurements. (See “Issues to Consider” above for an
explanation of bin overflow.)

Pause/Continue;

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as
the the block holdoff and sample arming conditions are
satisfied.
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M BLOCKS OF N

MEASUREMENTS / BIG BIN

4-14

Figure 4-8.

Setup 3: M Blocks —
Increased Bin Height
Limit
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at bin 482
FUNCTION

W Heasurenent _Channe| MBI E

BiER - i blocks of BREEEEGEN seas
Pre-trigger § Total Heas = 358,890,808 ———— 1
tenter N 1% span NN ]
Start m Bin Hidth _mm

EGLTEE TN fraing tode

Block Holdoff:
Are a block of measuresents autowatically

Sazple Rre:
‘ﬂrﬂ sanpling on ®eas channel autosatically ;
!

T O O O

I
| —

r_m
|

Measurement Acquisition Size:
M (number of blocks) = 2 to 99,999,999

N (number of measurements per block) = 1 to 2,000,000,000
(2E9)

The exponent key (Exp) can be used for exponential entry
when specifying the number of measurements.

Total size of measurement (blocks X measurements) can equal
2,000,000,000,000,000 (2E15).

NOTE

If a value is entered for the number of blocks or the
number of measurements that would cause this limit
(PE15) to be exceeded, the last value entered takes
priority and forces a reduction in the other value.
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Bin Capacity:

For the “Big Bin” setting, the effective capacity of each
Histogram bin is 2,000,000,000,000,000 (2E15) total
measurements. The increased capacity is achieved by clearing
the accumulated counts from the Histogram bins and storing
the results in software after each block of measurements is
acquired. There is still a bin capacity of 16,777,215
measurements before overflow FOR EACH BLOCK, The
processing necessary to clear all the bins and store
accumulated counts slows the rate of data acquisition. If it is
important in your application to avoid the possibility of
overflowing a bin, set the number of measurements per block
to no greater than 16,777,215. (See “Issues to Consider” above
for an explanation of bin overflow.)

Pause/Continue:

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as
the block holdoff and sample arming conditions are satisfied.

Update While/After:

Selecting the While softkey on the Graphics screen Disp
(Display) menu will cause the accumulated Histogram graph
results to be updated after each block is acquired. Selecting the
After softkey causes the Histogram graph results to be
displayed only at the completion of the entire measurement
acquisition. While is the default setting.
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SINGLE BLOCK /
PRE-TRIGGER

Figure 4-9. —

Setup 4: Single Block —

Measurements End on Haiting for pre-trigger...
Pre-trigger Kist TI f:

FUNCTION
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Pretrigger

off

Pretrigger
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End with

Fretrig or

¥eas size
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Measurement Acquisition Size:

The HP 5373A will accumulate measurements until the
pre-trigger event occurs. The pre-trigger event ends the

measurement sequence. The acquisition stops after

1,099,511,627,775 (240-1) measurements if no pre-trigger event

is detected.

Bin Capacity:

Each Histogram bin can hold up to 16,777,215 measurements.
With the allowed total number of measurements, bins could
overflow. If that happens, measurements landing in the
overflowed bins will not be included in the Histogram graph
or the Numeric results screen. (See “Issues to Consider” above
for an explanation of bin overflow.) The increased bin capacity
feature (“Big Bin”) is not available for this measurement setup.
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Pre-trigger Setting:

The pre-trigger event is specified on the Pre-trigger menu. It
can be a signal at the External Arm input or a measured time
interval using the TI Detect feature. See chapter 10,
“Pre-trigger Menu,” for more on TI Detect. The pre-trigger
amount is fixed at 100%. (See “Issues to Consider” above for
an explanation of pre-trigger with Histogram measurements).

Pause/Continue:

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as
the sample arming conditions are satisfied.

NOTE

If the pre-trigger event is a signal on the External Arm
input, it will also be detected if it occurs during a Pause.
Of course, a pre-trigger event of a time interval vaiue
cannot be satisfied during a Pause because no
measurements are taking place.
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MULTIPLE BLOCKS OF N
MEASUREMENTS /
PRE-TRIGGER

Figure 4-10.

Setup 5: Multiple Blocks
— Measurements End on
Pre-trigger

s

Halting far pre-—telgoer...
Hist TI R:

FUNCTION

CLenter 3NN
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pan N
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M Areing Mode

Sample Rre:
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i
i
i
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Single
biock

Multiple

hlocks

Measurement Acquisition Size:

N (number of measurements per block) =

1 to 65,500 (Hist. CTT)

1 to 32,7530 (Hist. T1, Hist. +TT)

The HP 5373A will accumulate measurements until the
pre-trigger event occurs. The pre-trigger event ends the

measurement sequence. The acquisition will stop at

1,099,511,627,775 (240-1) measurements if no pre-trigger event
is detected.

For a comparison of Single block vs. Multiple blocks with

Pre-trigger, refer to chapter 10, “Pre-trigger Menu”.
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Bin Capacity:

Each Histogram bin can hold up to 16,277,215 measurements
before overflowing. With the total number of measurements
allowed, bins could overflow. If that happens, measurements
landing in the overflowed bins will not be included in the
Histogram graph or the Numeric results screen. (See “Issues to
Consider” above for an explanation of bin overflow.) The
increased bin capacity feature (“Big Bin”) is not available for
this measurement setup.

Pre-trigger Setting:

The pre-trigger event is specified on the Pre-trigger menu. It
can be a signal at the External Arm input or a measured time
interval using the TI Detect feature. See chapter 10,
“Pre-trigger Menu,” for more on TI Detect. The pre-trigger
amount is fixed at 100%. (See “Issues to Consider” above for
an explanation of pre-trigger with Histogram measurements).

Pause/Continue:

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as
the next sample arming conditions are satisfied.

NOTE

If the pre-trigger event is a signal on the External Arm
input, it will also be detected if it occurs during a Pause.
The measurement sequence will end as soon as it is
continued. If an External Arm pre-trigger event occurs
between blocks, it will not be detected. Of course, a
pre-trigger event of a time interval value cannot be
satisfied during a Pause, or between blocks, because
no measurements are taking place.
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M BLOCKS OF N
MEASUREMENTS /
PRE-TRIGGER OR # OF MEAS

Figure 4-11.

Setup 6: M Blocks —
Measurements End on
Pre-trigger or M

Higst Time Int
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Start Bin Hldth
EHETETIT A Araing Hode
Block Holdoff:
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FUNCTION .
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|
1

e rem s et
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Heas size
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Measurement Acquisition Size:

M (number of blocks) = 2 to 99,999,999

N (number of measurements per block) =

1 to 65,500 (Hist. CTI)

1 to 32,750 (Hist. T1, Hist. +T1)

The HP 5373A will accumulate measurements until the

pre-trigger event occurs, or the specified number of

measurements have been collected, whichever comes first.

Total size of measurement (blocks X measurements) can equal
1,000,000,000,000 (1E12).
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NOTE

If a value is entered for the number of blocks or the
number of measurements that would cause this limit
(1E12) to be exceeded, the last value entered takes
priority and forces a reduction in the other value.

Bin Capacity:

Each Histogram bin can hold up to 16,777,215 measurements.
With the allowed total number of measurements, bins could
overflow. If that happens, measurements landing in the
overflowed bins will not be included in the Histogram graph
or the Numeric results screen. (See “Issues to Consider” above
for an explanation of bin overflow.) The increased bin capacity
feature (“Big Bin") is not available for this measurement setup.

Pause/Continue:

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as
the next block holdoff and sample arming conditions are
satisfied.

NOTE

If the pre-trigger event is a signal on the Extermnal Arm
input, it will also be detected if it occurs during a Pause.
The measurement sequence will end as soon as it is
continued. If an External Arm pre-trigger event occurs
between blocks, it will not be detected. Of course, a
pre-trigger event of a time interval value cannot be
satisfied during a Pause, or between blocks, because
no measurements are taking place.
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1 BLOCK OF N
MEASUREMENTS /

PRE-TRIGGER OR # OF MEAS

4-22

Figure 4-12.

Setup 7: One Block —
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Measurement Acquisition Size:
M (number of blocks) = 1
N (number of measurements) = 1 to 2,000,000,000 (2E9)

The exponent key (Exp) can be used for exponential entry
when specifying the number of measurements.

The HP 5373A will accumulate measurements until the
pre-trigger event occurs, or the specified number of
measurements have been collected, whichever comes first.

Bin Capacity:

Each Histogram bin can hold up to 16,777,215 measurements.
With the allowed total number of measurements, bins could
overflow. If that happens, measurements landing in the
overflowed bins will not be included in the Histogram graph
or the Numeric results screen. (See “Issues to Consider” above
for an explanation of bin overflow.) The increased bin capacity
feature (“Big Bin”) is not available for this measurement setup.
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Pause/Continue;

Pressing the Pause softkey on the Graphics screen Disp
(Display) menu suspends the measurement sequence and
displays the accumulated results. Pressing the Continue
softkey will resume the measurement acquisition as soon as
the next sample arming condition is satisfied.

NOTE

If the pre-trigger event is a signal on the Extemnal Arm
input, it will also be detected if it occurs during a Pause,
The measurement sequence will then end as soon as it
is continued. Of course, a pre-trigger event of a time
interval value cannot be satisfied during a Pause
because no measurements are taking place.
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Graph Limits

Prior to making a Histogram measurement, the Histogram

graph boundaries must be set according to the range of
measurements to be collected. Only measurement results
occurring in this range will be displayed by the graph. Figure
4-13 shows the results of setting the Histogram graph limits
incorrectly for the range of measurements collected. Notice the
“min” and “max” indicators showing the number and location
of measurements that occured outside the graph limits. All the

measurements fell outside the range of the Histogram

boundaries.

Figure 4-13.
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Boundary Fields

Figure 4-14.
Histogram Graph
Boundary Fields

CENTER

SPAN

START

BIN WIDTH

Histogram Measurements

There are four fields for setting the Histogram graph
boundaries as shown in Figure 4-14.

[ gra—  —— ‘

Haiting for input signal... Histograa
Hist T A: Tise i
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FUNCTION Histograa ]
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Pre-trigger Total Meas = 168 Fisteera |
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L L L LLL
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Center sets the time center of the histogram. Changing this
value causes a corresponding change in the start value. The
span and bin width values are not affected.

Span sets the width of the histogram.
Span = 2,000 XBin Width
400 ns to 3.3554432 s (Normal Mode)

400 ns to 128 us (Fast Mode)

Start sets the left boundary of the histogram, that is, the
minimum time limit. Changing this value causes a
corresponding change in the center value. The span and bin
width remain unchanged.

Bin Width sets the width of the bins in the histogram.
Changing this value changes the center and span values, but
not the start. The number of bins is fixed at 2,000. The span of
the histogram is always 2,000 times the width of one bin.
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Note that the Histogram’s lower and upper limits are
determined by setting a combination of parameters — Start
and Bin Width, or Center and Span. These parameters are
interrelated.

See Figure 4-15 for an illustration of the Histogram graph
boundaries. It also shows a representation of how
measurements are sorted into Histogram bins.

Figure 4-15.
Histogram Graph
Boundaries Hlustrated

& WY :g. o '._.‘t‘.‘_g..

It g

e Span

- Bin width

Siart vakue Center
MHB_N3M
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- NUMERIC RESULTS

Figure 4-16.

Numeric Results of
Histogram Measurement,
First Page

The Numeric screen displays a listing of the Histogram bin
values and the number of measurements that landed in each
bin.

Figures 4-16 and 4-17 show typical result displays. They are the
first “page” of results and the last “page” of results. Note the
indicator bar alongside the softkeys. It shows the portion of
results currently displayed. The column on the left of the
screen is the starting value of each bin. On the right is the
column listing the number of measurements that landed in
each bin. The bin width is 200 ps for this measurement
sequence. This is the smallest bin width available. Although
2,000 bins are used for every measurement sequence, not every
bin received data. This is evident from the number of empty
bins displayed.
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Figure 4-17.

Numeric Results of
Histogram Measurement,
Last Page
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There are two menus for reviewing the numeric results.

The Main softkeys provide for the modification of a parameter
or the selection of Histogram bin value to display.

The Set Param / Meas # softkey has two functions:

Param (Parameter) — The numeric entry field at the top of
the screen is available for modification. The field is always
the last numeric entry field to be selected on the Function,
Input, or Pre-trigger menu. Use it when you want to see
the effect on measurement results of changing one numeric
parameter.

Meas # — The “View Meas #” field is active. The
Entry/Marker knob can be used to scroll the results or a
bin value can be entered to display the number of
measurements in that bin.

This softkey option allows the scrolling of results one page at a
time.




Histogram Measurements

Formats Menu  There is only one results format available for Histogram
measurements. It shows bin values and the number of
measurements in each bin.
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ARMING PREVIEW

TIME AND EVENTS

5

Arming is one of the most important features of the HP 5373A.
With it, you tell the Analyzer when to measure. This can be of
great value when trying to measure particular portions of the -
signal, while avoiding others.

No matter what type of measurement is being made, the
HP 5373A performs these basic functions:

m Collects time and event data
m Processes data into measurements
m Displays results

Your selection of an arming mode helps determine when the

data is collected. After some basic introductory material, this

chapter will concentrate on how the data is captured with the
use of arming modes.

Two kinds of data are collected by the HP 5373A. They are:

m time
m evenis

A sample is a time count and an event count. Each sample
reflects the time that has elapsed and the number of trigger
events that have occurred as referenced to the first sample of
the measurement block. There are internal counters to keep
track of the accumulated time and events. From this time and
event data, measurement results are calculated. (Refer to
chapters 1, 2, and 3, for details on how samples are processed
into measurement results.)
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WHAT IS ARMING?

5-2

Figure 5-1.
Arming Mode Parameters

Arming Mode ———__ I/}

Parameters

Arming lets you specify WHEN the HP 5373A will begin
measuring and HOW OFTEN it will make measurements
thereafter.

The HP 5373A arming modes are structured as a two-step
process. The following description of the process is applied to
the Edge/Interval arming mode:

In general, the first term of the arming mode name (Edge/)
specifies WHEN the HP 5373A can begin to acquire a group,
or block, of measurements. The second term of the arming
mode name (/Interval) specifies HOW OFTEN measurement
samples within the block of measurements can be acquired.
When the data for the requested number of measurements
have been collected, the HP 5373A will then perform
calculations on the data to compute the resuits.

The specifying of the arming conditions is accomplished by
selecting an arming mode on the Function menu and then
selecting the parameters presented for the arming mode.
Figure 5-1 shows the parameters that specify the conditions for
the Edge/Interval arming mode.
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Group vs. Individual
| Arming

Arming

The arming mode selected determines how measurements are
acquired. The HP 5373A has two ways of acquiring
measurements:

1. Measurements can be acquired in a group of contiguous
measurements. This is called, “continuous arming.”

OR

2. Measurements can be acquired separately. This is called,
“non-continuous arming.”

TECHNICAL COMMENT

There are several ways to know from the text on the menu
screen whether the selected arming mode provides continuous or
non-continuous arming. What follows shows two examples of
how you can tell if your measurements will be acquired in a
group, or individually.

“Holdatf
Tregquency A: 4.877 78 W4z Sample
HId S5
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A d blugk uf peasuronen iy Edge
Sampic Aruy . Gafauly
‘Followlng the block arming condition, j [Autcl
iArm saepling on meas charnel after !

; L | interuals |

H H - Hﬂre -

Acquisition Time/Bleck = 1.88480 ss

Measurements are acquired in a group. The group of measure-
ments is called a “block.” For example, 1 block of 100 measure-
ments. The HP 5373 A will make 100 measurements without
stopping. This is an example of a4 continuous arming process.

OR
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Holgoff
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Measurements will be collected one at a time. For example, 100
blocks of 1 measurement. Each measurement will have a discrete
start and stop. This is an example of a non-continuous arming
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The term, “Block Holdoff,” implies that there is some condition
which must be satisfied before the Analyzer can begin to collect
measurement samples. This is continuous arming.

OR
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Holdoff
Tregquency Re 21.87E 6 us Sample
- Hla/Sanp
FUNCTION
PENRTIYEITIET He asurensnt Mﬂ_ﬁﬁ‘! tege ~
Acquire blocks of meas l1nterval
Pre-trigger Iotal Heas « 18 ———
Display from all blocks Edue /
= W Araling Node Event
# cctge or WESEIER, Edgy ~
NE el measureRrnd Farity
Stap Ara: Nore
Following the start arming edge
Foant. SN NI s Aoges Bafault
of NN tAuto3
Then arm the end of sach smeasurement

The use of the two terms, “Start Arm and Stop Arm,” is intended
to communicate that the measurements are collected individually.
Each measurement has a start condition and a stop condition. This
is non-continuous arming.

Continuous and  Figures 5-2 and 5-3 show a comparison of the the continuous
Non-continuous and non-continuous arming process.

Arming
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AN EXAMPLE OF CONTINUQUS ARMING
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Figure 5-2. Group of Measurements
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AN EXAMPLE OF NON-CONTINUOUS ARMING
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Figure 5-3. Separate Measurements
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Continuous or  The advantages of continuous arming are:

Non-Continuous? _ o o o
® A continuous “profile” of a signal’s variations and

‘characteristics over time can be studied directly.

s The measurements are related to one another. That is, the
time of each of the measurements, and the number of
events that occurred during each measurement are known
for the entire block of measurements.

= Typically, the measurement sequence executes faster than a
non-continuous arming measurement.

NOTE

A measurement using a continuous arming mode can
be made to acquire measurements non-continuously by
specifying the measurement sequence as N blocks of
1 measurement.

In most cases, you will probably want to use the continuous
arming modes. However, non-continuous modes may be
useful if:

1. The measurement application requires a single
measurement made in a particular portion of a complex

signal.

2. The required measurement rate exceeds the maximum
measurement rate of the HP 5373A. If the signal is
repetitive, multiple “passes” can be made over the signal.
Arming modes can be used to “step” the measurement
through the portion of interest.

Arming Mode  Arming modes specify collection of a sample in one of four
Categories  ways:

1. Automatically
2.  After anedge
3. After some time or “interval”

4. After a number of edges or “events”



AUTOMATIC MODE

HOLDOFF MODES

Arming

Each of the arming modes uses one of these methods or a
combination of two or more to allow the collection of samples
at very specific points.

The 25 arming modes are grouped into four categories:

» Automatic (implies no holdoff and the fastest possible
measurement pacing)

w Holdoff (implies fastest possible measurement pacing)
& Sampling (implies no holdoff)

a Holdoff/Sampling (you have control over both the block
holdoff and the measurement pacing within the block of
measurements)

Each category gives you a different level of control over the
start of a measurement sequence and over how often
measurement samples are collected. Your selection depends
on your measurement application. Here is an overview of the
four arming categories and the arming modes in each.

Choose the AUTOMATIC mode if you want the block of
measurements to start as soon as possible, and you want the
measurement samples collected as quickly as possible. The
mode is:

s AUTOMATIC — A block of measurements starts as soon
as the Analyzer is ready, and samples are collected as
quickly as possible. (Continuous arming)

Choose a HOLDOFF mode if you want to delay starting a
block of measurements until a condition which you specify is
met. Measurement samples are then collected as quickly as
possible. The Holdoff modes are:

s EDGE HOLDOFF — A block of measurements is delayed
until a specified edge is received. (Continuous arming)

m TIME HOLDOFF — A block is delayed until a specified
edge followed by a specified time. (Continuous arming)

= EVENT HOLDOFF — A block is delayed until a specified
edge followed by a specified number of events.
(Continuous arming)
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SAMPLING MODES  With a SAMPLING mode, a block of measurements begins as
soon as possible, but you specify how often a sample will be
collected within a block of measurements. The Sampling
modes are:

& INTERVAL SAMPLING — Specifies a time between
samples. (Continuous arming)

m TIME SAMPLING — Similar to Interval Sampling, but the
arming is non-continuous. The time between samples can
be set with greater resolution. (Non-continuous arming)

m CYCLE SAMPLING - Specifies a constant number of
events between samples. (Continuous arming)

m EDGE SAMPLING — Each sample taken after a specified
edge. (Continuous arming)

wm PARITY SAMPLING — Each measurement taken after an
edge on both Channel A and B. (Continuous arming)

® REPETITIVE EDGE — Each sample taken after a specified
edge. (Continuous arming)

w REPETITIVE EDGE - PARITY — Each measurement taken
after a specified edge followed by an edge on both Channel
A and B. (Continuous arming)

® RANDOM SAMPLING — Sampies taken after a randomly
selected number of events. (Continuous arming)

HOLDOFF/SAMPLING  The HOLDOFF/SAMPLING mode combines both a delay of
MODES  the measurement block start AND a specification of when each
sample within the block will be collected. The
Holdoff/Sampling modes are:

m EDGE / INTERVAL — The start of the block is delayed
until a specified edge. Samples within the block are taken
after a specified time. (Continuous arming)

g EDGE / TIME — The start of the measurement is delayed
until a specified edge. The end of the measurement comes
after a specified time. (Non-continuous arming)

s EDGE / EDGE — The start of the block is delayed until a
specified edge. Each sample taken after a specified edge.
(Continuous arming)
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EDGE / CYCLE — The start of the block is delayed until a
specified edge. Samples taken after a specified number of
events. (Continuous arming)

EDGE / EVENT — The start of the measurement is
delayed until a specified edge. The end of the measurement
comes after a specified number of events. (Non-continuous
arming)

EDGE / PARITY — The start of the block is delayed until a
specified edge. Each measurement taken after a specified
edge on both Channel A and B. (Continuous arming)

EDGE / RANDOM — The start of the block is delayed
until a specified edge. Samples taken after a randomly
selected number of events. (Continuous arming)

TIME / INTERVAL — The start of the block is delayed
until after a specified edge followed by a specified time.
Samples taken after a specified time. (Continuous arming)

TIME / TIME — The start of the measurement is delayed
until after a specified edge followed by a specified time.
The end of the measurement comes after a specified time.
(Non-continuous arming)

EVENT / INTERVAL — The start of the block is delayed
until after a specified edge followed by a number of events.
Samples taken after a specified time. (Continuous arming)

EVENT / EVENT — The start of the measurement is
delayed until after a specified edge followed by a number
of events. The end of the the measurement comes after a
specified number of events. (Non-continuous arming)

EXTERNALLY GATED — The start of the measurement is
taken after a leading edge of a positive or negative pulse.
The measurement ends after the trailing edge of the pulse.
{(Continuous arming)

MANUAL — Measurement starts when the Manual Arm
key is pressed. Measurement ends when the Manual Arm
key is pressed again. (Non-continuous arming)

5-11



HP 5373A — Operating Manual

FUNCTION AND
ARMING MODE
SUMMARY

The following table summarizes the four groups of arming

modes and the available arming modes for each function.

HP 5373A Function and Arming Summary

ARMING MODE MEASUREMENT FUKCTION
PULSE PHASE
WIDTH, DEVIATION,
TIME CONTINUOUS £ TIME PRF, OFFTIME, ENVELOPE TIME
INTERVAL | TIME INTERVAL | INTERVAL OR FREQUENCY, RISE TIME, POWER, DEVIATION,
OR OR HISTOGHAM , FALL TIME, AMPLITUDE | FREQUENCY
HISTOGRAM T1 | HISTOGRAM CTI =1 PERIOD TOTALIZE oUTY CYCLE | PHASE | MoDULATION | DEVIATION
A A= B A A+B | A DUAL* A DUAL A AmlB A A
B [ BwA 8 B iB+A} B RATIO? B | RATIO? Brel A 8 B
o] SUM sum
piErEt DIFF*
AUTOMATIC
AUTOMATIC c- | e cr | e* Ter i g» ! cr i c* | N c*
. HOLDOFF
EDGE HOLDOFF c c c c c c c
TIME HOLDOFF c c c c
EVENT HOLDOFF c G [+ ¢
) SAMPLING
INTERVAL SAMPLING | C o} c c c c ce- c* o [
TIME SAMPLING o
CYCLE SAMPLING c
EDGE SAMPLING c G ] c
PARITY SAMPLING c
REPET EDGE c c [+ c
SAMPLING
REPET EDGE-PARITY c
SAMPLING
RANDOM SAMPLING [ c c
HOLDOFF/SAMPLING
EDGEANTERVAL c c o] c c o] ¢ c c c
ENGE/MME N
EOGEEDGE c c c
EDGE/CYCLE c
EDGE/EVENT N N N
EDGE/PARITY o
EDGE/RANDOM c c o
TIMEANTERVAL c o]
TIME/TIME N N N
EVENTANTERVAL o
EVENT/EVENT N* N N
EXTERNALLY GATED c
MANUAL N N

Symbol C or N indicates that a measurement can be made using the corresponding combination of Function, Channel, and Arming selections.

C =

Continuous Arming, (Block/Sample Arming)

N = Non-Continuous arming, {Start/Stop Arming), setups are Jimited to M blocks of I measurement.
1. DUAL. Simultaneous Dual-channel, (2 results). Frequency and PRI options are: A&B, A&C, B&C. Totalize option is: A&B.
2. RATIO. Frequency and Period ratio options are: A/B, A/C, B/A, B/C, C/A, C/B. Totalize ratio options are: A/B, B/A.

3. SUM. Frequency and Period sum options are: A+B, A+C, B+C. Totalize sum
4, DIFFERENCE. f”requency and Period difference options are: A~-B, A-C, B-A,

= Default Arming

*

5-12
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C, C-A, C-B. Totalize difference options are: A-B, B-A.
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HP 5373A Function and Arming Summary (Continued)

ARMING CATEGORIES

Category Continucus Arming Modes Non-Continuoug Arming Modes
Automatic Block Holdoff is Automatic none
Sample Arm is Automatic
Holdoff Modes Block Holdoff is User-defined none
Sampie Arm is Automatic
Sampling Modes Block Holdoff is Automatic Start Arm is Automatic
Sample Arm is User-defined Stop Arm is User-defined
Holdoff/Sampling Modes  [Block Holdoff is User-defined Start Arm is User-defined
Sample Arm is User-defined Stop Arm is User-defined
Where Arming  Selection of the appropriate arming mode is an important

Fits In

element in preparing the HP 5373A to make a measurement.
This short review of a measurement setup shows where
arming fits in. A chirped radar pulse in Figure 54 is used to
illustrate how the measurement would be made. :

A measurement setup includes the following:
1. Select the measurement function on the Function menu.
An example is: PRF or Frequency measurement on Channel A.

2. Specify the number of measurements in the measurement
sequence on the Function menu.

An example is: 1 block of 100 measurements.
3. Select an arming mode on the Function menu.
An example is: Edge/Interval.

The edge is specified as a positive slope on Ext Arm. The
interval is specified as 100 ns.
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This arming mode delays the start of a block of
measurements until a positive edge occurs at the External
Arm input, and then samples are collected after a
specified time interval.

4. Specify the trigger event on the Input menu.

An example is: Positive slope of the signal at Channel A at
0 volts.

CHANNEL A
INPUT

i
L?12[314E5|67691G 11 100

H PR I o if
Ti00ns ' 100ns ' 100ns | 100ne ' 100ms | 100ns | 100ns ' 100ns ' 100ns ' 100ns  100ns  100ns
EDGE—\ INTERVAL
EXT .
ARM ;

WEL3_ N

Figure 5-4. Edge/Interval Arming Example
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ARMING SCREEN
TERMS

Arming

You select the arming mode and specify its parameters on the
Function menu. Text is used on the arming portion of the
screen in a sentence-like structure to assist you in specifying
how and when you want your measurement samples to be
collected. There is a lot of flexibility in how an arming setup
can be configured.

Some examples are included here to introduce the context in
which the terms are used. Once you understand the terms, you
will realize the power of the HP 5373A to make your
measurement.

Following this section is a detailed description of each of the
arming modes. It includes all the arming mode parameters.
Use it as a reference to obtain detailed information about how
a particular arming mode operates. Refer to the measurement
chapters (1,2,3,4) for the exact ranges of arming mode
parameters for every measurement and arming mode
combination.

NOTE

Consult the appropriate chapter describing your
measurement fo see how the measurement data is
collected. The arming examples in this chapter are
intended to demonstrate the amming mode, not how a
particular type of measurement is made. Some
subtleties of specific measurement types may not be
seen here.
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Figure 5-5. Continuous Arming Phrases

Arming Menu Phrases from Figure 5-5:

& Block Holdoff — The specified condition, or conditions,
which must occur before a block of measurements can begin

m Arm a block of measurements — The HP 5373A is ready
to begin the first measurement of a block after the block
holdoff occurs. The first measurement begins (that is, the
first sample is captured) at the next trigger event on the
measurement channel.
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Sample Arm — The specified condition that must occur
before each measurement sample can be captured within
the block of measurements.

Following the block arming condition — Once the block
arm condition occurs, the sample arm condition can then
execute. The sample arm condition cannot occur until after
the block arm condition is satisfied.

Arm sampling on meas channel — The HP 5373A is ready
to capture a measurement sample after the sample arm
occurs. A sample is captured at the next trigger event on
the measurement channel.

intervals — A repetitive time period that sets the time
between measurement samples.
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Figure 5-6. More Continuous Arming Phrases

Arming Menu Phrase from Figure 5-6:

u Following the block arming sequence — “Block arming
sequence” refers to a two-stage block holdoff. The
conditions are: an edge plus some time or an edge plus a
number of events. Once the block arm conditions occur, the
sample arm condition can then execute. The sample arm
condition cannot occur until after the block arm conditions
are satisfied.
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Figure 5-7. Non-continuous Arming Phrases

Arming Menu Phrases from Figure 5-7:

» Start Arm — The specified condition which must occur
before a sample can be captured to begin a measurement.

 Arm each measurement — The HP 5373A is ready to
capture a sample after the start arm occurs. A sample is
captured at the next trigger event on the measurement

channel.
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Stop Arm -— The specified condition which must occur
before a sample can be captured to end a measurement,

Following the start arming edge — Once the start arm
edge occurs, the stop arm condition can then execute. The
stop arm condition cannot occur until after the start arm
edge condition is satisfied.

Count (events) — Specifies how many events (edges on the
input A, B, or External Arm) should be counted before the
HP 5373A is ready to capture a sample on the
measurement channel.

arm the end of each measurement — The HP 5373A is
ready to capture a sample after the stop arm occurs. The
sample is captured at the next trigger event on the
measurement channel to end the measurement.
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Figure 5-8. More Non-continuous Arming Phrases

Arming Menu Phrases from Figure 5-8:

w [Delay Ref] — A label for the delay reference edge. The
delay being a delay of a specified time or number of events.
In this example, the delay reference edge is a positive edge
on External Arm.

w Delay (time or events) — Specifies how long the HP 5373A
will wait before it is ready to capture a sample on the
measurement channel.
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DETAILED
ARMING MODE
DESCRIPTIONS

Measurements
Referenced To The
Block Arming Edge

5-22

s Following the Delay Ref edge — Once the delay reference
edge occurs, the stop arm condition can execute. The stop arm
condition cannot occur until after the delay reference edge

The following pages contain a detailed description of each
arming mode. Included for each mode is information on:

& Measurement functions which can be used in each arming
mode

How the measurement is armed
Block Holdoff / Sample Arm
Start Arm / Stop Arm

Function menu setup screens

Timing diagrams

Refer to the measurement chapters (1,2,3,4) for the specific
limits on measurement functions and arming modes.

There are eight arming modes that can reference all
measurements of a block to the block holdoff arming edge.
They are:

Edge Holdoff

Time Holdoff

Event Holdoff

Edge / Interval

Edge / Edge

Edge / Cycle

Time / Interval

Event / Interval

For these arming modes, the edge which arms each block is
“time-stamped,” and the elapsed time between the block
arming edge and the first measurement sample is measured.

This feature is not available for all measurement functions
using these arming modes. Consult the arming mode
descriptions that follow to find if the time value for the block
arming edge is supported for your particular measurement.
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Averaged Results

While all the arming modes provide the time from the
beginning of the first measurement of a block, these
time-stamp arming modes also provide the time between the
block arming edge and the first measurement sample that is
collected. The time value is displayed on the Numeric screen.
It is listed before the first measurement result of the block and
has a “T” in front of it. The diagrams in the next part of this
chapter show the time-stamp arming modes with a portion of
the example signal labeled with a “T”, where the example
includes a measurement function for which this feature is
available.

The feature of time-stamping the block arming edge makes it
possible for the HP 5373A to average multiple blocks of
measurements. When you select a measurement function and
arming mode that support averaging, a field on the Function
menu will allow selection of “Averaged Results” (the other
option is “ All Results”). The averaged results are shown on the
Numeric screen, the Time Variation and Event Timing graphs.
If the total number of measurements selected exceeds the size
of internal memory, “ Averaged Results” is the only option
available.
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AUTOMATIC MODE  DESCRIPTION:

This arming mode allows measurements to start as soon as the
HP 5373A is ready. There is no external delay before
measurements begin, and the sampling is determined by the
input signal and the particular measurement being made.
(Rise Time /Fall Time, Pulse Width, Pulse Offtime, and Duty
Cycle measurements require some time to do the peak-to-peak
amplitude measurements necessary before each
measurement.)

Figure 5-8. =
AUTOMATIC = !
Menu Screen -

Time Int & -~ B: 219.2 ns apl

Hld/Saup l
FERCTION Edge
FATCEITE T Measuresent Channel
hoauire —BESSSNER biock o MEMEEEIDN neas HO1GOFE !

HoldoFf

KEETERS N Arwing Node

BiGCK HOLOOTY:

firg @ Block ©f Measursments auloWaticaliy Ewverel
Holooty

Sampic Are:

Eﬂm campl ing on weas channel automatisally
i
! Default
Lhuto )

e

e

Pre-trigger Total feas = 166 r ““‘““3
e

i

wrsesanid

e

O ——

H
i

MEASUREMENTS: Time Interval, Continuous Time Interval,
+Time Interval, PRF or Frequency, PRI or Period, Phase,
Frequency Deviation, Phase Deviation, Time Deviation,
Envelope Power, and Amplitude Modulation

ARMING: Continuous
LOCK HOLDOFF: Automatic
SAMPLE ARM: Automatic
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COMMENTS: Automatic arming takes samples as quickly as
possible. For signals > 10 MHz, PRF, Frequency, PRI, Period,
and Continuous Time Interval measurements will occur every
100 ns (75 ns for Fast measurement mode, see “Systern Menu,”
chapter 12). For signals < 10 MHz, the measurement intervals
are determined by the PRI or period of the signal being
measured. For example, a 1 kHz signal measured with
Automatic will cause the HP 5373A to sample every 1 ms. That
is as fast as possible for the situation.

BLOCK ARMED—\ (A) f\:/EASUREMm\*:gW.\
Chan R‘ H F\Tﬂ_b/_\

=
5 _j_,/-\ ]F\ 7[_\ f\

WST N3

Figure 5-10. AUTOMATIC Timing Diagram

{A}) Block of measurements is automatically
armed as soon as the Analyzer is ready.

(B) Measurements begin on the next trigger
event of Channel A.
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HOLDOFF MODES

5-26

Edge Holdoff

DESCRIPTION:

This arming group allows measurements to be held off, or

delayed, until:

m EDGE: A signal edge on a selected input channel.

m TIME: A time period elapses after an edge.

w EVENT: A number of events are counted after an edge.

Figure 5-11.
EDGE HOLDOFF
Menu Screen

218.8 ns

Pre-trigger Totai Meag -ma

gera N,
firm a hlnck of neasureﬁents

Sample Arn:

Heasurement £h&nnel m

gﬁrn sampling on meas channel automatically
i
i
i

e

LU

CHn LGt

Sauple

Hld/Sanp

Edge
Holdo¥f

Tine

‘Holdoff

Eysnt
Holdoff

befaul ©
LAutod

MEASUREMENTS: Time Interval, Continuous Time Interval,
#Time Interval, PRF or Frequency, PRI or Period, Phase,
Frequency Deviation, Phase Deviation, and Time Deviation

ARMING: Continuous

BLOCK HOLDOFF: Edge on Channel A, B, or Ext Arm

SAMPLE ARM: Automatic

COMMENTS: The reference edge is time stamped for PRF,
Frequency, PRI, Period, Continuous Time Interval, Frequency
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Figure 5-12. EDGE HOLDOFF Timing Diagram
Deviation, Phase Deviation, and Time Deviation
measurements.

(A) Block of measurements is armed by a
positive edge on Ext Arm.

({B) Measurements are taken on the trigger
event of Channel A.
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Time Holdoff

Figure 5-13. 7

TIME HOLDOFF 7

Menu Screen

Continuous T A: 218.8 ns

FUNCTION
ttnntmmms_r_mne Heaguresent Channe] SN

Acqul re i ER block of NRETER neas
Pre-trigger Total Meas = 188

Then aru“a'h(ock af'aeésur&neats

Samnie RrE:
'Ara sampl ing on keas channel auiowmatically

1
|
i
:
; B
L P

Sample
Hld/Gaup

Edge
Heldoff

Time
Holidoff

Euent
Holdoff

Befault
TAutnl

MEASUREMENTS: Time Interval, Continuous Time Interval,
PRF, Frequency, PRI, or Period

ARMING: Continuous

BLOCK HOLDOFF: Time referenced to an edge on Channel A,
B, or Ext Arm

SAMPLE ARM: Automatic

COMMENTS: The reference edge is time stamped for PRF,
Frequency, PRI, Period, and Continuous Time Interval
measurements.
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Figure 5-14. TIME HOLDOFF Timing Diagram

(A) A positive edge of Channel B provides the
reference edge for the time delay.

(B) Block of measurements is armed at the end
of the time delay.

(C) Measurements are taken on the trigger
event of Channel A.
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Event Holdoff

Figure 5-15.
EVENT HOLDOFF
Menu Screen

Tine Int f: 219.8 ns

FUNCTION

Acqui re _l block U
Pre-trigger J Total Meas = 188

EEet HOYANFF: -
Biock Haidaff:
After edge of WEEUNGEN

fRrding Hode

Then arn'a block”cf measurenents
Sample Are:

WATERTGEIRIETMN reasurenent  Channel “
(¥ seas

iAre sanpling on meas channel automatically

| —

Sanple

Hld/Sanp

Ecdge
Holdoff

Time
Holdaf¢

Euent
Holdoff

Default
CRutnl

L L L L L

MEASUREMENTS: Time Interval, Continuous Time Interval,

PREF, Frequency, PRI, or Period
ARMING: Continuous

BLOCK HOLDOFF: Events on Channel A or B referenced to

an edge on Channel A, B, or Ext Arm

SAMPLE ARM: Automatic

COMMENTS: The reference edge is time stamped for PRF,
Frequency, PRI, Period, and Continuous Time Interval

measurements.
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Figure 5-16. EVENT HOLDOFF Timing Diagram

({A) A positive edge of Channel A provides the
reference edge for the event delay.

(B) The holdoff events begin on the trigger
event of Channel A after the reference
edge.

{(C) Block of measurements is armed after
three events are counted.

(D) Measurements are taken on the trigger
event of Channel A.

SAMPLING MODE  Description:

This arming group allows blocks of measurements to start as
soon as the HP 5373A is ready. There is no external delay
before measurements begin. The sampling can then take place
after:

m Interval: A repetitive time period

» Time: A higher resolution, non-continuous time period (2
ns resolution)

m Cycle: A predetermined number of events (cycles).

# Edge: A designated edge for PRF, Frequency, PR], Period,
and Totalize measurements.

m Parity: A trigger event on each of the two measurement
channels. (£lime Interval only)

e Repetitive Edge: A designated edge for Time Interval
measurements.
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m Repetitive Edge-Parity: A designated edge and a trigger
event on each of the two measurement channels. (=Iime
Interval only)

m Random: A random number of edges on Channel A
between measurements.

Interval Sampling

Figure 5-17.
INTERVAL SAMPLING 1
Menu Screen —
Holdofs i
4,568 38 MHz2 ESREEY i
Hid/Sanp
intaryal i 3
cquire N HE ] Sanpling |
Pre-trigaer B Total ﬂeas = 188 R ——
fime
sanpiing ““‘““j
Block Holdoff: 1
fAirm & block of neasuresents automatically Cycle :
Sampling
sample Are: , Edge ]
i Sampling
gRra sampling -:mneas channal after i
i S EECITE intervals | Oefault 3
i - i } bhutel
| fAcquisition Tise/Block = 1.8480 as 1
!
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MEASUREMENTS: Time Interval, Continuous Time Interval,
+Time Interval, PRF, Frequency, PRI, Period, Totalize, Phase,
Frequency Deviation, Phase Deviation, and Time Deviation

ARMING: Continuous
BLOCK HOLDOFF: Automatic

SAMPLE ARM: Interval referenced to the automatic block
holdoff signal

COMMENTS: Sampling takes place on the trigger event
following the set time interval.
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MEASUREMENTS \\ \\

BLOCK'ARMED;\ (C)H
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| LR erva L I
INTERVAL INTERVAL INTERVAL

\\u-MEASﬁREMENT CIRCUITRY DELAY <200ns

FREQUENCY A

WFEL NS

Figure 5-18. INTERVAL SAMPLING Timing Diagram

(A} Block of measurements is armed as soon as
the Analyzer is ready.

(B} The first specified interval then begins
after the internal circuitry delay.

(C) The first measurement ends on the trigger

event following the end of the first
interval.
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Time Sampling

Figure 5-18.

TIME SAMPLING T

Menu Screen

Freguency A: 4.568 P53 845 6 HH2

FUNCTION

- Erediigncd

B Keasureaent %
fcquire [T blocks of meas

Pra~trigger [ 04F] Total Heas = 18
Display lnllim.'ﬂlﬁ- frog all slocks

| Tipe Gannling
Start Ara:
ArY each weasuresent automatically

Arging fode

Stop Are:

Following the blsck arming condition,
Delay BNNNEE T
Then ars the end of @ach measuresent

Holdoff

Hld/5amp

Interual

Sampling

Tiee

Sampling

Cycle
Sampling

Edge

Sampling

Befauit
Lautal

:

S N O U N

rw
|

MEASUREMENTS: PRF, Frequency, PRI, and Period

ARMING: Non-continuous

START ARM: Automatic

STOP ARM: Time referenced to the automatic start arm signal.

COMMENTS: Each measurement ends on the trigger event
following the set time. Use this mode if you want to make
“individual” PRF, Frequency, PRI, or Period measurements.
The arming is non-continuous, but the time can be specified
with a 2 ns resolution. Use Interval Sampling for continuous
measurements (multiple measurements in a block). Interval
Sampling offers an interval resolution of 100 ns.
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START ARMED

(C)

Arming

MEASURENENT Vs STOP ARMED

Figure 5-20.

(&)

(B)

(C)

(D)

FREQUENCY A

WEEZ_ND

TIME 5AMPLING Timing Diagram

Measurement start is armed as soon as the
Analyzer is ready.

The time period is referenced to the
arming signal.

The measurement starts on the trigger
event of Channel A fecllowing the arming
signal.

The measurement ends on the trigger event
of Channel A after the time period ends.
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Cycle Sampling

Figure 5-21.
CYCLE SAMPLING ,
Menu Screen W
Freguency R: 4.569 2 Mz KR i i
Hld/Salp
FUNCTTION ’ ‘
ErRGUeRCEY Heasurgment Channel | L F Interual 3
ficguire m block of BN Sampling |
Pre-trigger | Total Meas = 188 e
Tine ;
A - Sampling
[ R Areing Rode
Block Holdoff:
fre & block of measurements automaticaliy Cycle 3
Sampling
Edge 3
Sa&p}e Ary: E Sanpiing
‘;ﬁm sanpling On fieas channel after | —
- B nos edges | Default 3
’\. 4 [fAute]
Hintaun cgcle Frzquencg 2 Hz l
]

MEASUREMENTS: PRF, Frequency, PRI, and Period
ARMING: Continuous
BLOCK HOLDOFF: Automatic

SAMPLE ARM: Cycles (events) of Channel A, B, or internal
time base referenced to the automatic block holdoff signal.

COMMENTS: Sampling takes place on the trigger event
following the counting of the selected number of cycle events,
If the input PRF or Frequency is below the minimum cycle
PRF or Frequency, as shown on the Cycle arming mode screen,
measurement results will be incorrect.
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168 EVENTS
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Figure 5-22. CYCLE SAMPLING Timing Diagram

(A} Block of measurements is armed as soon as
the Analyzer is ready.

(B) The event arming edge on the cycle
channel arms the start of the first
measurement and the counting of cycles on
the cycle channel. If Channel A was the
measurement channel and the cycle
channel, the first measurement and the
cycle count would both begin on the first
trigger event of Channel A, after the
event arming edge.

(C) The counting of'cycles begins on the next
trigger event of the cycle channel, after
the event arming edge.

(D} The first measurement starts on the next
trigger event on Channel A, after the
event arming edge.

(E}) The measurement ends on the Channel A
trigger event after 16 events are counted
on the cycle channel. Following
measurement samples are taken on the
trigger events after each 16 events on
the cycle channel.
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Edge Sampling
. Figure 5-23. ]
EDGE SAMPLING = = ]
Menu Screen —
6140
Freguency A: 4,570 HHz EEDAIE ! a
Hig/Samp
FUNCTION
ST teasuresent Channel T [nterval 1 3
dcquire plock of NENEGEN Saspling E
P Total #eas - 188 e ———
Tine 3
. Sampling
M Areing Hode O
Black Holdoffs -
frm 3 block of seasurements automatically Cycle 3
Sampling
sauple fire: , Edge )
[APK saapling on seas channel after i Sampilng
i ecge of R j
; | Default §
4 )} [AutD} l
I
N

MEASUREMENTS: PRF, Frequency, PRI, Period, and Totalize
ARMING: Continuous

BLOCK HOLDOFF: Automatic

SAMPLE ARM: Edge on Channel A, B, or Ext Arm

COMMENTS: Sampling takes place on the trigger event
following the designated edge.
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FREQUENCY A
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Figure 5-24. EDGE SAMPLING Timing Diagram

{(A) Block of measurements is armed as soon as
the Analyzer is ready.

(B) A positive edge on Channel B arms the
start of the first measurement.

(C) First measurement starts on the trigger
event on Channel A following the arming
edge.

(D} First measurement ends on the Channel A
trigger event following another positive
edge on Channel B. Each of the following
Channel B sample arming edges prepares
the Analyzer to end a measurement on the
next Channel A trigger event.
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Parity Sampling
Figure 5-25.
PARITY SAMPLING
Menu Screen W
+/~ Time Int A — B i 3
mmanp ssasases?
FUﬂCTIDN Iatarval }
PRI REY Ne asurament Chasmel ﬂ & F
ﬁcqulre N block o WK Sampling wm-j
Pre-trigger | Total Keas = 188 —_— |
Parity
R Sagpling .‘,‘“,‘3
R R DN Areing Hode
Bleck Holdoff:
Rrm a block of measuresents auiosaticaliy Repetitive 3
£dge
Pefault
Sa.uple Ard: } [Autal 3
E|‘1r|| sanpl ing on meas channel after f
E edges of hoth meas channels f - More - 3
[

MEASUREMENT: #Iime Interval (ftwo-channel)

ARMING: Continuous

BLOCK HOLDOFF: Automatic

SAMPLE ARM: Parity (An arming edge on Channel A and B)

COMMENTS: After an edge on each of two channels, a
measurement is made. This arming mode is useful for
applications where it is important to maintain a certain
sequence for the two edges you are measuring. For example,
you want to measure time intervals between two edges that
lead and follow one another randomly.
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‘ MEASUREMENTS
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Figure 5-26. PARITY SAMPLING Timing Diagram

{A) Block of measurements is armed as soon as
the Analyzer is ready.

{B) A trigger event on both Channel A and B
is required before a measurement can be
acquired.

(C) After the sample arm requirement of a
trigger event on each of the measurement
channels, a measurement is taken on the
next pair of Channel A and B trigger
events. The sequence of (B) and (C) is
repeated for each measurement.
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Repetitiﬁe Edge

Figure 5-27.

REPETITIVE EDGE
Menu Screen

Time Int A — B: 21%.8 ns
FUNCTION
Tind Interga),
fcquire DDV
pre-trigger Kz

teasurement Channel WEENS
B block of FNNRACR neas
Total Aess = 168

T nraing Kode
Block Holdeff:
firM & biock of measurements automatically

Sample Rru:
ifrm campling on weas channe| after
: | edge of RSN

E—
T T

Holdoff

Hid/Samp
Interval
Sampiing

Repatitive
Edge

Randsom
Sanpling

Defauit
[Autol

MEASUREMENTS: Time Interval, Continuous Time Interval,
and =Time Interval

ARMING: Continuous

BLOCK HOLDOFF: Automatic

SAMPLE ARM: An edge on Channel A, B, or Ext Arm before
every sample
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Figure 5-28. REPETITIVE EDGE Timing Diagram

{(A) Block of measurements is armed as soon as
the Analyzer is ready.

(B) A positive edge of Ext Arm arms the start
cf the first measurement.

(C) The first measurement starts on the next
trigger event of Channel A and ends on
the following trigger event of Channel B.

(D) Another positive edge of Ext Arm is
required before the start of each
measurement.
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Repetitive Edge-Parity

Figure 5-29. B
REPETITIVE
EDGE-PARITY e
Menu Screen +/- Time Int A& — B Sl i 3
Hid/Samp
FUNCTION
PR nEd #easurenent Channel il Repatitive E %
foquire  DEDIEY block of LI Edge-Par
Pre-trigger Yotal Heas = 188 s——— i
Random
T S Saupling w.j
NN R TRe O R ArRing Hode
Block Holdeff:
Arm a piock of measurssents autpeatically 3
Sanple Ard: . BEfa“l;' 3
iArs sanpling on weas channel after | Mt
; N edoe of KRN i
i followed by edges of both weas channels } - Mope == 3
i

MEASUREMENTS: #Time Interval (two-channel)
ARMING: Continuous
BLOCK HOLDOFF: Automatic

SAMPLE ARM: Edge on Channel A, B, or Ext Arm followed
by parity

COMMENTS: After an edge on Channel A, B, or Ext Arm
followed by an edge on each of two input channels, A and B, a
measurement is made. This arming mode is useful for
applications where it is important to maintain a certain
sequence for two edges you are measuring. For example, you
want to measure time intervals between two edges that lead
and follow one another randomly.
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Figure 5-30. REPETITIVE EDGE-PARITY Timing Diagram

(A) Block of measurements is armed as soon as
the Analyzer is ready.

(B} A positive edge of Ext Arm followed by
(C} arms the start of a measurement.

(C) A trigger event on both Channel A and B
is required before a measurement can be
acquired.

(D) After a sample arm requirement of an edge
and a trigger event on each of the
measurement channels, a measurement is
taken on the next pair of Channel A and B
trigger events. The sequence of (B) and
(C) is repeated for each measurement.

(E} The next positive edge of Ext Arm begins
the sample arming sequence again.
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Random Sainpling

Figure 5-31.

RAMDOM SAMPLING

5-46

Menu Screen
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MEASUREMENTS: Time Interval, #lime Interval
ARMING: Continuous
BLOCK HOLDOFF: Automatic

SAMPLE ARM: 4 to 15 edges on Channel A (maximum
Channel A PRF or Frequency for randomizer is 100 MHz)

COMMENTS: Measurements take place following a random
number of edges on Channel A. This sampling mode is useful
for measuring time intervals that could occur during the
period when data samples are stored by the HP 5373A to
memory. This could happen with intervals less than 200 ns. If
one or more of the time intervals are synchronized to the data
collection rate, so they always occur during memory access,
they will never be measured. Random sampling ensures that
all time intervals have an equal chance of being measured.
Because of the delays introduced into the measurement
sequence by the random sampling technique, a time interval
measurement is being acquired, on average, at a rate of one
every six edges on Channel A, To guarantee that a reasonable




Arming

distribution is acquired for your signal data, use a minimum

number of measurements per block of 500.

//f—MEASUREMENTS

4 10 15 4 TO 15
EDGES ON ECGES O
CHANNEL A CHANNEL

(A

WEOE HIM

+TL A3

Figuré 5-32. RANDOM SAMPLING Timing Diagram

(A) Block of measurements is armed as soon as

the Analyzer is ready.

(B) Each measurement begins after a random

number of edges on Channel A. The number

of edges will vary from 4 to 15 between
measurements.

NOTE

The pseudo-random sequence generator operates in a
“free-run” mode. Because of this, the first measurement
in a sequence can occur after fewer than four edges on
Channel A. For the measuremenis that follow, the
pseudo-random  sequence generator ams a
measurement every six o seventeen edges on
Channel A.

5-47



HP 5373A — Operating Manual

HOLDOFF/SAMPLING
MODE

DESCRIPTION:

The Holdoff/Sampling modes allow the most flexibility in
determining how measurements are armed. It is possible to
specify when blocks of measurements begin and when
samples are collected, or when measurements start and stop.

Edge/Interval

Figure 5-33.

EDGE/INTERVAL
Menu Screen

Continuvous TI A: 18.86%9 8 us
FUNCFION
RL ST EMET N neasurement Chanrel INEZINN

fcquire  TMAEEN block of IREER meas
Pre-trigper NIEEE Total Weas = 188

il A L era]
Block Holdo¥fs
After edge of REVIAKTNN,
Are a block of measuresents

firning Mode

Sanple APE:
{Following the biock arwing condition,
'Bna sanp!mg on weas channel after

! ) T intervals

 W—

i,
fcqulisition Tima/Block = 1.E60H8 #s

Holdoff
Sanple

Edge /
interual

Default
[Autal

MEASUREMENTS: Time Interval, Continuous Time Interval,
=I'ime Interval, PRF, Frequency, PRI, Period, Totalize, Phase,
Frequency Deviation, Phase Deviation, and Time Deviation

ARMING: Continuous

BLOCK HOLDOFF: Edge on Channel A, B, or Ext Arm

SAMPLE ARM: Interval referenced to block holdoff edge

COMMENTS: The reference edge is time stamped for PRF,
Frequency, PRI, Period, Continuous Time Interval, Frequency

Deviation, Phase Deviation, and Time Deviation

measurements.
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Figure 5-34. EDGE/INTERVAL Timing Diagram

(&)

(B)

(D)

Block of measurements is armed after a
positive edge on Ext Arm.

The first specified interval then begins
after the internal circuitry delay.

The first measurement begins on the
trigger event of Channel A after the
start of the first interval.

The first measurement ends, and the
second measurement begins, on the trigger
event following the end of the first
interval. Each of the measurements end on
the trigger event following the specified
interval.
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Edgé/’l‘ ime

Figure 5-35.
EDGE/TIME
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MEASUREMENTS: PRF, Frequency, PRI, and Period
ARMING: Non-continuous
START ARM: Edge on Channel A, B, or Ext Arm

STOP ARM: Time referenced to the start arm edge.
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Figure 5-36. EDGE/TIME Timing Diagram

(A)

(B)

(C)

(D)

Measurement start is armed after a
positive edge on Ext Arm. The time period
is also referenced to this edge.

The measurement starts on the trigger
event of Channel A following the arming
signal.

The end of the time period arms the end
of the measurement.

The measurement ends on the trigger event

of Channel A following the end of the
time period.

5-51



HP 5373A ~ Operating Manual

| Edgé/Edge
Figure 5-37. |
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MEASUREMENTS: PRF, Frequency, PRI, Pericd, and Totalize
ARMING: Continuous
BLOCK HOLDCFF: Edge on Channel A, B, or Ext Arm

SAMPLE ARM: Edge on Channel A, B, or Ext Arm before
every sample

COMMENTS: Measurements and arming can be set to occur
on the same channel. The effect would be to sample on every
other edge of the input signal.

The block holdoff edge is time stamped for PRF, Frequency,
PRI, and Period measurements.
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Figure 5-38. EDGE/EDGE Timing Diagram

(A)

(B)

(€)

(E)

Block of measurements is armed after a
positive edge of Channel B.

Another positive edge of Channel B arms
the start of the first measurement.

The first measurement starts on the
trigger event of Channel A following the
arming edge.

The next positive edge of Channel B arms
end of the first measurement.

The first measurement ends on the trigger
event of Channel A following the arming
edge. Subsequent measurement samples are
taken after each arming edge.
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Edgé/CycIe

Figure 5-39.
EDGE/CYCLE
Menu Screen
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MEASUREMENTS: PRF, Frequency, PRI, and Period
ARMING: Continuous
BLOCK HOLDOFF: Edge on Channel A, B, or Ext Arm

SAMPLE ARM: Cycles (events) of Channel A, B, or internal
timebase

COMMENTS: Sampling takes place on the trigger event
following the counting of the selected number of cycle events.
If the input PRF or Frequency is below the minimum cycle
PRF or Frequency, as shown on the Cycle arming mode screen,
measurement results will be incorrect.

The block holdoff edge is time stamped for PRF, Frequency,
PR], and Period measurements.
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Figure 5-40. EDGE/CYCLE Timing Diagram

{A) Block of measurements is armed after a
positive edge of Channel B.

(B) The event arming edge on the cycle
channel arms the start of the first
measurement and the counting of the
cycles on the cycle channel. If Channel A
was the measurement channel and the cycle
channel, the first measurement and the
cycle count would both begin on the first
trigger event of Channel A, after the
event arming edge.

{C} The first measurement starts on the next
' trigger event on Channel A, after the
event arming edge.

(D) The counting of cycles begins on the next
trigger event of the cycle channel, after
the event arming edge.

{E) The first measurement ends on the Channel
A trigger event after 16 events are
counted on the c¢ycle channel. Subsequent
measurement samples are taken on the
trigger events after each 16 events on
the cycle channel.
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Edgé/Event

Figure 5-41.
EDGE/EVENT
Menu Screen
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Edge /
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Default
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S W N O A

|
|
o

o

MEASUREMENTS: Hime Interval, PRF, Frequency, PRI, and

Period
ARMING: Non-continuous

START ARM: Edge on Channel A, B, or Ext Arm

STOP ARM: Events on Channel A or B referenced to the start

arm edge
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Figure 5-42. EDGE/EVENT Timing Diagram

(A} Measurement start is armed by a positive
edge on Ext Arm.

(B} Measurement starts on the next trigger
event of Channel A. The event count on
Channel A starts on the same trigger
event edge.

(C) Measurement end is armed after the fifth
event of Channel A.

(D) Measurement ends on the next trigger
event of Channel B.
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Edgé/Parity

Figure 5-43.
EDGE/PARITY
Menu Screen
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“Holdoff
+/~ Tine Int A ~> B 288 ps ample 1 i
FUNCTIDN —
ERITERIEIIEY Neasuresent Channe] PRy Ed9e 7 i 2
fequire IR bisck of ST neas (nterval E
Pra-trigger Total Meas = 184
Edge /
s R Euvent -wauj
CRIHEAR AT Araing Hode
Bloack Ho)do$f:
Arter IEREN edge of NEETRE, £dge / %
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(ATY E2Epling on meas channgl after ;
I edges of both weas channels ¢ befault 3
{ } rAuto] |
|
DI

MEASUREMENT: <Time Interval (two-channel)

ARMING: Continuous

BLOCK HOLDOFF: Edge on Channel A, B, or Ext Arm
SAMPLE ARM: Parity (An arming edge on Channel A and B)

COMMENTS: Following the block holdoff reference edge,
each measurement is made after an edge on each of two
channels, A and B. This arming mode is useful for applications
where it is important to maintain a certain sequence for the
two edges you are measuring. For example, you want to
measure time intervals between two edges that lead and
follow each other randomly.
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BLOCK ARMED\(A) (cy / i \

SAMPLE SAMPLE SAMPLE
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WET4 NI

Figure 5-44. EDGE/PARITY Timing Diagram

{A} Block of measurements is armed after a
positive edge of Channel A.

(B} A trigger event on both Channel A and B
is required before a measurement can be
acquired.

(C) After the sample arm requirement of a
trigger event on each of the measurement
channels, a measurement is taken on the
next pair of Channel A and B trigger
events. The sequence of (B) and (C) is
repeated for each measurement.

(D) A trigger event on both Channel A and B
arms the next measurement.
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Edge/Réndom

Figure 5-45.
EDGE/RANDOM
Menu Screen
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fa randos number of events on Chanpel A : Default 3

{ ¢ [Autol

MEASUREMENT: Time Interval, #Time Interval (two-channel)
ARMING: Continuous
BLOCK HOLDOFF: Edge on Channel A, B, or Ext Arm

SAMPLE ARM: 4 to 15 edges on Channel A {maximum
Channel A PRF or Frequency for randomizer is 100 MHz)

COMMENTS: Measurements take place following a random
number of edges on Channel A. This sampling mode is useful
for measuring time intervals that could occur during the
period when data samples are stored by the HP 5373A to
memory. This could happen with intervals less than 200 ns. If
one or more of the time intervals are synchronized to the data
collection rate so they always occur during memory access,
they will never be measured. Random sampling ensures that
all time intervals have an equal chance of being measured.
Because of the delays introduced into the measurement
sequence by the random sampling technique, a time interval
measurement is acquired, on average, at a rate of one every six
edges on Channel A. To guarantee that a reasonable
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distribution is acquired for your signal data, use a minimum
number of measurements per block of 500.

BLOCK
ARMED TN /MEASUREMENTS\
A ®
|
Chan |
A | ——
i 4 TO 15 4 T0 15
! EDGES ON EDGES ON
CHANNEL A CHANNEL A
Chan
B
T1 Awme=i

WRGE_N3M

Figure 5-46, EDGE/RANDOM Timing Diagram

(A} Block of measurements is armed after a
positive edge of Channel B.

(B} Each measurement begins after a random
number of edges on Channel A. The number
of edges will vary from 4 to 15 between
measurements.

NOTE

The pseudo-random sequence generator operates in a
“free-run” mode. Because of this, the first measurement
in a sequence can occur after fewer than four edges on
Channel A. For the measurements that follow, the
pseudo-random  sequence generator arms a
measurement every Ssix to seventeen edges on
Channel A.
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Time/lﬁterval
Figure 5-47.
TIME/INTERVAL — - ]
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i ; - More --
ficguisl tion Time/Block = 1,9608 &s ]
|
4 J—_— RE——

MEASUREMENTS: PRF, Frequency, PRI, Period, and Totalize
ARMING: Continuous

BLOCK HOLDOFEF: Time referenced to an edge on Channel A,
B, or Ext Arm

SAMPLE ARM: Interval referenced to the block holdoff
conditions

COMMENTS: The block holdoff edge is time stamped for PRF,
Frequency, PRI, and Period measurements.
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FREQUENCY A
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Figure 5-48. TIME/INTERVAL Timing Diagram

(A) A positive edge of Ext Arm provides the
reference edge for the time delay.

(B) Block of measurements is armed at the end
of the time delay.

{(C} The first specified interval then begins
after the internal circuitry delay.

(D) The first measurement begins on the
trigger event of Channel A following the
start of the interval.

(E) The first measurement ends on the Channel

A trigger event following the end of the
first interval. Subsequent measurements
end on the trigger event after each
interval.
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Time/Time

Figure 5-49.
TIME/TIME
Menu Screen

5-64

Holdofs !
+/= Time Int p — B Sarn
FUNCTION |

EERATTNTE] neasurenent W Tlee /
Acquire blocks of neas B [

Pre-trigger Total Heas = 18 e —————
aisplay I ATl EEEH]E ] fros all blocks Event /

e ) Eyent ‘“‘“‘J
R TRNCIINEN fireing fode
Start fire: .
atter WGl edoe of BRI, C(Delay Ref] Edge / 3
Pelay NGNS Randowm
Then are each measureuent
Default
Stop Are: AUt mﬂg
Following the Delay Raf edge,
elay ISR " 3
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MEASUREMENTS: «Time Interval, PRF, Frequency, PRI, and
Period

ARMING: Non-continuous

START ARM: Time referenced to an edge on Channel A, B, or
Ext Arm

STOP ARM: Time referenced to the start arm edge.

COMMENTS: For a #lime Interval measurement, if the stop
arm comes before the start arm, the result will always be
negative. For a PRF or Frequency measurement, the result will
always be positive. This arming mode is valuable to
specifically “window” a period of time with a resolution of 2
ns.
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Figure 5-50. TIME/TIME Timing Diagram

(A) A positive edge of Ext Arm provides a

(B)
(?)
(D)
(E)

(F)

reference edge for the time delays.

Both the start and stop time delays are
referenced to the same reference edge.

The measurement start is armed after the
start time ends.

The measurement starts on the trigger
event of Channel A after the start time.

The measurement stop is armed after the
stop time ends.

The measurement ends on the trigger event
of Channel B after the stop time.
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Event/Ihterval

Figure 5-51.
EVENT/INTERVAL
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MEASUREMENTS: PRF, Frequency, PRI, and Period

ARMING: Continuous

BLOCK HOLDOFF: Events on Channel A or B referenced to

an edge on Channel A, B, or Ext Arm

SAMPLE ARM: Interval referenced to the block holdoff

conditions

COMMENTS: The block holdoff edge is time stamped for PRF,
Frequency, PRI, and Period measurements.
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Figure 5-52. EVENT/INTERVAL Timing Diagram

(&)

(B)

(C)

A positive edge of Channel B provides the
reference edge for the event delay.

The event count starts on the next
positive edge of Channel A.

Block of measurements is armed after six
events are counted.

The first specified interval then begins
after the internal circuitry delay. The
first measurement begins on the trigger
event of Channel A following the start of
the interval.

The measurement ends on the Channel A
trigger event following the end of the
first interval. Subsequent measurements
end after each of the specified intervals.
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Event/Event

Figure 5-53.
EVENT/EVENT
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MEASUREMENTS: #Time Interval, PRF, Frequency, PRI, and
Period

ARMING: Non-continuous

START ARM: Events on Channel A or B referenced to an edge
on Channel A, B, or Ext Arm

STOP ARM: Events on Channel A or B referenced to the start
arm edge

COMMENTS: For PRF, Frequency, PRI, and Period
measurements, if the start arm occurs before the stop arm,
results will be positive. For #Time Interval measurements, a
stop arm coming before a start arm will give a negative result.
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Figure 5-54.
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EVENT/EVENT Timing Diagram

A positive edge of Ext Arm provides the
reference edge for the event delays.

The start and stop event counts begin on
the trigger event of Channel A after the
reference edge. In this example, the
start and stop events are counted on the
gsame channel. They can occur on different
channels.

The measurement start is armed after the
second positive event of Channel A,
following the reference edge.

The measurement begins on the next
trigger event of Channel B, after the
start arm signal.

The measurement end is armed after the
fifth positive event of Channel A,
following the reference edge.

The measurement ends on the next trigger

event of Channel B, after the stop arm
signal.
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Extemally Gated

Figure 5-55.
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MEASUREMENTS: PRF, Frequency, PRI, Period, and Totalize

ARMING: Continuous

START ARM: Edge on Channel A, B, or Ext Arm

STOP ARM: Opposite edge of start arm pulse

COMMENTS: The start and stop of the measurement is armed
by the leading and trailing edge of a positive or negative pulse
on Channel A, B, or External Arm.
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Figure 5-56. EXTERNALLY GATED Timing Diagram

(A} Start of measurement is armed by the
positive edge of Channel B.

(B) Measurement starts on the trigger event
of Channel A following start arming
signal.

(C) End of measurement is armed by the next
negative edge of Channel B.

(D) Measurement ends on the trigger event of
Channel A following stop arming signal.
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Manual
Figure 5-57.
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MEASUREMENT: Totalize
ARMING: Non-continuous
START MEASUREMENT: Press Manual Arm key once.
STOP MEASUREMENT: Press Manual Arm key again.

COMMENTS: This arming mode is only available for Totalize
measurements. When the front-panel Single/Repet key is set
to Repetitive, successive measurements will accumulate. When
in Single mode, the Restart key must be pressed between
measurements, and successive measurements do not
accumulate.
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Figure 5-58. MANUAL Timing Diagram

{A) Measurement starts when the Manual Arm
key is pressed.

(B) Measurement stops when the Manuval Arm key
is pressed a second time. The measurement
result is the total number of trigger
events that occurred on Channel A between
the key presses.
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CHAPTER
OVERVIEW

FRONT PANEL
ORGANIZATION

RESULTS AREA

6

This chapter describes the front panel’s functional layout and
the front-panel keys. The rear panel’s input and output
features are described, as well.

The HP 5373A has been designed so that related controls and
features are grouped together. As a result, its front panel is
divided into eight functional areas. These are:

Results

Menu Selection

Data Entry

HP-IB Status

Instrument Control
Cursor/Scroll — Entry /Marker
Display Screen and Softkeys
Additional Keys

RESULTS
LNumaric J taraphic J

The RESULTS keys are located at the top of the front panel
adjacent to the instrument display screen. These keys control
the display of numeric and graphic data. The function of each
key is discussed in detail in its own chapter of this manual.
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MENU A MENU SELECTION 277
SELECTION AREA Function | [inpm‘i )

S

Math Pre- irlggar

F

-

Test Help

e N s W S
-~

Instrument A System
stat

o

The MENU SELECTION keys are located below the RESULTS
keys. The function of each key is discussed in detail in its own
chapter of this manual. Here is a short description of the
features behind each of the menu selection keys:

= Function — Use to select the measurement function, the
number of measurements, and the arming of the
measurement.

g Input — Use to define the trigger event and select input
signal conditioning,

# Math — Use to select post-processing math, statistics, and
limit testing. For phase deviation, time deviation, or
frequency deviation, this is where you specify the carrier
estimation value(s) to be used.

x Pre-trigger — Use to specify the conditions for pre-trigger,
TI Detect, and Measurement Inhibit.

& Instrument State — Use to display the contents of each
Save/Recall register and to set overwrite protection,

m System — Use to set the HP-IB configuration, display
installed options, select data width (Measurement Mode),
set the system clock, and blank the display.

s Test — Provides diagnostic tests for a service technician
when a failure of the instrument is suspected.

& Help — Use to display summarized instrument operating
information. :



Front Panel / Rear Panel

 DATA ENTRY AREA

W DATA ENTRY W\
2B _Je ) (e ]
2 ) e ) (e
JEIEE
(0 ) (. ) [4-/-» ] (Entar )

Data Entry keys are used to enter numbers into the numeric
fields of the menu screens.

Use digits, 0 to 9, and “.” (decimal point) to enter numbers.

Use the tkey to change the sign of the number being
entered. The change-sign key will apply to the exponent
when the exponent is displayed.

Pressing the Exp (exponent) key adds “E+00” to the

~ number already displayed. While in this mode, the digit

and change-sign keys apply to the value of the exponent.

The Last value key terminates the data entry mode without
saving the entered value. The previous value is restored.

The Back space key erases the last digit entered in the
numeric field during a data entry sequence.

The Enter key completes a data entry sequence by
accepting and saving the entered value.
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- HP-IB HP-I8 STATUS

STATUS AREA Rl

The Local key and four LEDs make up the HP-IB status area.

Local key  Pressing this key returns the HP 5373A to front panel control
when in remote operation. This key is ignored when the Local
Lockout mode is enabled.

RMT LED  The RMT LED indicates that the HP 5373A is in the remote
operating state.

LSN LED The LSN LED indicates that the HP 5373A is addressed to
listen or is an active listener.

TLK LED The TLK LED indicates that the HP 5373A is addressed to talk
or is an aciive talker.

SRQ LED  The SRQ LED indicates that the HP 5373A is requesting
service from the interface controlier.

INSTRUMENT s WSTRUMENT CONTROL B0
CONTROL AREA (o (") GATE  e———

ABORT
Ragtart Single/ O Maznuai
Repet  §SINGLE arm

DEFAULT
MEAS SETULP

[Sava } Lmau]

I0A_NIM

The Instrument Control keys provide control of data
acquisition, the Save/Recall registers, and the default setup of
the HP 5373A.



GATE LED

Restart key

Single/Repet key

Manual arm key

Front Panel /| Rear Panel

The GATE LED comes on when the HP 5373A is acquiring
data. The LED also comes on when the HP 5373A is
attempting to make a measurement with no input signal
connected.

Pressing this key restarts a measurement process and clears
cumulative results and error messages. It also terminates a
data entry sequence without saving the entered value. The
previous value is left unchanged.

Pressing this key toggles between the single and repetitive
acquisition mode. When the single mode is selected, the
SINGLE LED is on. The HP 5373A will execute one
measurement sequence as specified on the Function menu and
then stop. Each time the Restart key is pressed, another
measurement sequence will execute. When in the repetitive
mode, the measurement sequence will repeatedly execute,
with a new one starting as soon as possible after the previous
one ends.

TECHNICAL COMMENT
The single mode is useful when first configuring the HP 5373A to
make a measurement or using the Numeric or Graphic screens to
view and analyze collected data. Otherwise, in repetitive mode, the
instrument will begin another measurement sequence as soon as
the processing for the previous one is completed. Current
measurement results will be overwritten by the next sequence.

The Manual arm key provides manual contro! of the
measurement gate for Totalize measurements made with
Manual arming. Refer to chapter 3, “Special-Purpose
Measurements,” for a description of this arming mode.

The Manual arm key operates as follows when making a
Totalize measurement with Manual arming;:

With the Single/Repet key set to the single acquisition mode,

1. Pressing the Manual arm key opens the gate and starts
the measurement.
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ABORT function

2. Pressing it a second time closes the gate and ends the
measurement.

3. The Restart key must be pressed before another
measurement can be started.

With the Single/Repet key set to the repetitive acquisition
mode,

1. Pressing the Manual arm key opens the gate and starts
the measurement.

2. Pressing it a second time closes the gate and ends the
measurement,

3. Pressing the Manual arm key a third time starts another
measurement.

4. Pressing it a fourth time ends the measurement. The result
is the accumulated results of both the first and the second
measurements.

5. Any additional measurements will add to the total count.
Pressing the Restart key will clear the totalize count. The
next measurement will begin at zero.

This is a shifted function. It involves a two-key sequence. First
press the Shift key and then the Manual arm key.

The Abort feature can be used to retrieve partial measurement
data when a measurement sequence, for some reason, does not
run to completion. For example, a measurement sequence
would not finish if the input signal was removed prematurely,
or if there were not enough input events to satisfy the
requirements of the measurement sequence.

Abort can also be used to interrupt a measurement sequence
that would require too much time if it were allowed to run to
completion. Measurement data acquired up to point at which
the sequence was aborted can be displayed on the Numeric
and Graphic result screens. A measurement acquisition must
be in progress at the time of the abort.
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The type of measurement setup on the Function menu
determines the amount of measurement data available at the
time of an abort. Below the Pre-trigger On/Off selection field
on the Function menu, the following messages can appear. If
none of these appear for your measurement setup, then
behavior will be as for “All Results”:

n “Display All Results from all blocks” — All measurements
acquired up to the time of the abort will be displayed on
the Numeric screen, Histogram graph, Time Variation
graph, and the Event Timing graph.

m “Display Averaged Results from all blocks” — All
measurements acquired up to the time of the abort will be
included in the Histogram graph. The Numeric screen, the
Time Variation and Event Timing graphs show the
averaged data results from the blocks of measurements
collected to that point.

® “Results will be most recently acquired block” — All
measurements acquired up to the time of the abort will be
included in the Histogram graph. Only the last block of
data to be acquired before the abort will be available on the
Numeric screen, the Time Variation, and the Event Timing

graphs.

Abort will execute an immediate halt in data collection under
these conditions:

1. Single acquistion mode is selected with the Single/Repet
key, and

2. Measurement is not Totalize with Manual arming, and
3. Measurement setup does not produce averaged results.

Abort will execute a halt in data collection at the completion of
the next block of measurements under these conditions:

1. Single acquisition mode is selected with the Single/Repet
key, and

2. Measurement is not Totalize with Manual arming, and

3.  Measurement setup produces averaged results, and
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NGO ABORT EXECUTED

Save key

Recall key

4. The number of measurements exceeds the size of )
measurement memory. (A way fo tell if measurements do |
not all fit in memory is to view the Function menu screen.
If the “ Averaged Results” field is locked out, that is, it
cannot be selected with the menu cursor, the size of the
measurement exceeds internal memory.)

Abort will not execute if any of the following conditions is true:

w Repetitive acquisition mode is selected with the
Single/Repet key.

OR
® Measurement is Totalize with Manual arming.
OR

w Measurement setup produces averaged results from
multiple blocks.

AND

® The number of measurements fits within measurement
memory. (This is the case when the “ Averaged Results”
field on the Function menu can be selected with the menu
cursor, “All Results” is the other softkey option offered for
this field.)

A new measurement sequence will begin when the Restart key
is pressed or the instrument is put into repetitive acqmsztion
mode.

Pressing this key and then a number, 1 to 9, saves the current
front panel setup in one of nine non-volatile Save /Recall
registers. All instrument settings, except the HP-IB
configuration, are saved in the registers.

Register “0” is a recall-only storage register. It is reserved for
storage of the current front-panel setup when either the Preset
or Default Meas Setup function is selected.

Pressing this key followed by a number, 0 to 9, recalls a
previously stored front panel setup.
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Presetkey  Pressing this key initializes instrument settings to a default
operating state. This key provides a quick way of recovering
from a complex operating state. Whenever the Preset key is
pressed, the current instrument setup is stored in Register “0”
of the Save/Recall registers.

The following table shows the Preset conditions:

Table 6-1. HP 5373A Preset State

Function, Mode, or Value I Preset State

FUNCTION MENU SETTINGS
Measurement Function Frequency (PRF)
Measurement Channel A
Block Size 1
Measurement Size 1060
Pre-trigger Off
Histogram Measurement Center 2000 ns
Histogram Measurement Start Os
Histogram Measurement Span 400 ns
Histogram Measurement Bin Width 200 ps
Arming Mode Automatic
Start channel A
Start channe] slope Positive
Stop channel A
Stop channel slope Positive
Start delay events 1
Start delay time 200 ns
Start delay channel A
Stop delay events 1
Stop delay interval 10 us
Stop delay time 1s
Stop delay cycles 16
Stop delay channel A
PRE-TRIGGER MENU SETTINGS
Pre-trigger acquisition percentage 50%
Pre-trigger condition Time Interval
TI Detect region Above
Measurement Inhibit Off
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Table 6-1. HP 5373A Preset State (Continued)

Function, Mode, or Value

|

Preset State

INPUT MENU SETTINGS

Input Channels Separate
Channel A trigger slope Positive
Channel B trigger slope Positive
Channel A trigger mode Single Auto -
Channel B trigger mode Single Auto
Channel A auto trigger level 50%
Channel B auto trigger level 50%
Channel A manual trigger level 0v
Channel B manual trigger level ov
External Arm trigger level 0V
Channel A Bias level AC
Channel B Bias level GND
Channel A Attenuation 1:1
Channel B Attenuation 1:1
Channet C Attenuation 0%
Channel A Hysteresis Min
Channel B Hysteresis Min
MATH MENU SETTINGS

Channel A Statistics Off
Channel B Statistics Off
Channel C Statistics Off
Channel A Math Off
Channel B Math Off
Channel C Math Off
Channel A Offset 0
Channel B Offset 0
Channel C Offset 0
Channel A Normalize i
Channel B Normalize 1
Channel C Normalize 1
Channel A Scale 1
Channel B Scale 1
Channel C Scale 1
Channel A Reference 0
Channel B Reference 0
Channel C Reference 0
Channel A Low limit 0
Channel B Low limit 0
Channel C Low limit 0
Channel A High limit 0
Channel B High limit 0
Channel C High limit 0
Carrier mode Pulse
Carrier Manual Frequency 10 MHz
Carrier Linear Slope 0 Hz/us
Carrier Linear Start Frequency 10 MHz
Phase Result Modulo 360
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Table 6-1. HP 5373A Preset State (Continued)

Function, Mode, or Value ! Preset State
SYSTEM MENU SETTINGS
Result format ASCII
Response timeout value 5s
Response timeout Off
Measurement mode Normal
NUMERIC SCREEN SETTINGS
Numeric format Result N
Expanded data display Off
GENERAL SETTINGS
Displayed menu Function
Acquistion mode Repetitive
Measurement memory Cleared
Wait-to-send mode Off

Default Meas Setup
function

This is a shifted function. It involves a two-key sequence. First
press the Shift key and then the Preset key.

When selected, a default instrument setup will be invoked for
the current measurement function. This feature is designed to
provide the setup most likely to produce valid measurement
results for the selected measurement function.

The following instrument conditions are invoked by Default
Measurement Setup:

The previous instrument setup is saved in storage register
et
0.

Displayed menu is Numeric screen.
Numeric results display is Results/Statistics.
Block Size is set to 1.

Measurement Size is set to 100, except for: 1) Envelope
Power or Amplitude Modulation (where the default
measurement size is 1), and; 2) Histogram measurements
(where the default measurement size is 1,000,000).

Channel A Trigger Mode is set to Repetitive Auto Trigger.
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» Channel B Trigger Mode is set to Repetitive Auto Trigger.
# Channel A Bias Level is set to GND
» Channel B Bias Level is set to GND
m Channel A Attenuation is set to 1:1.
m Channel B Attenuation is set to 1:1.
® Channel C Attenuation is set to (%.
g Reference values are set to 0.

m Statistics are enabled.

& Math functions are disabled.

| Limit testing is disabled.

® Acquisition mode set to Repetitive

The default setup values for each measurement type are listed
below:

Time Interval:
Arming set to Automatic.
Source Channel set to A
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

+Time Intervak:
Arming set to Automatic.
Source Channel set to A~ B.
Channel A Trigger Level set to 50% (positive siope)
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Continuous Time Interval:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.
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PRF (Pulse Repetition Frequency) or Frequency:
Arming set to Automatic.
Source Channel set to A,
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

PRI (Pulse Repetition Interval) or Period:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Totalize:
Arming set to Interval Sampling.
Interval Time set to 10.0 us.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Pulse Width:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (negative slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Common.

Pulse Offtime:
Arming set to Automatic.
Source Channel set to A,
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (negative slope).
Input Mode set to Common.

Risetime:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 80% (negative slope).
Channel B Trigger Level set to 20% (negative slope).
Input Mode set to Common.

Falltime:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 20% (positive slope).
Channel B Trigger Level set to 80% (positive slope).
Input Mode set to Common.
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Duty Cycle:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (negative slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Common.

Phase:
Arming set to Automatic.
Start on Positive edge of Channel A.
Source Channel set to A relative to B (A rel B).
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Phase Deviatiomn:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Time Deviation:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Frequency Deviation:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Envelope Powern:
Arming set to Automatic.
Source Channel set to A. .
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Amplitude Modulation:
Arming set tc Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.
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Cursor/Scroll keys are used to move the menu cursor (the
highlighting that moves on the display screen from menu field
to menu field) in the direction indicated on each key. These
keys are also used to scroll measurement results on the
Numeric screen and graph data on the Graphic screen.

Entry/Marker knob is used to modify numeric field entries by
the smallest increment available. This knob is also used to
control markers on the Graphic screen and to scroll displayed
graphs. It can also scroll measurement results on the Numeric
screen when the Set Param/Meas # softkey is set to Meas #.

lnlololololo

The display and softkey section contains the CRT (cathode ray
tube) and the six softkeys. The CRT is a raster-scan, green
phosphor display. The screen display resolution is 408 pixels
horizontally by 304 pixels vertically. Graph display resolution
is 250 pixels horizontally by 180 pixels vertically. The softkeys
select the options that appear along the right edge of the
display.
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ADDITIONAL
KEYS AREA

Status key

Print key

Shift key

CANCEL COPY
function
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CANCEL C0PY PLOT GRAPH

The additional keys are located above the DATA ENTRY keys.

Pressing the Status key displays a summary of the current
instrument settings. Along with the date and time, the current
conditions for the Function, Input, Math, and Pre-trigger
menus are summarized on this screen.

Pressing this key causes the currently displayed screen on the
CRT to be sent to an attached HP-IB graphics printer, such as
the HP 2225A Think]et Printer. The following conditions must
first be set on the HP 5373A System menu:

w Addressing Mode: Talk Only
s Print option: Display

The printer must be set to “LISTEN ONLY”. For more
information, refer to chapter 12, “System Menu.”

The blue Shift key is used along with four other front panel
keys to perform additional functions. The four keys are:

s Manual arm (ABORT function)
s Status (CANCEL COPY function)

s Print (PLOT GRAFH function)

m Preset (DEFAULT MEAS SETUP function)

The shifted functions are labeled with blue letters to show the
association with the Shift key. To select a shifted function,
press the Shift key and then press the function key.

This feature will cause a print or plot operation in progress to
be halted. To cancel a print or plot operation, press the Shift
key and then press the Status key.
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PLOT GRAPH
function

POWER SWITCH

Power-Up Condition

This feature causes the currently displayed Graphic screen on
the CRT to be sent to an attached HP-IB HP-GL plotter, such
as the HP 7440A ColorPro Plotter with Option 002. Only
graphs can be plotted. These graphs are the Histogram, Time
Variation, and Event Timing graphs. The following conditions
must first be set on the HP 5373A System menu:

m Addressing Mode: Talk Only
m Print option: Display

To plot a graph, press the Shift key and then press the Print
key.

Located at the lower-left corner of the front panel, the power
switch has two settings: STBY and ON.

1.  When in STBY (Standby), power is provided to the oven
that keeps the timebase reference crystal at a controlled
temperature. The front panel Standby LED will be on.

2. The ON setting causes power to be applied to all areas of
the HP 5373A.

The instrument configuration when the HP 5373A was
powered-down will be restored. The following three
statements describe the condition of the HP 5373A at
power-up:

1. The previous measurement is restarted.
2. Measurement and graphics display memories are cleared.
3. If the power-up memory verification test fails, default

settings defined under Preset are selected, and a warning
message appears on the display.
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FRONT PANEL The standard front panel inputs are Channel A, B, and
INPUTS External Arm. Channel C input (100 MHz to 2 GHz) is
available as an option (Option 030).

Channel A and  The HP 5373A accepts several types of interchangeable input
Channel B pods as the point of entry for signals into the A and B
channels. The pod used determines the termination impedance
for the channel. All settings related to the Channel A and B
4 inputs are on the Function and Input menus.

NOTE

Standard HP 5373A configuration requires an HP
53702A Envelope Pod as the CHANNEL A input and an
HFP 54002A 50 @ BNC input pod as the CHANNEL B
input. Some HP 5373A measurements cannot be made
with any other pod configuration.

Both Channel A and Channel B have a trigger light on the
front panel. The LEDs operate at two levels:

1. The LED is off when the input signal is above or below
the trigger level for the input channel.

2. The LED is flashing when the input signal is triggering
properly. That is, the input signal is crossing the upper
and lower hysteresis levels. The trigger level is at the
center of the hysteresis window.

Range (all pods except HP 53702A): dc to 500 MHz

Range (HP 53702A pod only): 30 MHz to 500 MHz

Damage Level

(all pods except HP 53702A): X1 2.5V (dc xac pk)
X2.5 £5.5 V (dc +ac pk)

Damage Level
(HP 53702A pod only): 20 dBm

A full description of the A and B input characteristics can be
found in appendix E, “Specifications.”
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External Arm

Channel C
(Option 030)

CAUTION

Do not remove an input pod while the HP 5373A is

powered on. Always set to Standby before

removing or inserting an input pod. Damage to the
- pod can result from not following this caution.

All settings related to the External Arm input are included on
the Function and Input menu screens. The External Arm input

 is used for arming and/or Pre-trigger only.

The External Arm input has a trigger light on the front panel.
The LED operates at two levels:

1. The LED is off when the input signal is above or below
the trigger level for the input channel.

2. The LED is flashing when the input signal is triggering
properly. That is, the input signal is crossing the upper
and lower hysteresis levels. The trigger level is at the
center of the hysteresis window.

Range: 0 to 100 MHz

Input Impedance: 1 M, shunted by <50 pF

Damage Level: 5 V rms (=15 V pk-pk, dc zpeak ac)

A full description of the External Arm input characteristics can
be found in appendix E, “Specifications.”

The Channel C option extends the ability of the HP 5373A to

measure frequency to 2 GHz. This is accomplished with a

divide-by-4 prescaler which divides down the input frequency
to the range of the 5373A. One input pulse is sent on to the
measurement circuitry for every four pulses received at the
Channel] C input.
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REAR PANEL
FEATURES

Line Power Mﬂduié

HP-IB Connector

Frequency Standard

6-20

The Channel C can measure pulse bursts as well as CW
signals. The attenuation setting for Channel C on the Input
menu is useful when measuring pulsed RF signals with noise
in the region between the pulse bursts.

Range: 100 MHz to 2 GHz
Trigger Level: 0 V on a Positive Slope
Input Impedance: AC coupled, 502, VSWR =2.5

Damage Level: AC > +20 dBm
DC 5V

A full description of the Channel C input characteristics can be
found in appendix E, “Specifications.”

The features on the rear panel are:

Power Module

HP-IB Cable Connector

Frequency Standard Input/Output
Gate Outputs

Arm Delay Outputs

Measurement Inhibit

Time Interval Detect

Option 020, FastPort

Line power for the HP 5373A is provided through a three-wire
power cable, which connects to a power module on the rear
panel of the instrument. The power module includes
provisions for selecting one of several line voltages. It also
includes a protection fuse for the HP 5373A.. Refer to appendix
B, “Unpacking and Installing,” for more information.

The HP-IB connector can be used for connecting the HP 5373A
to a controller, or optionally, a listen-only printer or plotter.
Refer to appendix B, “Unpacking and Installing,” for more
information on the HP-IB connector.

The HP 5373A can operate with an internal or external
frequency standard. The internal time base is a 10 MHz
high-performance, ovenized crystal oscillator,
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OUTFPUT

GATE OUTPUTS

Time Interval
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This is a BNC connector that provides for the connection of a
house standard frequency source to the HP 5373A. This input
frequency is used in place of the internal 10 MHz ovenized
time base. The acceptable input frequencies are: 1 MHz,

2 MHz, 5 MHz, and 10 MHz. Refer to appendix E for the
acceptable signal levels.

Whenever a frequency standard change is made, that is,
connecting an external frequency standard to take the place of
the internal time base or switching back to the internal time
base by removing the external signal, the HP 5373A stops
making measurements. Measurements will only resume after
the user acknowledges the time base change by pressing the
Restart key. A status message will appear at the top of the
display with this message, “ Alternate Time Base selected.
Press Restart.”

This BNC connector provides a buffered 10 MHz output
whether the HP 5373A is using an internal or external
frequency source. This signal allows synchronizing another
instrument to the time base used by the HP 5373A. When a
signal is connected to the External Input, the 10 MHz output is
derived from the external signal.

Two BNC connectors provide signals that indicate when
measurement samples occur. These falling-edge signals are
designated as Gate 1 and Gate 2 outputs. The outputs can be
used to trigger other instruments. These outputs are active
during Inhibited measurements. Listed below are the available
Gate 1 and Gate 2 signals for the listed measurement/arming
modes.

NOTE

Gate Qutput signals will not equal the resolution of the
measurement results. Refer to appendix E,
“Specifications,” for the performance characteristics of
these output signals.

Refer to chapter 1, “Time Interval Measurements”, for a
detailed timing diagram for each of the arming modes
available for Time Interval measurements.
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Continuous
Time Interval

+T'ime Interval
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For the following arming modes, the falling edges at Gate 1
and Gate 2 correspond to the point at which time interval
samples are acquired. An edge at the start of a time interval
occurs at Gate 1. An edge at the end of a time interval occurs at
Gate 2.

Automatic

Edge Holdoff
Time Holdoff
Event Holdoff
Interval Sampling
Repetitive Edge
Random Sampling
Edge/Interval
Edge/Random

Refer to chapter 1, “Time Interval Measurements,” for a
detailed timing diagram for each of the arming modes
available for Continuous Time Interval measurements.

For the following arming modes, the falling edges at Gate 2
correspond to when the Continuous Time Interval samples are
acquired. Each time a measurement sample is taken, Gate 2
will output a falling edge.

Automatic

Edge Holdoff
Time Holdoff
Event Holdoff
Interval Sampling
Repetitive Edge
Edge/Interval

Refer to chapter 1, “Time Interval Measurements,” for a
detailed timing diagram for each of the +Iime Interval arming
modes.

For the following arming modes, the falling edges at Gate 1
and Gate 2 correspond to when the #Time Interval samples are
acquired. An edge at the start of a time interval occurs at Gate
1. An edge at the end of a time interval occurs at Gate 2.

w Automatic
m Edge Holdoff
m Interval Sampling
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PRF, Frequency, PRI,
Period

Parity Sampling
Repetitive Edge
Repetitive Edge/Parity
Random Sampling
Edge/Interval
Edge/Event
Edge/Parity
Time/Time
Event/Event
Edge/Random

The gate outputs are the same for PRF, Frequency, PRI, and
Period measurements. Refer to chapter 2, “PRF, Frequency,
PRI, and Period Measurements,” for a detailed timing diagram
for each of the PRF, Frequency, PRI, and Period arming
modes.

For the following arming modes, Gate 1 (Channel A) and Gate
2 (Channel B) are active for two-channel measurements; only
Gate 2 is active for one-channel measurements. In either case,
falling edges at the gate output correspond to when samples
are acquired.

= Automatic

& Interval Sampling
® Edge Sampling

s Edge/Interval

For the following arming modes, only Gate 2 is active. Falling
edges at Gate 2 correspond to when measurement samples are
acquired.

Edge Holdoff
Time Holdoff
Event Holdoff
Cycle Sampling
Edge/Cycle
Edge/Edge
Time/Interval
Event/Interval

For the following arming modes, Gate 1 and 2 are active.
Falling edges at Gate 1 and 2 correspond to when
measurement samples are acquired. An edge at the start of a
measurement occurs on Gate 1. An edge at the end of a
measurement occurs on Gate 2.
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Time Sampling
Edge/Time
Edge/Event
Time/Time
Event/Event

Totalize  Refer to chapter 3, “Special-Purpose Measurements,” for a
detailed timing diagram for each of the Totalize arming modes.

For the following arming modes, Gate 2 is active. The falling
edges at the Gate 2 output correspond to when the
measurement samples are acquired.

Interval Sampling
Edge Sampling
Edge/Interval
Edge/Edge
Time/Interval:

For the following arming mode, Gate 1 and 2 are active. The
falling edges at Gate 1 and 2 correspond to when
measurement samples are acquired. An edge at the start of a
measurement occurs at Gate 1. An edge at theend of a
measurement occurs at Gate 2.

 Externally Gated
& Manual

Rise/Fall Time, Pulse  Refer to chapter 3, “Special-Purpose Measurements,” for a
Width, Pulse Offtime, detailed timing diagram for each of the arming modes.

Duty Cycle, Phase
For the following arming mode, the falling edges at Gate 1 and
Gate 2 correspond to the time interval of the measurement
being acquired. An edge at the start of the interval occurs at
Gate 1. An edge at the end of the interval occurs at Gate 2.

& Automatic
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ARM DELAY
OUTPUTS

Automatic

Edge Holdoff

Time Interval

Two BNC connectors provide signals that indicate when
arming conditions have been satisfied. For example, a time
holdoff arming condition is satisfied when the specified time
has elapsed. A falling edge occurs at one of these outputs at
the completion of an arming condition. The outputs can be
used to trigger other instruments. These outputs are active
during Inhibited measurements. Refer to appendix E,
“Specifications,” for the performance characteristics of these
output signals.

Listed below are the available Arm Delay 1 and Arm Delay 2
signals for the arming modes. This description assumes you
are familiar with the first five chapters of this manual. It is
there that the principles of arming and its application to the
different measurement functions are explained.

There is a falling edge at Arm 1 when the block holdoff
condition is satisfied. For Automatic arming, this is generated
by the HP 5373A.

There is a falling edge at Arm 2 every time the sample arm
condition is satisfied before each sample is acquired.

There is a falling edge at Arm T when the block holdoff
condition is satisfied.

Refer to chapter 1, “Time Interval Measurements,” for a
detailed timing diagram for each of the Time Interval arming
modes.

For the following arming mode, there will be a falling edge at
Arm Delay 2 at the completion of the specified block holdoff
time.

w Time Holdoff

For the following arming mode, there will be a falling edge at
Arm Delay 2 at the completion of the specified number of
block holdoff events.

p Event Holdoff
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Continuous Time
Interval

+I'ime Interval

PRF, Frequency, PRI,
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Period

Refer to chapter 1, “Time Interval Measurements,” for a
detailed timing diagram for each of the Continuous Time
Interval arming modes.

For the following arming mode, there will be a falling edge at
Arm Delay 2 at the completion of the specified block holdoff
time.

s Time Holdoff

For the following arming mode, there will be a falling edge at
Arm Delay 2 at the completion of the specified number of
block holdoff events.

m Event Holdoff

Refer to chapter 1, “Time Interval Measurements,” for a
detailed timing diagram for each of the #T'ime Interval arming
modes.

For the following arming mode, there will be a falling edge at
Arm Delay 1 at the completion of the specified number of stop
arm events.

= EHdge/Event

For the following arming mode, there will be a falling edge at
Arm Delay 1 at the completion of the start arm time; there will
be a falling edge at Arm Delay 2 at the completion of the stop
arm time,

® lime/Time

For the following arming mode, there will be a falling edge at
Arm Delay 1 at the completion of the start arm events; there
will be a falling edge at Arm Delay 2 at the completion of the
stop arm events.

a Event/Event
Refer to chapter 3, “PRF, Frequency, PRI, and Period

Measurements,” for a detailed timing diagram for each of the
PRF, Frequency, PRI, and Period arming modes.
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For the following arming modes, there will be a falling edge at
Arm Delay 1 at the completion of the specified stop arm time.

m Time Sampling
s Edge/Time

For the following arming mode, there will be a falling edge at
Arm Delay 1 at the completion of the specified number of stop
arm events,

a Edge/Event (PRF or Frequency only)

For the following arming mode, there will be a falling edge at
Arm Delay 2 at the completion of the specified block holdoff
fime.

m Time/Interval

For the following arming mode, there will be a falling edge at
Arm Delay 1 at the completion of the start arm time; there will
be a falling edge at Arm Delay 2 at the completion of the stop
arm time.

m Time/Time

For the following arming mode, there will be a falling edge at
Arm Delay 2 at the completion of the specified number of
block holdoff events.

m Event/Interval

For the following arming mode, there will be a falling edge at
Arm Delay 1 at the completion of the start arm events; there
will be a falling edge at Arm Delay 2 at the completion of the
stop arm events.

m Event/Event
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INHIBIT INPUT  This high-impedance input can be used to control when the
HP 5373A acquires measurements. By enabling Inhibit on the
Pre-trigger menu, it is possible to prevent the HP 5373A from
storing measurement data. |

TECHNICAL COMMENT
One possible application of Inhibit is in measuring data from a
disk drive sector. The Inhibit input can be used to prevent
measuring the header information in the sector. Another
application is to use the Inhibit input to avoid making
measurements between bursts of pulsed frequency signals.

The Inhibit feature is enabled, and the parameters of the
inhibit signal are set, on the Pre-trigger menu. The conditions
for the controlling signal can be set to above or below, 0.0V
(GND), 1.4 V (TTL), or -1.3 V (ECL). More information on the
Inhibit feature can be found in chapter 10, “Pre-trigger Menu.”

NOTE

There is up to a 50 ns delay between the point when
Inhibit is enabled at the rear-panel input and when the
storage of measurement data is suppressed.

TIME INTERVAL  This output provides a TTL low when a measured time
DETECT interval falls above or below a specified time interval value;
inside or outside of a range of specified time interval values.
The detect feature is enabled, and the conditions are set, on the
Pre-trigger menu. A TTL high is output otherwise.

The TI Detect feature is only available when making time
interval measurements:

Time Interval — a TTL low is output for every time
interval that satisfies the TI Detect conditions.

m =Iime Interval — a TTL low is output for every time
interval that satisfies the TI Detect conditions.

e Continuous Time Interval — the output will stay low for
the entire period of time the measurements are outside the
specified range, if the rate of time intervals is above 10
MHez. For this reason, do not use the output to count the
number of time intervals that satisfy the TI Detect
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conditions when making Continuous Time Interval
measurements at these rates. At lower rates, a TTL low is
output for every time interval satisfying the TI Detect
conditions.

m Histogram Measurements — The TI Detect range values
are determined by the Histogram boundaries.

NOTE

The TI Detect output signal will go low no more than
600 ns after a time interval occurs that satisfies the Tl
Detect conditions. The signal will go high when a
measured time interval does not satisfy the Tl Detect
conditions or the measurement sequence is completed.

FastPort (Option 020)  This option consists of three rear-panel 40-pin connectors that
provide access to raw, unprocessed time and event data. The
data is output at high speed to an external memory system. All
measurement result calculations and analysis are done in a
host computer. There is a separate document that describes the
FastPort feature.
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HP 5373A
Front Panel Features

{OPTIONAL})

Figure 6-1. Front Panel Features
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HP 5373A
Rear Panel Features

Figure 6-2. Rear Panel Features
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While the Function menu is displayed, the following

parameters can be set:

Measurement function (Time Interval, PRF/Frequency, etc.)

Measurement channel(s)

Number of blocks

Number of measurements per block
Pre-trigger

Arming mode
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MEASUREMENT The measurement field allows selection of the measurement
FIELD function.

The measurement functons for the HP 5373A are:

PRF/Frequency
PRI/Period

Pulse Width

Pulse Offtime

Duty Cycle

Envelope Power

Rise Time

Fall Time

Time Interval
Continuous Time Interval
+Time Interval

Phase

Phase Deviation
Frequency Deviation
Time Deviation
Histogram Time Interval
Histogram Continuous Time Interval
Histogram +Time Interval
Totalize

Amplitude Modulation

NOTE

Since the measurement configuration and features
available with the Histogram measurements are
somewhat unique, these measurement functions are
described in chapter 4, “Histogram Measurements.”
There will be only minor references to Histogram
measurements in this chapter. The three Histogram
measurements use special hardware in the HP 5373A
that allows measurements to be histogrammed very
quickly. ‘

Softkey Options:

PRF/Frequency | PRI/Period | Pulse Width | Pulse Offtime |
Duty Cycle

Envelope Power | Rise Time | Fall Time | Time Interval |
Continuous Time Intv]
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CHANNEL FIELD

#Time Interval | Phase | Phase Deviation | Frequency
Deviation | Time Deviation

Histogram Time Interval | Histogram Continuous TT |
Histogram #Iime Interval | Totalize | Amplitude Modulation

HP-IB Parameters:

PRF or FREQ | PRI or PER | PWID | OFFT | DUTY
POW | RTIM | FTIM | TINT | CTIN

PMT | PHAS | PDEV | FDEV | TDEV

HTIM!HCTH—IPMTITOT[AMPM
Commenits:

Not all measurement channel and arming mode combinations
are available for all measurements. Consult chapter 1, 2, or 3
for a listing of the channel/arming combinations available for
the measurement you want to make.

There is interaction between the different fields on this menu.
The measurement selection determines the available channel
options. The measurement and channel selection determines
the available arming modes.

The Channel field allows selection of the input channel, or
channels, upon which to make the measurement.

Softkey Options for Channels A and B:

ABA&BA/BB/AA+B A-BB-A, A~»B,B>A,
ArelB, Brel A

HP-1B Parameters for Channels A and B:

A, B, (A"B), (A/B), (B/A), (A+B), (A-B), (B-A), (A>B), (B>A),
(A<B), (B<A)

Softkey Options for Channel C (Option 030):

CA&CB&CC/AC/BA/CB/CA+CB+CC-
A, C-BA-CB-C
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BLOCK FIELD AND

7-4

MEAS FIELD

HP-IB Parameters for Channel C (Option 030):

C, (A*C), (B*C), (C/A), (C/B), (A/C), (B/C), (A+C), (B+C),
(C-A), (C-B), (A-C), (B-C)

Commentis:

The channel options available are dependent on the selected
measurement function and arming mode. Not all channel
options are available for all measurements. Only the available
channel options for the selected measurement and arming
mode will appear in the softkey area.

The Channel C input can only be used for Frequency and
Period measurements.

These two fields are used to specify the total number of
measurements to collect in a measurement sequence.

In the block field, specify the number of blocks you want

to acquire. In the meas field, specify the number of
measurements per block. The total number of measurements =
(the number of blocks) x {the number of measurements per
block). :

Options:

Use the DATA ENTRY keypad to enter the number of blocks
and the number of measurements in each block. Conclude the
entry by pressing the Enter key. Current values can be
modified using the ENTRY /MARKER knob. If you are in the
single acquisition mode (the SINGLE LED is on), the Enter key
or the Restart key must be pressed to initiate a new
measurement sequence after using the knob to change a value.
In the repetitive acquisition mode, setting a new value with
the knob causes an update of the parameter value the next
time a measurement acquisition restarts.

Block range = 1 to 99,999,999
Meas range = 1 fo 8,191 (maximum)

The total number of measurements can equal 99,999,999>x8191.
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NOTE

These limits do not apply to the three Histogram
measurements. Histogram Time Interval, Histogram
Continuous Time Interval, and Histogram =Time Interval
functions allow a total number of measurements up to
2,000,000,000,000,000 (2E15). Refer to chapter 4,
“Histogram Measurements” for details.

TECHNICAL COMMENT

With the exception of Histogram measurements (see chapter 4),
there are 8,192 memory locations that can be used to store data
collected in a single block, or multiple blocks. The number of
measurements that fit in these 8K locations varies with
measurement function, channel choices, and arming mode. For
every configuration, the meas field value will automatically
default to the maximum number of measurements that will fit in
the 8K memory locations when you attempt to enter a value that
exceeds the maximum. Use appendix A as a guide to selecting the
maximum number of measurements that will fit in memory for
some common measurement functions. The guide provides
information for single or multiple block configurations. When all
measurements fit in memory, you have access to all the results for
numeric or graphic review. The rest of this chapter explains the
measurement setup options for size of measurement and what
results and analysis features are available.

Two examples of how the choice of function and arming sets the
maximum number of measurements in a block —

The maximum number of measurements in one block of a
Frequency, single channel, Automatic arming measurement =
8,191. (After the first measurement, each measurement requires
only one sample.)

The maximum number of measurements in one block of a Time
Interval, A channel, Automatic arming measurement = 4,096.
(Each measurement requires a start sample and a stop sample.)
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MEASUREMENTS
AND PRE-TRIGGER

7-6

HP.IB Commands:

For the block field — BLOC <n>, where <n> = 1 to 99,999,999
For the meas field — MSIZ <n> or SSIZ <n> where <n> =1 {0
8,191 Max. (Value will default to the maximum for the selected
function, channel, and arming mode when a value above the
maximum is entered.)

The HP 5373A provides two methods for specifying how to
complete your measurement sequence:

m Measurements with Pre-trigger Off — Data collection
begins when the initial arming conditions are satisfied, and
terminates when the specified number of measurements
have been collected.

®m Measurements with Pre-trigger On — Data collection
begins when the initial arming conditions are satisfied. A
stream of data is collected continually into a “circular”
buffer, that is, data is stored in measurement memory with
the newest data overwriting the oldest data. When the
pre-trigger event occurs, the measurement sequence
completes according to the pre-trigger control settings on
the Pre-trigger menu. The amount of pre-trigger data can
be specified by a number of measurements or a percentage
of measurements within a block. For example, a pre-trigger
amount of 20% would specify that 80% of the
measurements in the block will be acquired after the
pre-trigger event. The pre-trigger event can be a signal
applied to the External Arm input or a measured time
interval using the TI Detect feature (also set on the
Pre-trigger menu).

When data collection is completed, one block of data is
processed into measurement results. The block of data is the
one most recently acquired. If the pre-trigger event occurs
before one complete block of data is collected, the instrument
processes and displays less than a full block of results. For
details about the Pre-trigger and TI Detect features beyond
what is described in this chapter, review chapter 10,
“Pre-trigger Menu.”
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Measurements with
Pre-trigger Off

NOTE

The above discussion of measurements using
Pre-trigger does not apply to Histogram measurements.
For Histogram measurements using Pre-trigger, the
pre-trigger amount is restricted to 100%. See chapter 4,
“Histogram Measurements,” for more information.

Measurement sequences with pre-trigger off will acquire the
total number of measurements you have specified in the block
and meas fields.

There are four configurations for measurements not using
pre-trigger. Each is explained and includes what you can
expect for results and analysis capabilities.

TECHNICAL COMMENT

As you will see in this section, not all of the measurement results
may be saved in measurement memory, depending on the type of
measurement you want to make and the number of measurements
you specify. Even though individual measurement results may not
be available, all results will be included in the Histogram graph.
The Statistics feature when enabled will provide statistical values
that include all the results, whether or not they fit into
measurement memory. Additionally, for the measurement
configurations that offer block averaging, all results will be
included in the final averaged results.
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1BLOCK OF N
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When the number of blocks is set to one, every measurement
result will be stored in measurement memory and available
for review. For the menu shown in Figure 7-2, the following
results features are available:

m On the Numeric Screens — 8,191 measurement results can
be displayed and included in statistics and limit testing.

m On the Graphic Screens — All graphic features supported
for the measurement function selected (PRF/Frequency
here) include the 8,191 measurement results.
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w Measurement Abort — If the measurement sequence is
aborted, data acquisition is immediately halted and the
data that was collected before the abort is displayed. For
information on the instrument conditions that allow the
Abort feature to interrupt measurement sequences, refer to
chapter 6, “Front Panel/Rear Panel.”

m Appendix A — Use appendix A as a guide for determining
the maximum number of measurements per block for your
single-block acquisition.
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MBLOCKS OFN
MEASUREMENTS / ALL
RESULTS

Figure 7-3.
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When the number of blocks is set greater than one, it is
possible that not all measurements will fit into measurement
memory. Figure 7-3 shows an example where a multiple block
measurement does fit in memory. The following results
features are available for the menu shown in Figure 7-3:
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On the Numeric Screens — 8,000 measurement results can
be displayed and included in statistics and limit testing,

On the Graphic Screens — All graphic features supported
for the measurement function selected (PREF/Frequency
here) include the 8,000 measurement results.

Measurement Abort — If the measurement sequence is
aborted, data acquisition is immediately halted and the
data that was collected before the abort is displayed. For
information on the instrument conditions that allow the
Abort feature to interrupt measurement sequences, refer to
chapter 6, “Front Panel/Rear Panel.”
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m Appendix A — Use appendix A as a guide for determining
the maximum number of measurements that will fit into
memory for your multiple-block acquisition.

TECHNICAL COMMENT
Generally, the HP 5373A will clear the measurement memory
before acquiring a new block of measurements. Consequently, only
the last block of data can be reviewed and analyzed. However, if the
total number of measurements from a multiple-block acquisition
can fit in memory, the HP 5373A will automatically segment its
measurement memory to store all the measurements. All
measurements are available for review and analysis. When
memory segmentation is used, the time between blocks of
measurements is minimized (<2 us).

Note that over HP-IB, using the WIS command (Wait To Send),
it is possible to retrieve each block of data before the measurement
sequence continues. Refer to the Programming Manual for details.
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M BLOCKS OF N
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Figure 7-4.
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With the number of blocks set greater than one, and the
number of measurements per block set so the total number of
measurements exceeds the size of measurement memory, the
following line of text will appear on the Function menu,
“Results will be most recently acquired block.” Figure 7-4
shows an example of this situation. The following results are
available for the menu shown in Figure 7-4:
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On the Numeric Screens — 1,000 measurement results (the
last block acquired) can be displayed. If the Statistics
feature was enabled on the Math menu prior to the
measurement sequence, all 20,000 measurements would be
included in the statistics. If Statistics is enabled after a
measurement sequence has completed, a new
measurement will be initiated.

On the Graphic Screens — The Histogram graph includes
the entire measurement acquisition, 20,000 measurements.
The Time Variation graph, and the Event Timing graph (if
available), will display only the last block of data (1,000
measurements here).
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[y

Measurement Abort — If the measurement sequence is
aborted, data acquisition is immediately halted and data
that was collected before the abort is displayed according
to these rules:

If the acquisition was interrupted between blocks:

t1 Numeric results show only the last acquired block of
data.

o Histogram graph shows all measurements collected
up to the abort.

o Time Variation and Event Timing graphs show only
the last acquired block of data.

If the acquisition was interrupted during a block:

0 Numeric results show only the portion of the last
block up to the abort.

o Histogram graph shows all measurements collected
up to the abort.

o Time Variation and Event Timing graphs show only
the portion of the last block up to the abort.

Appendix A — Use appendix A as a guide for determining
the maximum number of measurements that will fit into
memory for your multiple-block acquisition.
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m Averaged results are provided from multiple blocks when
you are making a PRF/Frequency or PRI/Period
measurement with one of the following arming modes:

Edge Holdoff
Time Holdoff
Event Holdoff
Edge / Interval
Edge / Cycle
Time / Interval
Event / Interval

OR you are making a Continucus Time Interval measurement
with one of the following arming modes:

Edge Holdoff
Time Holdoff
Event Holdoff
Edge / Interval
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OR you are making a Phase Deviation, Time Deviation, or
Frequency Deviation measurement with one of the following
arming modes:

m Edge Holdoff
m Edge/Interval (see chapter 3)

For the menu shown in Figure 7-5, the following results
features are available:

» “Averaged Results from all blocks” indicates that the
measurement function and arming mode combination will
provide averaging. The way this works is that the first
measurement of each of the blocks is averaged, the second
measurement of each of the blocks is averaged, and so on
to 1,000 for the measurement shown.

#  On the Numeric Screens — 1,000 results can be displayed.
Each one is the average of 20 measurements. If the Statistics
feature was enabled on the Math menu prior to the
measurement sequence, all 20,000 measurements would be
included in the statistics. If Statistics is enabled after a
measurement sequence has completed, a new
measurement will be initiated. The limit testing feature
operates similarly to Statistics in this configuration. The
statistics are calculated on the individual results, while
limit testing is on the averaged values.

. ®  On the Graphic Screens — The Histogram graph includes
the entire measurement acquisition, 20,000 measurements.
The Time Variation graph will display one block of
averaged results. The Event Timing graph (if available for
the measurement function) will show one block of 1,000
averaged results.

s Measurement Abort — If the measurement sequence is
aborted, data acquisition is halted at the end of the block
being acquired at the time the abort is executed. The data
that was collected before the abort is displayed. For
information on the instrument conditions that allow the
Abort feature to interrupt measurement sequences, refer to
chapter 6, “Front Panel/Rear Panel.”
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Measurements Measurement sequences with Pre-trigger on can be executed
With Pre-trigger On on single or multiple blocks of measurements. Measurement
data will be collected as determined by the pre-trigger control
settings on the Pre-trigger menu. The HP 5373A can monitor
measurement data and then capture data that occurs prior to,
and following, the pre-trigger event.

TECHNICAL COMMENT
It is possible that less than the number of measurements you
specify in the meas field will be collected when the pre-trigger

event causes the measurement sequence to end before all
measurements have been collected. This happens when the
pre-trigger event occurs before the specified amount of pre-trigger
data has been collected. For example, if the pre-trigger amount is set
to 60% and the pre-trigger event occurs at the start of a
measurement sequence, only the post-trigger amount of the
measurement total (40% ) will be acquired before the measurement
sequence ends. So, with the pre-trigger amount set to 60% and a
measurement size of 1,000, the HP 5373A acquires the 400
measurements that occur after the pre-trigger event.

SINGLE BLOCK OF N
MEASUREMENTS /
PRE-TRIGGER

Figure 7-6. T
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m Pre-trigger is only available for continuous arming modes
(Block Holdoff / Sample Arm). Refer to chapter 5,
“Arming,” for more information on continuous arming
modes.

m The block holdoff condition is satisfied only once and then
samples are collected and may overwrite the block start
data. This occurs when the amount of data monitored {and
collected) exceeds the size of measurement memory.
Consequently, the results display may show the block start
followed by measurements, or may show only
measurements. If the pre-trigger event terminates
acquisition before the pre-trigger amount (specified as a
number of samples or a percentage of the total acquisition)
is collected, then less than the specified pre-trigger amount
is collected and displayed.

» The number of measurements that will be collected prior to
the pre-trigger event is set by the user on the Pre-trigger
menu (see chapter 10, “Pre-trigger Menu”). The number
may not exceed the number of measurements in the block,
and will be reduced automatically if it is too large.

For the menu shown in Figure 7-6, the following results
features are available:

m On the Numeric screens — Up to 8,190 measurements
(one block of data) that were collected around the
pre-trigger event can be displayed. Statistics and limit
testing are available.

a On the Graphic Screens — The graphs will include the one
block of data that was collected around the pre-trigger
event. That is, the data that was monitored prior to, and
collected after, the pre-trigger event.

m Measurement Abort — If the measurement sequence is
aborted, data acquisition is immediately halted and the
data that was collected before the abort is displayed. For
information on the instrument conditions that allow the
Abort feature to interrupt measurement sequences, refer to
chapter 6, “Front Panel/ Rear Panel.”
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Pre-trigger is only available for continuous arming modes
(Block Holdoff / Sample Arm). Refer to chapter 5,
“Arming,” for more information on continuous arming
modes.

The block holdoff condition must be repeated after the
collection of each block of measurements. As samples are
collected, a new block starts and new data progressively
overwrite old block starts and data. Consequently, the
results display may show a block start followed by
measurements, or it may show measurements from one
block followed by a block start and measurements from the
next block. If the pre-trigger condition terminates
acquisition before the pre-trigger amount (specified as a
number of samples or a percentage of the total acquisition)
is collected, then less than the specified pre-trigger amount
is collected and displayed.

The number of measurements that can be collected prior to
the pre-trigger event is set by the user on the Pre-trigger
menu (see chapter 10, “Pre-trigger Menu”). The number
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- ARMING
MODE FIELD

may not exceed the number of measurements in the block,
and will be reduced automatically if it is too large.

For the menu shown in Figure 7-7, the following results
features are available:

® On the Numeric screens — Up to 8,190 measurements
(one block of data) that were collected around the
pre-trigger event can be displayed. Statistics and limit
testing are available.

m On the Graphic Screens — The graphs will include the one
block of data that was collected around the pre-trigger
event. That is, the data that was monitored prior to, and
collected after, the pre-trigger event.

a Measurement Abort — If the measurement sequence is
aborted, data acquisition is immediately halted and the
data that was collected before the abort is displayed. For
information on the instrument conditions that allow the
Abort feature to interrupt measurement sequences, refer to
chapter 6, “Front Panel/ Rear Panel.”

The method used for arming the measurement, sampling data,
and ending the measurement is set in the arming mode field
and the data area below this field. The arming modes are listed
below with the HP-IB command for each. For detailed
information on each arming condition, refer to chapter 5,

" Arming‘ll

Softkey Options:

Automatic

Holdoff modes—

Edge Holdoff | Time Holdoff | Event Holdoff
Sampling Modes—

Interval Sampling | Time Samp}in% | Cycle Sampling

Edge Sampling | Parity Sampling | Repetitive Edge
Repetitive Edge-Parity | Random Sampling
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Holdoff/5ampling modes—

Edge/Interval | Edge/Time | Edge/Edge | Externally Gated
Edge/Cycle | Edge/Event | Edge/Parity | Edge/Random
Time/Interval | Time/Time | Event/Interval
Event/Event | Manual

HP-IB Parameters:

AUT

Holdoff modes—

EDH | THOL | EVH
Sampling Modes—

ISAM | TSAM | CSAM
ESAM | PSAM | REDG
RPAR | RSAM
Holdoff/Sampling modes—
EDIN | EDT | EDED | EGAT

EDCY | EDEV | EDP | ERAM | TINT
TTIM | EVIN | EVEV | MAN
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CHAPTER
OVERVIEW

Figure 8-1.
Input Menu Screen

While the INPUT screen is selected, the following parameters
can be set:

Separate or Common mode for Channel A and B

Trigger event slope, mode, and level for Channel A and B

Trigger level for External Arm signal

Bias level and attenuation for Channel A and B

Attenuation for the optional C Channel

Hysteresis for Channel A and B

Waiting foer imput signal...
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INPUT CHANNELS  The standard input channels are Channel A and Channel B.
FIELD The Input Channels field can be set to Separate or Common.
Separate: The Channel A and B input signals are connected to
their respective input circuitry as shown in in Figure 8-2 .
HP 537024 T oA
INPUT A —] ENVELOPE Pogsmmm A TROBER YOLTAGE % C&JN;N:JAR[}WARE
NPUT B
AT B Eiit}??f@; B TRIBGER VOLTAGE @h_—_v COUNT HARDWARE

MSME_X3M

Figure 8-2. Separate Mode Input Configuration

Common: The Channel A input signal is also routed to the
Channel B input circuitry, bypassing the Channel B input pod
and attenuator. Any signal connected to Channel B will be
terminated and attenuated as specified on the Input menu for
Channel B. Figure 8-3 shows the Common Mode configuration.

HP 537024 NEUT A
INPUT A —— ENVELOFE DETECTOR INPUT -
POD A TRIGGER VOLTAGE AMP COUNT HARDWARE
HP 5400X INPUT S NPT B
WPUT POD B TRIGGER VOLTAGE AMP COUNT MARDWARE

MCME_ X 3M

INPUT B —

Figure 8-3. Common Mode Input Configuration
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TRIGGER EVENT
FIELDS

Input Menu

NOTE

When the Input Channels field is set to Common, the
limits for the Channel B Trigger Event parameters
(slope, mode, and level settings) are determined by the
input pod installed at Channel A and the attenuation
sefting for Channel A. Set these Channel B parameters
as required for the signal connected at Channel A.

Softkey Options:
Separate, Common

HP-IB Command:
MOD {SEP | COM}

Comments:

The Separate/Common circuitry is buffered so that neither
input impedance nor input sensitivity is affected by the Input
Channels setting.

The Common input mode is automatically invoked for Rise
Time, Fall Time, Pulse Width, Pulse Offtime, and Duty Cycle
measurements.

The trigger event is defined in three menu fields:

» Slope field
= Mode field
E Level field

The trigger event is the Channel A or Channel B event upon
which measurements start, sample, and stop. It is defined for
the A and B channels by setting a trigger slope, a trigger mode,
and a trigger level for each channel.
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Trigger Slope

Trigger Mode

MANUAL TRIGGER

The slope setting determines whether the trigger point willbe
on a rising or falling input voltage. Triggering occurs when the |
input signal reaches the selected voltage on the selected slope.
The “Positive” setting specifies that the trigger point will be on
a rising voltage. Likewise, the “Negative” setting specifies that
the trigger point will be on a falling voltage.
Softkey Options:

Pos, Neg
HP-IB Command:

SLOP {POS | NEG}
Trigger mode is the method the HP 5373A uses to set the
trigger level. There are three options:
w Manual Trigger
w Single Auto Trigger
m Repetitive Auto Trigger
NOTE

The operating range of the auto frigger modes (Single
Auto and Repetitive Auto) is 1 kHz to 200 MHz.

When the Manual trigger mode is selected, the trigger level
voltage is specified by entering a numeric value in the “Level”
field. The default value is 0 V dc. Values can be entered using
the softkeys, the DATA ENTRY keypad, or the
ENTRY/MARKER knob.

1:1 Attenuation Range = -2.0 V dc to +2.0 V dc in 2 mV steps

2.5:1 Attenuation Range = -5.0 V dc to +5.0 V dc in 5 mV steps



SINGLE AUTO TRIGGER

Input Menu

When you select Single Auto Trigger to set the trigger level,
the input signal will have its peak amplitudes measured, and
the trigger level will be set to a percentage of the peak-to-peak
voltage value according to the following formula:

Trigger point = minimum peak + (maximum peak ~ minimum peak) X percentage

The percentage is specified in the “Level” field. The Single
Auto Trigger function sets the trigger level:

m whenever the Single Auto Trigger function is selected

m any time a measurement sequence restarts as a result of
changing any parameter on the Function or Input menus

m whenever the Restart key is pressed

m prior to the start of every measurement sequence, when the
Single/Repetitive acquisition mode is set to Single

m only prior to the first time a measurement sequence
executes, when the Single/Repetitive acquisition mode is
set to Repetitive (see illustration below.)

5 BLOCKS OF 10 MEAS 5 BLOCKS OF 10 MEAS 5 BLOCKS COF 10 MEAS

10

W10 10110 WG| 10 10}10 011011016 {10

REPETITIVE AUTO TRIGGER

LTR!GGER LEVEL 3ET ME_MENIM

If you select Repetitive Auto Trigger to set the trigger level, the
input signal will have its peak amplitudes measured and the
trigger level will be set to a percentage of the peak-to-peak
voltage value just as for the Single Auto Trigger mode. The
Repetitive Auto Trigger function sets the trigger level:

= whenever the Repetitive Auto Trigger function is selected

w any time a measurement restarts as a result of changing
any parameter on the Function or Input menus

m  whenever the Restart key is pressed

® prior to the start of every measurement sequence, when the
Single/Repetitive acquisition mode is set to Single
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Trigger Level

® prior to the start of every measurement sequence, when the

Single /Repetitive acquisition mode is set to Repetitive (see | o

iltustration below).

5 BLOCKS OF 10 MEAS % BLOCKS OF 10 MEAS 5 BLOCKS OF 10 MEAS

10

1011011010 ® 1151101101100 ®110(1W0) 101010

LTR%GGER LEVEL SET LTHGSER LEVEL 3BT LTF&GGER LEVEL SET

MB _M3NIM

NOTE

The Repetitive Auto Trigger function slows down the
overall measurement rate because measurements
cannot occur prior to setting the trigger level.

Softkey Options:
Manual Trig | Single Auto Trig | Repetitive Auto Trig
HP-IB Command:

TRIG {MAN | SAUT | RAUT}

The trigger level is the voltage at which the input signal will
trigger the HP 5373A.

If either Single Auto or Repetitive Auto trigger modes are
selected, a percentage (0 to 100%) can be entered to specify
triggering at a particular point on the peak-to-peak slope of
the input signal. The Analyzer sets the trigger level and
displays the trigger voltage on the Input menu. The default
percentage is 50%.

Select the Manual trigger mode, and a specific voltage value
can be entered into the Level field using the softkeys, the
numeric keypad, or the ENTRY/MARKER knob. Use the
Enter key to complete the entry sequence from the keypad.



TRIGGER LEVEL
NUMERIC SUMMARY

EXTERNAL ARM
LEVEL FIELD

INPUT PODS

Input Menu

Softkey Options:
Manuak: 0 V | TTL Preset [ 1.4 V] | ECL Preset [-1.3 V]
Single Auto: 50% | 20% | 80%
Repetitive Auto: 50% | 20% | 80%
For Auto Trigger modes, Enter —
0to i()()% in 1% steps. Default is 50%,
For Manual Trigger mode, Enter —
-2.0 V dcto +2.0 V dc (in 2 mV steps) for 1:1 Attenuation
-5.0 V dc to +5.0 V dc (in 5 mV steps) for 2.5:1 Attenuation
Default is 0 V dc.
HP-IB Command:
RLEV <number> (specify an auto trigger level percentage)

LEV <number> (specify a manual trigger level voltage)

The External Arm trigger level can be set from -5.0 Vdc to +5.0
Vdc in 20 mV steps. The default value for the External Arm
trigger level is 0 V dc.

Range = dc coupled to 100 MHz
Softkey Options:

0V | TTL Preset [ 1.4 V] | ECL Preset [-1.3 V]
HP-IB Command:

LEV <number>

The HP 5373A uses removable input pods that can be chosen
according to the measurement application. This instrument
recognizes which model pod is installed and displays the
pod’s model number and impedance. The termination
impedance for the Channel A and B inputs is dictated by the
specific input pod used.
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Input Pod
Characteristics

BIAS LEVEL FIELD

CAUTION

Do not remove an input pod while the HP 5373A is
powered on. Always set Analyzer to Standby before
removing or inserting an input pod. Damage to the
pod can result from not following this caution.

The following descriptions summarize the characteristics and
operating environments for each of the available input pods.

m HP 53702A 502 Envelope Pod

This pod will terminate a 50Q coaxial cable. One of these pods
comes standard with the HP 5373 A. For the class of signals
that exist in a 5082 environment, this pod provides low
insertion loss and a good termination. This pod detects the
envelope of a pulsed signal.

m HP 54002A 50€2 BNC Input Pod

This pod will terminate a 50Q2 coaxial cable. One of these pods
comes standard with the HP 5373A. For the class of signals
that exist in a 502 environment, this pod provides low
insertion loss and a good termination.

wm HP 54001A 10-k€2/2pF, 1 GHz Miniature Active Probe/Pod

This probe pod is very useful for high-speed logic
measurements where wide bandwidth is essential and
capacitive loading dominates the probe’s effect on the signal.

m HP 54003A 1-MQ/8pF, 300 MHz, 10:1 Probe/Pod

This probe pod is used to measure circuits that are sensitive to
resistive loading (i.e., having resistances above a kilohm).
These circuits are usually slow and not so sensitive to
capacitive loading. The probe can be removed from the pod to
provide a 1-MQ, ~10 pF BNC input. This setup allows a
coaxial connection in applications where bandwidth and
capacitive load are not as critical as resistive loading.

For the HP 53702A pod, the bias is defaulted to ac.



ATTENUATION
FIELD

For the 50€2 standard input pod, either a 0 volt (GND) or a
-2 V (ECL) termination voltage may be specified. The BNC

input connector remains connected to ground. The 2V

termination preserves the characteristics of high-speed ECL
circuits. When any other type of pod is installed, the GND

Input Menu

termination is automatically selected, and the -2 V bias level is

not available.

Softkey Options (for 50Q standard input pod only):
GND[0V] | ECL[-2V]

HP-IB Command {for 50Q standard input pod only):
BIAS {GND | ECL}

CAUTION

Be careful when connecting signais to the
HP 5373A. Attenuation is a manual setting. Check
the amplitude of the signal before you apply it to the
instrument. Damage fo the instrument is possible if
you connect a signal that exceeds = 2.5 V with
attenuation set to 1:1, or +5.5V with attenuation set
to 2.5:1. The Preset function resets the attenuation

to the 1:1 setting.
NOTE

The HP 53702A Envelope Pod provides a 1:1
representation of the negative portion of the envelope
of the signal at its input. The attenuation information that
follows is not applicable to this pod. The attenuation or
gain of the pod cannot be changed by the HP 5373A

operator.
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The HP 54002A 50Q BNC Input Pod has two available
attenuation values:

1:1 (0 dB), which is no attenuation;

2.5:1 (8 dB), which allows a signal having an amplitude 2.5
times the normal operating range to be applied to the
selected input channel.

Increased attenuation allows the HP 5373A to measure a signal
that would otherwise exceed the signal operating range of the
instrument. It may also be used in some circumstances to
improve the noise immunity of the measurement.

TECHNICAL COMMENT

Low Frequency Measurements —

The HP 5373 A provides high bandwidth, high gain, and high
sensitivity at its inputs. Care should be exercised when
measuring noisy, low amplitude signals with slow slew rates.
Because of its high input sensitivity, noisy or low frequency
signals can cause the HP 5373A to count noisy events, result-
ing in a miscount and erroneous measurement results. Many
signal sources do not provide good frequency response at low
frequencies (in general, 10 MHz and below, aithough response
varies from source to source). If the HP 5373 A is miscounting
a low frequency signal, it could be the result of a noisy source.
Here are four ways to solve the problem:

1. Use a filter to filter out the noise on the input signal. tse a
spectrum analyzer to see where your noise is, then choose the

appropriate filter,

2. If the noise on the input signal is low enough, and the
amplitude is high enough, then using the 2.5:1 attenuation set-
ting may attenuate the noise enough to avoid miscounts,

3. Use a signal source that can provide a low frequency signal
with a high signal-to-noise ratio.

4. Select maximum hysteresis to provide additional noise im-
munity.




Input Menu

Channel C
(Option 030)
Attenuation Field

HYSTERESIS FIELD

Softkey Options (HP 54002A 502 BNC Input Pod only):
1:1 | 2.5:1

HP-IB Command (HP 54002A 50Q2 BNC Input Pod only):
ATT {X1 | X2}

When the Channel C input option is installed, a field for
setting attenuation appears on the Input menu. The field can
be set from 0% to 100%, in 5% steps. The attenuation range is
from 0 dB to 26 dB of attenuation.

The Channel C attenuator can be used when measumg noisy
signals.

Softkey Options:

0% | 25% | 50% | 75% | 100%
HP-IB Command:

CATT <number> (0 to 100)

Comments:
The Channel C input has the following characteristics:
Trigger Level is 0 V on a positive slope.

Input Impedance is 50Q, AC coupied;

The Hysteresis feature can be used to increase the noise
immunity of the Channel A and/or B inputs. If the HP 5373A
is miscounting an input signal, it could be the result of noise
on the signal. This feature allows you to select a level of
hysteresis that will make the input circuitry less susceptible to
counting on the noise of a signal.

Hysteresis can be set to minimum or maximum. Minimum
hysteresis is the default value and represents the maximum
sensitivity setting. Maximum hysteresis decreases the
sensitivity so that a signal of greater amphtude is required to
trigger the HP 5373A.

8-11
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Softkey Options:
Min | Max

HP-IB Command:
HYST {MIN | MAX}

Comments:

The Hysteresis feature may be used in combination with the
Attenuation feature to make measurements in low frequency
applications.

It is assumed that your signal satisfies the sensitivity
requirements of the HP 5373A. Refer to appendix E,
“Specifications,” for the sensitivity limits.
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CHAPTER  While the MATH screen is selected, the following features can

OVERVIEW

Figure 9-1.
Math Menu Screen

be set:

Source Channel

Statistics

Math processing

Limit testing

Reference setting

Carrier frequency for Phase Deviation, Time
Deviation, or Frequency Deviation measurements
Phase result format for Phase and Phase Deviation
measurements
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SOURCE CHANNEL

STATISTICS FIELD

9.2

The HP 5373A MATH menu presents choice and selection
information for only one channel at a time. The channel for
which information is presented is indicated and selected via
the Channel field at the upper-left-hand corner of the screen.

The channel specification is made independently of the
channel specification that is made in the Function menu.

The HP 5373A can compute statistics for all measurement
functions, except Histogram measurements (described in
chapter 4). The parameters computed include:

Minimum value of acquired measurements
Maximum value of acquired measurements
Mean estimate of acquired measurements
Variance of acquired measurements

Standard Deviation of acquired measurements
Allan Variance of acquired measurements
Root Allan Variance of acquired measurements
Root Mean Square of acquired measurements

These functions are enabled as a group when Statistics is set to
On. When using HP-IB remote control, any of the above values |
can be retrieved (individually or as a group). If Statistics is "
running in the Pulse AUTO mode and the measurement
function is Frequency or PRI, the statistics apply only to data
points measured during pulse on-times (i.e., those times when
the pulse is on).

Statistical Functions
MEAN —

2 X

i=]

Mean =

NOTE

For arithmetic mean, the first measurement of the group
is subtracted from each measurement for the
calculation and then added back at the end of the
calculation.




Math Menu

TECHNICAL COMMENT
In the Compute Carrier Pulse mode, the on-time and off-time data
points are determined as follows:

m for Frequency, all points whose frequency is less than 1/5 of
the maximum frequency are considered to be off-time data
points and are rejected,

w for Period, all points whose period is greater than 5 times the
minimum period are considered to be off-time data points
and are rejected.

In the Pulse AUTO mode, the on-time and off-time data points are
determined as follows:

m for Frequency, all points whose frequency is less than 1/5 of
the maximum frequency are considered to be off-time data
points and are rejected.

w for Period, all points whose average period is greater than 5
times the minimum average period are considered to be
off-time data points and are rejected.

A different method for calculating the mean is used in the
following situations:

w The measurement function is Frequency or Period

m A continuous arming mode is selected

m Not in Pulse AUTO Mode
Continuous arming is explained in chapter 5. An easy method for
identifying continuous arming is to look for the terms “Block Holdoff”

and “Sample Arm” on the Function menu below the Arming Mode
field. If these terms appear, the arming mode is continuous.

The number of measurements per block is 3 or more
Pre-trigger

1s off (see Function menu)

w Inhibit is off (see Pre-trigger menu)

When the above conditions are met, the Bicentroid Mean method is
used. This is an algorithm which calculates mean frequency by
estimating the Least Squares Fit of a line to the events vs. time data
(refer to chapter 2, “Frequency/Period Measurements,” for more about
time and events). The slope of this line is a constant frequency. This
mean estimate more accurately represents the characteristics of the
collected data as compared to the simple arithmetic mean.

9-3
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VARIANCE —
N 2
2%
N 5 i=1
3} -
. _i=1
Variance = N1
NOTE

For variance, the first measurement of the group is
subtracted from each measurement for the calculation
and is NOT added back at the end of the calculation.

STANDARD DEVIATION -

Standard Deviation =v¥Variance

ALLAN VARIANCE —

N 2
> Q(i ~Xj ml)
j=2

2(N 1)

Allan Variance =

ROOT ALLAN VARIANCE —

Root Allan Variance =vAllan Variance

NOTE

The Allan Variance and Root Allan Variance are not
caiculated if the Inhibit feature is available and enabled.




Math Menu

RMS —

i=1

NOTE

For RMS, the first measurement of the group is
subtracted from each measurement for the calculation
and then added back at the end of the calculation.

For the above calculations:
m X = an individual measurement
m N = the number of measurements
m All summations except Allan Variance arefori=1to N
m For Allan Variancei=2to N
Softkey Options:
On | Off
HP-IB Command:
STAT {ON | OFF}

MIN? | MAX? | MEAN? | VAR? | SDEV? | AVAR? | RAV?
RMS?

Comments:

If math processing is enabled, (i.e., offset, normalize, scale),
statistical calculations are performed on the measurement data
after the math processing has completed.

If results are averaged (as described in chapter 7), the statistics
are calculated using the measurement results before averaging.
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MATH FIELD  The HP 5373A normally displays the result of time interval,
frequency, and PRI measurements in units of seconds or
Hertz. In some situations, it may be desirable to have
calculations performed on the measured results before they
are displayed. This is where the math operators are useful.
They can subject the measured result to division, addition,
subtraction, and multiplication before display. Industrial
parameters such as flow, speed (RPM), pressure, and
temperature can be expressed directly.

Math processing can be used for all measurement functions,
except Histogram measurements. The math operators act on
the measured results after any Reference value is subtracted,
but before other post-processing operations such as statistics,
limit testing, and the graphic display of the data.

Math processing is enabled or disabled separately for
Channels A and B (and Channel C, Option 030). Specific math
operations are also set separately for the input channels. When
Math is on, the time and frequency units are blanked from the
displayed results.

There are three math operators:
a Offset

m Normalize

g Scale

These functions are applied as follows:*

. ﬁ(esuit -Reference
Displayed result = l_ Normalize

+ Offset| x Scale

* Except for Phase or Phase Deviation with Modulo 360 Phase Result {see chapter 3).

9-6
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Offset Field

Normalize Field

Scale Field

The Offset function is used to add (or subtract) a specified
constant to the measurement.

Default Value = 0
Range: ~1E+12 to +1E+12

Resolution = 1E-12

The Normalize function divides the measured value by a
specified constant.

Default Value = 1
Negative Range: ~1E+12 to ~1E-12

Positive Range: +1E-12 to +1E+12

" Resolution = 1E-12

- The Scale function multiplies a measurement by a specified

scaling factor,

Default Value = 1

Range: ~1E+12 to +1E+12

Resolution = 1 B-12

HP-IB Command:
NORM <number>

OFF <number>
SCAL <number>
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Limits Field

Comments:

The advantage of having both a normalizing factor and a scale "
factor as part of the math processing is that a multiplying
operation can come before or after the offset factor.

m Multiplication by 1.5 after the offset:

Value = RESUIF + Offset| x Scale
Normalize

Value = Fl-o -+ 5.0] ®x 15 =135

The result is multiplied by the scale factor after the offset is
added.

» Multiplication by 1.5 before the offset:

Value = Resulf + Offset| X Scale
Normalize
4.0
Value = RTIIITY + S.O] x 1 =11

The reciprocal of 1.5 %lused as the normalization constant
Py

will effectively multi
added.

the result by 1.5 before the offset is

The default values for offset, normalize, and scale (0, 1, 1
respectively) have no effect on the measurement value. Use
these default values to “turn off” the functions not needed
when using math processing,.

The Limits feature allows upper and lower limits to be set for
the processed results. That is, after any math and reference
processing, the measured result is compared to the entered
high and low limits. When a result falls outside the limits, it
will be indicated on the Numeric results screens with a “High”
or “Low” label, and over HP-IB (an SRQ will be generated if at
least one value is out of range).



Math Menu

Limit Testing works in a second mode if the lower limit is
greater than the upper limit. If a result falls inside these
reversed limits, it will be indicated with an “Ins” label. This is
considered out of range. The result will be labeled “Pass” if it
falls outside the limit values.

The following results are not limit tested: time stamps, data
extended by Inhibit, and invalid data.

The Limit Status format option (Numeric screen) displays the
number of measurements that were high, that passed, and that
were low. This screen also shows the percentage of
measurements in each of those categories. This screen will
show the number of measurements that passed and the
number of measurements that were “inside” when the lower
limit is set to a larger number than the upper limit.The entered
limits (a maximum and minimum value) are displayed on the
Histogram graph as vertical lines and the Time Variation
graph as horizontal lines.

Range: ~1E+34 to +1E+34
Resolution: 1E-34
Softkey Options:

On | Off

G|Mjk|m|u]n
HP-IB Command:

LIM {ON | OFF}

HLIM <numbers>
LLIM <number>

9-9
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A reference value is subtracted from measurements before any

math processing or display of results. Once a reference value is | .

set, it remains in effect until it is cleared by the Clear Channel
Reference softkey.

The reference value can be the statistical mean of a group of
measurements or the first measured value in that group. For
example, if statistics is enabled on Channel A, pressing the Set
Ch A Reference softkey will enter the statistical mean of the
most recently acquired Channel A measurements as the
reference value.

If statistics are off, pressing Set Ch A Reference after a
measurement acquisition will enter the first valid
measurement result of the measurement acquisition on
Channel A as the reference value. Until the reference value is
cleared, it will be subtracted from every Channel A
measurement result before it is displayed.

If a particular value needs to be subtracted from the measured
value, use a negative value as the offset in math processing,.
One use for Reference is to cancel measurement offsets due to
differing signal path lengths in a measurement setup.

Softkey Options:

Set Ch A Reference | Clear Ch A Reference
Set Ch B Reference | Clear Ch B Reference
Set Ch C Reference | Clear Ch C Reference (Option 030)

HP-1B Command:

SREF
CREF

Comments:

When Set Reference is selected, with Math and Statistics
already enabled, the statistical mean used as the reference
value is the mean of the measurement results before any math
processing.



Math Menu

NOTE

If you want to enable Statistics, Math, Limits, or the
Reference Value for any two-channel, single-resuit
measurement, be aware of the following:

The feature(s) must be enabled for the input channel
that comes first alphabetically.

The following examples of two-channel, single-resuft
measurements will help illustrate this concept:

Two-Channel, Single-Result Enable Feature(s)

Measurement Configurations on Channel
Time Interval B-» A A
Frequency B+C B
Period C/A A
Phase B rel A A

CARRIER  The top field in the Carrier Freq box indicates the current
- FREQUENCY FIELDS carrier specification method. When this box is highlighted, the
’ top four softkeys are given labels that allow you to chose some
other method of determining the carrier frequency to be used
for deviation measurements. The choices are:

m Compute Carrier Pulse. In this case, the reference value is
calculated automatically from a pulse input. When this
method is chosen, any measurement that includes off-time-
data is not used in the calculation.

TECHNICAL COMMENT

In the Compute Carrier Pulse mode, the on-time and off-time data
points are determined as follows:

a for Frequency, all points whose frequency is less than 1/5 of
the maximum frequency are considered to be off-time data
points and are rejected,

m for PRI, all points whose average period is greater than 5
times the minimum average period are considered to be
off-time data points and are rejected.
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Compute Carrier CW. In this case, the reference value is
calculated automatically from a CW input.

Compute Carrier Manual. In this case, the reference value
is specified as a constant frequency, entered manually.

Manual Carrier Range is 1E-12 to 10E+9 (Hz). The HP-IB
command is CFR.

Compute Carrier Linear. In this case, the reference value is
specified as a frequency that changes at a constant rate,
determined by manuaily-entered slope and start values.

Slope Range is ~10E+9 to 10E+9 (Hz/usec).

Starting Point Range is TE-12 to 10E+9 (Hz). |

The HP-IB commands for Slope and Starting Point are CSL
and CST.

TECHNICAL COMMENT

When Carrier Frequency is set to Automatic, the “mean” used
as the reference is the Bicentroid Mean. This is an algorithm
which calculates mean frequency by estimating the Least
Squares Fit of a line to the events vs. time data. The slope of this
line is a constant frequency. The frequency thus calculated is

Softkey Options:

Compute Carrier Pulse | Compute Carrier CW | Compute
Carrier Manual | Compute Carrier Linear

HP-IB Commands:

CARR {PULS | CW | MAN | LIN}; CARR? gueries for
current choice.

CFR <number> specifies the frequency value for “Manual”
mode. CFR? queries for this value.

CSL <number> specifies the frequency slope value for
“Linear” mode. CSL? queries for this value.

CST <number> specifies the starting frequency value for
“Linear” mode. CST? queries for this value.
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PHASE RESULT
FIELD

Comments:

Refer to chapter 3, “Special Purpose Measurements,” for a
description of the Phase Deviation, Time Deviation, and
Frequency Deviation measurement functions.

The HP 5373A can display the results of Phase and Phase
Deviation measurements in two different result formats. The
options are:

m Modulo 360 — All results will be in the range of ~180
degrees to +180 degrees

w Cumulative — If the number of measurements per block is
greater than 1, the phase results are referenced to the first
sample of the block. The results will reflect the cumulative
phase deviation of the input signal from the reference.

Softkey Options:

Phase Result MOD 360 | Phase Result Cumulative
HP-IB Command: |

PHAS {(MOD | CUM}
Comments:

Refer to chapter 3, “Special-Purpose Measurements,” for a
description of the Phase and Phase Deviation measurement
functions.
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CHAPTER
OVERVIEW

Figure 10-1.
Pre-trigger Menu Screen

The Pre-trigger Menu provides access to three features. They
are:

a Pre-trigger Control
m TI Detect
® Measurement Inhibit

This chapter describes the three features and includes details
on the use of each. -

Pre-trigger Control
Acquire of blk (38 meas? frw
prior to IIVEMTSERTIN in B8 region — |
Tl Detect FETEAL

. Tiue !
Time Int A: . . . 231.6 ns inte roal
PRE-TRIGGER
External i

Juring meas, output TIL iow at rear panel
BNC tF YT ts in B reglon, TTL high o*theruis%

Inhibit I, After block arm, inhibit
acquisition when fshintt input is HTENISH
RETERIERN. Innhibit input $s on rear panel.
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10-2

PRE-TRIGGER

Holdoff
Arming

Pre-trigger provides an alternative method for ending a
measurement sequence. In addition to being able to specify the
end of a data acquisition by a number of measurements,
Pre-trigger allows the end of a measurement sequence to be
determined by events occurring in the data stream (see TI
Detect), or an external input.

Using the Pre-trigger Control parameters it is possible to
capture the data that occurs in a “window” positioned about
the pre-trigger event. Measurements falling inside the window
are acquired and displayed. Pre-trigger can operate in single
and multiple block measurement sequences.

Figure 10-2 shows Pre-trigger operation for a “Single block” of
measurements. Data is monitored up to the point where the
pre-trigger event occurs; data is captured according fo the
Pre-trigger Control settings. The Block Holdoff conditions are
satisfied once.

Pre-trigger Event o
ocess
\ Restits

¢ Monttor for Pre-trigger Event //// é

! !
[——
l % Pre-trigger

(OPIRp—

1 Block
of Measurements

PS5, X3M

Figure 10-2. Pre-trigger Operation on a Single Block of Measurements

Figure 10-3 is an example of the “Multiple block” setting. Data
is monitored for the pre-trigger event across block boundaries.
Again, once the pre-trigger event occurs, data is captured as
specified by the Pre-trigger Control settings. This can include
data captured from portions of two different blocks. The Block
Holdoff conditions must be satisfied prior to each block of
measurements being monitored. If the pre-trigger event occurs
between blocks, it will not be detected. The pre-trigger event is
specified on the Pre-trigger menu. Pre-trigger is enabled on the
Function menu.



Pre-trigger Menu

Pre-trigger Event

Holdoff Holdoff Hotdoff Holdoff Procass
Arming Arming Arrmng Arming Results
Monitor for Moritor for
Pre-trigger event Pre-trigger event /
4 ;
5 " / , v 4 Monitor for l % Pre-trigger | I
1 Block 1 Block Pre-trigger event v J
¥
of Measurements of Measuremenis 1 Block
of Measurements
MO0 _ X3

Figure 10-3. Pre-trigger Operation on Multiple Blocks of Measurements

NOTE

Pre-trigger is unavailable for the following measurement
functions:

Rise Time

Fall Time

Pulse Width

Pulse Offtime

Duty Cycle

Phase

Fhase Deviation
Time Deviation
Frequency Deviation
Envelope Power
Amplitude Modulation

Pre-trigger is unavailable for non-continuous arming
modes. Refer to chapter 5, “Arming,” for a description
of these modes.
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Figure 10-4. e l
Pre-trigger ont = ﬂ i
External Arm 1
Time Int A: 284.8 ns ;
PRE~TRIGGER e :
Pra-trigger Contrel E
Acquire NI of blk (50 weas) | 2
prisr 1o Nl odge —
T1 Detect
inhibit —

[rm_

PRE-TRIGGER  The conditions for Pre-trigger are set under Pre-trigger

CONTROL Control. The HP 5373A can pre-trigger on a signal applied to
the External Arm input or a measured time interval when
using the TI Detect feature. Pre-trigger lets you capture a
portion of the block of measurements prior to a pre-trigger
event. The amount of data acquired before pre-trigger can be
specified as a number of measurements, or a percentage of the
number of measurements in a block. See Figure 104 for an
example of Pre-trigger Control set to capture 50% of the block
that occurs before a positive edge at the External Arm input.

Pre-trigger Amount  The pre-trigger amount is the portion of the block of
measurements specified on the Function menu that will be
acquired prior to the pre-trigger event. The portion of the
block can be specified as a percentage, 0% to 100%, or a
number of measurements, 1 to the number of measurements in
the block. Once a numeric entry is initiated for the pre-trigger
amount, two softkey choices will appear. Use the % softkey to
enter a percentage of the block; use the Samples softkey to
enter a number of measurements. The Enter key defaults to
the last mode used, either percentage or number of
measurements.

104




Pre-trigger Event

Pre-trigger Menu

NOTE

For Histogram measurements, the pre-trigger amount
is not selectable; it is restricted to 100%. This means
that all measurement data up to the pre-trigger event is
captured. The pre-trigger event ends the measurement
acquisition.

Softkey Options:
% | Samples

TECHNICAL COMMENT

Pre-trigger Amount Accuracy -— The Pre-trigger system has
been designed for accurate, on-the-fly detection of characteristics in
the data stream. When a pre-trigger event is detected, acquisition
terminates with the data surrounding the pre-trigger event
available for analysis.

The collected data can be said to have occurred inside the “capture
window”. The width of the capture window, and its placement
about the exact location of the pre-trigger event, are extremely
sensitive to the input data, and to user-selected characteristics of
the sampling. Consequently, it is inappropriate to expect exact
numbers of measurements to precede, or follow, the pre-trigger
event. (You should expect a variation of up to 6 measurements.)
Similarly, it is inappropriate to expect an exact number of
measurements to fall within the capture window. (You should
expect the number of measurements to range from 0 to the
measurement size +1, depending on the input data. Regardless of
variations in the size or position of the capture window, the
pre-trigger point is correctly located within the collected data.

The event upon which the HP 5373A will pre-trigger can be a
signal applied to the External Arm input, or when making a
time interval measurement, a measured time interval.

The pre-trigger event is specified as follows:

m A positive or negative slope of a signal at the External Arm
input. The voltage value is set on the Input menu.
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s A measured time interval value according to the settings of

the TI Detect feature. It is possible to have the HP 5373A
pre-trigger on the following conditions using the TI Detect
feature:

o A measured time interval greater than a specified

value. Press the Detect Region Above softkey and
enter the time interval value that if exceeded should
cause pre-trigger. (Excludes set value)

A measured time interval less than a specified value.
Press the Detect Region Below softkey and enter the
time interval value below which the HP 5373A should
pre-trigger. (Excludes set value)

A measured time interval between two specified
values. Press the Detect Region Inside softkey and
enter the value of the minimum time interval that
should pre-trigger the Analyzer and the value of the
maximum time interval that should cause pre-trigger.
{Includes set values)

A measured time interval outside of a range specified
by two values. Press the Detect Region Cutside
softkey and enter the time interval value below which
the Analyzer should pre-trigger and the time interval
value that if exceeded should cause pre-trigger.
(Excludes set values)

Softkey Options:

External Arm | Time Interval

Pos | Neg

10-6
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Figure 10-5.
TI Detect Between
Two Values

Time Interval Range

Pre-trigger Menu

The TI Detect feature can be used to output a signal at the rear
panel when a measured time interval satisfies a specified
condition. The time interval can also be used as a pre-trigger
event for a time interval measurement. Figure 10-5 shows an
example of TI Detect set to output a TTL low signal when the
measured time intervals are equal to, or above 99.0 ns and
equal to, or below 101.0 ns.

X
Detect I
Time Int A: 225.6 ns 0FF 3
PRE-TRIGGER Datect
——Pre-trigger Lontrol s pagign l 3
Roqud re of blk (58 measd Aboue
prior to ETNESTTEIN (n B8 region Detect !
711 Detect gegioﬂ
_ X Below “‘““‘“3
‘ Betect
"99.6 ns G 181.0 05 ?EQ}Z“ wj
Buring meas, output TTL low at rear panel nzide
BNC £ T1 is in MK region, TTL high othervisel Detect
Region %
ODuts ide
Inhibit ;
|
o’

TI Detect allows you to set thresholds for time interval
measurements so that when a measurement satisfies a
specified condition:

w A pre-trigger event occurs for a time interval measurement
sequence using Pre-trigger.

m A TTL low signal is supplied to the rear-panel TI Detect
output.

To have TI Detect provide a pre-trigger event for a
measurement sequence, Pre-trigger must be enabled on the
Function menu and Pre-trigger Control must be set to Time
Interval on the Pre-trigger menu.
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The rear-panel output goes low at the first occurrence of a
measured time interval that satisfies the conditions set for T1
Detect. The signal stays low as long as measurements continue
to satisfy the conditions, going high when a measurement
value does not meet the conditions or whenever a new
measurement sequence starts.

NOTE

Tl Detect is only available for the following
measurements:

Time Interval

Continuous Time Interval

lime Interval

Histogram Time Interval

Histogram Continuous Time Interval
Histogram =Time Interval

There is less than a 600 ns delay between the time a
measurement value satisfies the Ti Detect conditions
and the time the signal level at the rear panel will change
state. For this reason, the output may not be suitable for
exact timing. This delay also applies when using T/
Detect as the pre-trigger event. Up to 600 ns may elapse
between a measured value that satisfies the Tl Detect
conditions and when the measurement hardware
receives a pre-trigger signal.
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Pre-trigger Menu

TECHNICAL COMMENT
The TI Detect feature outputs a low signal at the rear panel when
a measured time interval satisfies the set thresholds. The following
list summarizes the TI Detect settings and what can be expected at
the rear-panel output. Signal output levels are TTL (0 to 5 V) into
210kQ or 0 to 1 'V (minimum) into 50 Q.

= 11 Detect Region Above — Output is low when measured time
interval is above the entered value, high when below.

w11 Detect Region Below — Output is low when measured time
interval is below the entered value, high when above.

s Tl Detect Region Inside — Output is low when measured time
interval is equal to, or between the entered values, hi gh when
above or below.

=TI Detect Region Qutside — Output is low when measured time
interval is outside of the entered values, high when equal to, or
between.
TI Detect can only be enabled when time interval measurements
are being made.

Softkey Options:
Detect OFF | Detect Region Above | Detect Region Below

Detect Region Inside | Detect Region Outside

The Inhibit feature makes it possible to selectively suppress
data collection by the HP 5373A. An external signal is required
at the Inhibit input on the rear panel. One of three voltage
thresholds can be specified and the enabling condition can be
set as above or below any of the three thresholds.

In general, when a measurement sequence is inhibited, the
acquisition of measurement data is suspended. When no
longer inhibited, the measurement sequence resumes and
progresses to a normal termination once the specified number
of measurements have been collected. Figure 10-6 shows an
example of a measurement inhibited by a signal that exceeds
1.4 V at the rear-panel Inhibit input.
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Figure 10-6.
Measurement Inhibited
By Rear-Panel Signal

Heasurement inhibited.
Time Int A:

PRE-TRISEER

pre-trigger Control
acquire BESTA of blk (S ueas)

prior to m | adge

TI Detect WEEEM

Inhibit EOTEE.

After block arm, inhibit

acguisition when inhibit input is KEDEDS
TR, Inhibit input is on rear panel.

Tnhibit

Rboue
threshold

Inhibit

Below

thrashoid

Inhibit and Arming
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Softkey Options:
Off | On

Inhibit Above threshold | Inhibit Below threshold

Inhibit Level GND [ 0.0 V]
Inhibit Level TTL [ 1.4 V]
Inhibit Level ECL [-1.3 V]

Inhibit does not interfere with arming. Blocks and

measurement samples within blocks are armed normally
when Inhibit is asserted. No new measurements are collected

until Inhibit is de-asserted.

NOTE

Inhibit is not available for the non-continuous arming
modes. Refer to chapter 5, “Arming,” for a description

of these modes.




Inhibit and
Pre-trigger

Inhibit and
Measurement Results

Inhibit and
Graph Data

Pre-trigger Menu

Inhibit does not stop detection of a pre-trigger event on the
External Arm input. However, if the pre-trigger event is to be
followed by measurements, no measurements will be made
until Inhibit is de-asserted.

Inhibit will prevent detection of a time interval pre-trigger
event. While Inhibit is asserted, the HP 5373 A does not
monitor the data for the pre-trigger criteria. Pre-trigger will
operate normally once Inhibit is de-asserted.

If a measurement is in progress when Inhibit is asserted, the
action taken is determined by the type of measurement being
made. During Time Interval, Histogram Time Interval, #Time
Interval, Histogram =Time Interval, or Externally Gated
measurements, the HP 5373A will discard the measurement in
progress and wait until Inhibit is de-asserted to begin another
measurement. If the measurement is Continuous Time
Interval, Histogram Continuous Time Interval,
PRF/Frequency, PRI/Period, or Totalize, the measurement
will be extended, ending on the first input event after Inhibit is
de-asserted. The measurements that are extended due to
Inhibit are included in the list of results on the Numeric
screen, but not in statistics or Histogram graph results.

On the Time Variation graph:

s When measurements are extended due to an Inhibit, an “1”
will appear on the graph, but no data point will be plotted.
An example with a frequency measurement is shown in
Figure 10-7.

® When an Inhibit occurs between measurements, an “1” will
appear on the graph with a measurement data point. This
indicates that an Inhibit occurred between this
measurement and the one preceding it. An example with a
time interval measurement is shown in Figure 10-8. The
display is similar for the Event Timing graph.
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Figure 10-7.
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CHAPTER  While the Instrument State menu is selected, the following
OVERVIEW features are available:

m  Write protection for nine of the ten front panel storage
registers can be switched on or off. (Register “0” is used to
store the front panel setup when Preset or Default Meas
Setup is selected. There is only a recall capability for
Register “0”.)

® Function and arming description for each of the stored
front panel measurement setups.

@ The date and time that each front panel setup was saved.

Figure 11-1.
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INSTRUMENT
STATE MENU

Save/Recall a Setup

Reg #

Write Protect

Description

Date/Time Saved

Erase Register Data

11-2

The Instrument State menu is a listing of all currently stored
instruement setups. The stored setups can be protected from
overwriting with the softkey choices. This is the only element
that can be modified on the screen.

Up to ten front panel setups can be stored in registers “0”
through “9”. The Save key can only be used to store front
panel setups in registers “1” through “9”. Register “0" is
reserved to automatically store the current front panel setup
when the Preset or Default Meas Setup function is selected.

A setup is stored in registers “1” through “9” by pressing the
Save key on the front panel followed by the number of the
register where the setup is to go. The recall feature works the
same way. Press the Recall key followed by the number of the
register (“0" to “9”) where the setup is stored. This can be
performed while using any menu.

The storage registers are numbered “0” to “9".

When set to “On” for a register, the contents of that register
cannot be overwritten or erased. Register zero is always
write-protected because it is used to store the setup prior to a
Preset or Default Measurement Setup condition.

The description of the contents of each register consists of the
function and the arming mode of the stored instrument setup.

The date and time a front panel setup was saved. (Note: Go to
the System menu to set the correct date and time.)

Pressing this softkey will erase the data of the register
highlighted by the menu cursor. The register becomes
available. This function has no effect on write-protected
registers. Register “0” is not erasable.



Instrument State Menu

SAVED
INSTRUMENT
PARAMETERS

The following instrument parameters are stored for later recall
when the Save key is used to store an instrument setup:

Single or Repetitive acquisition mode

All Function Menu settings

All Input Menu settings

All Math Menu settings

All Pre-trigger Menu settings

System Menu settings except for Talk/Listen or Talk Only
mode selection, HP-IB address, or print source selection
All Numeric screen settings

The following Graphic screen settings:

o

noooooooDogooao

Graph Type (Histogram, Time Variation, or Event
Timing)

X- and Y-axis Manual Scaling status

All Manual Scaling values

Active marker (“square” or “circle” and orientation)
Marker display mode

Marker Next mode

Grid status

Outline mode

Yscale mode

Update mode

Connect data mode

View Channel mode for Histogram and Time Variation
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CHAPTER  While the SYSTEM screen is selected, the following features
OVERVIEW can be set:

m HP-IB configuration for computer control of the
HP 5373A

m HP-IB configuration for screen prints and plots
without the need for an HP-IB controller

Timeout limit
FastPort (Option 020)
Measurement Mode
System clock
Display blank

Figure 12-1. =
System Menu Screen ;
waiting for input signal... |
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HP-IB

CONFIGURATION

Addressing

Mode
Field

Device Address/Print

12-2

Field

The HP-IB Configuration consists of setting the conditions that
allow external control of the HP 5373A, or the copying of
instrument display screens to a printer or plotter. Only
Graphic screens can be plotted. The printer or plotter should
be set to Listen Only.

The Talk/Listen mode sets the HP 5373A to respond to
interface messages and programming commands. Interface
messages consist of routine communications between the
instrument and controller necessary for bus management.

The Talk Only mode allows the HP 5373A to only send data.
This is useful to allow data to be sent to a plotter or printer
without the need for an HP-IB controller. The commuinication
path is one-way versus two-way for the Talk/Listen mode.

Softkey Options:
Talk / Listen | Talk Only
NOTE

Do not use the Print key while the HP 5373A is set fo
Talk Only and connected to an HP-IB controller. The HP
5373A will lock up (there is no response to any key
press). The power switch needs to be set to STBY and
then back to ON to continue operation.

A Device Address field appears when Talk/Listen mode is
selected. The device address is the code used by the HP-IB
controller to identify the HP 5373A. The range of permissible
addresses is “0” to “30”, inclusive. The address is saved in
battery backed-up RAM when the instrument is switched off
or unplugged. If the address cannot be recalled due to
memory or battery failure, the device address defaults to “3”.

When Talk Only addressing mode is selected, a Print field
takes the place of the Device Address field on the menu
screen. The options here are:

w Display

m Meas Result



Result Format Field

System Menu

Display sets the contents of the display screen as the
source of information to be sent to the printer/plotter
when the Print or Plot Graph function is enabled. Meas
Result has the HP 5373A send measurement results to the
attached printer whenever measurements are acquired, or
when the Print function is enabled. The type of
measurement result information that is sent to the printer
is determined by the Numeric display screen selection at
the time of the measurement. For example, if you want
strictly measurement results, select the Result display
format on the Numeric screen. All screens can be printed,
but only Graphic screens can be plotted.

Softkey Options:

For Device Address field: Increment Value | Decrement
Value

For Print Source field: Display | Meas Result’
HP-IB Command:
Device address cannot be set over HP-IB.

For Print Source field: PSO {DISP | MEAS}

There are three result formats for the output of measurement
data from the HP 5373A. The formats are summarized here.
For a full explanation of these output formats and how to use
them, see the Programming Manual.

m ASCIHI

The ASCH measurement format sends processed
measurement data. This is the most complete and general
format, but the slowest.

m Floating Point

This format matches the numerical format of the HP 9000
Series 200/300 computers. It is faster than ASCII because
no translation or reformatting is required between the HP
5373A and computer when the HP BASIC “Transfer”
statement is used.
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Response
Timeout Field

m DBinary

The Binary measurement format sends unprocessed
measurement data to an HP-IB controller. This is the
fastest output mode of the three. The data is made up of
binary data from the counting hardware. Therefore,
intermediate computations are required to convert binary
data to floating point results.

NOTE

With Result Format set to “Binary,” the HP 5373A does
no processing of the measurement data being collected.
As a result, no measurement results are available from
the Analyzer, whether it is in Remote or Local.

Softkey Options:
ASCII | Floating Point | Binary
HP-IB Command:

OUTPUT {ASC | FPO | BIN}

The Response Timeout field is used to set a time limit on how
long the HP 5373A will wait to detect an input signal before
“timing out.” For front panel operation, timing out means that
when the timeout value elapses before an input signal is
detected, the message, “Waiting for signal...,” appears at the
top of the display for approximately three seconds. In remote
operation, a bit in one of the status registers is set when a
timeout occurs. The bit can be used to issue a message to the
controller indicating that no measurement is taking place.

Softkey Options:

Numeric entry. Range = 0 to 36000 seconds, the default
value is 5 seconds.

HP-IB Command:
MTST {ON | OFF}
MTV <number>



OPTIONS
SUMMARY

MEASUREMENT
MODE FIELD

SYSTEM CLOCK
FIELD

System Menu

A short summary is given of the status of the options installed
in the HP 5373A. The On/Off selection for FastPort (Option
020) is included here as well.

The selection of the Fast or Normal measurement mode
specifies one of two different data sizes for the time and event
samples acquired by the HP 5373A. Normal mode uses the full
32 bits of counting register data to provide the maximum
measurement range of time and frequency. In contrast, Fast
mode uses only 16 bits of register data to allow a faster sample
rate, but a decreased range of time and frequency
measurements.

Fast mode limits the minimum frequency that can be
measured to 8 kHz and limits the maximum time
measurement to 131 us. In Normal mode, the minimum
frequency is 0.125 Hz and the maximum time measurement is
8.0s. The measurement limits for Normal and Fast modes are
described throughout chapters 1, 2, and 3.

Softkey Options:

Fast | Normal
HP-IB Command:

MEAS;MMOD {FAST | NORMAL}
Comments:

Unless a faster sampling rate is critical to your
measurement, use Normal mode.

The system clock provides a real-time record for measurement
screens and printer/plotter output.

Softkey Options:
Increment | Decrement

HP-IB Command:
TOD,<hr>,<min>,<sec>

DAT,<year>,<month>,<day>

12-5



HP 5373A — Operating Manual

12-6

FIRMWARE
REVISION

DISPLAY
BLANK SOFTKEY

Comments:
To Set the System Clock:

There are two clock fields, one for the date and one for the
time. The date field displays the day, month, and year.
The time field displays the hour, minute, and second.
Each of these six indications is separately set. The hour
display uses the 24-hour convention. The system clock
setting is saved in battery backed-up RAM.

1. Move the menu cursor to the date or time field using
the cursor keys.

2. Move the menu cursor to highlight the day or time
indicator to be changed using the cursor keys.

3. Press the Increment or Decrement softkeys to set the
desired entry.

4. Repeat steps 1, 2, and 3 until system clock is correctly
set.

The display screen shows the firmware revision resident in
your HP 5373A. This date code is important for reference
purposes should firmware upgrade or service be necessary.

Softkey Options:
None.

HP-IB Command:

*IDN? (returns instrument 1L.D., i.e,, HP 5373A, and the
date code of the installed firmware revision)

The Display Blank softkey is used to disable the front panel
and blank the display. Press Display Blank softkey, then press
Lock Panel/Blank Dsp softkey. This key sequence enables the
Display Blank Mode.

When in this mode, the display is blanked, except for the
instructions for exiting Display Blank. Status messages will be
displayed. All measurement data can be retrieved over HP-IB.
The front panel keyboard is locked-out, except for the DATA
ENTRY keypad and the Restart key. This mode is retained
when the instrument is switched off, and can be exited only by
entering a numeric value of “1000” or greater with the DATA
ENTRY keypad.
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CHAPTER While the Test menu is displayed, the following features are
OVERVIEW available:

wm Instrument self-test

w Hardware diagnostic tests

m Memory diagnostic tests

m CRT diagnostic tests and adjustments

w Calibration routines

Figure 13-1.
Test Menu Screen (= = I
Run 1 ;
DIRBNBSTIC TESTS
1. Self Test 16. CRT Controller I 3
2. Time Base 17, Key Controller .
3. Input Pods $8. OHE Controller s i
4. Input Amplifiers 19. Frent Panel Until Fail
5. Histogras 28. CRT Adjustwent 0n  EEN ,_,“j
6. Count ICs 2¢. CRT Yideo Patiern —=———————g
7. Gate Timer 22, External aap
8. Reasurement RAE 23, Randowmizer 3
9. Systew ROM 24, Calibrate Interps
1€. System RAN 25, Cal. Sensitivity
11. Mor-ualatile RaNM ;
12. Real Time {loek
13. Coprocessor
! 14. CRT RaM Test Mumber: 3
E 5. LED Lateh |
|
i
. o
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DIAGNOSTIC TESTS

13-2

The HP 5373A comes with a full complement of tests to check
its operation and help troubleshoot suspected failures.

All of the test routines are intended to aid in repair and
operation verification by qualified service personnel. Some
tests, however, can be used to verify a limited number of
instrument operations. These tests are summarized under User
Tests. There is no detailed information presented here on how
to interpret test results. Consult the HP 5373A Service Manual
for complete information on these diagnostic tests.

Softkey Options:

Run | Pause | Until Fail | Stop

HP-IB Commands:

TEST <number> (1 to 25) - To run a test

PAUS — To pause a test

CONT — To resume a test

UFA {ON | OFF} — To run a test until a fajlure is detected
Comments:

Run starts the selected test, or resumes a test that has been
paused.

Pause suspends a currently running test until the Run softkey
is pressed.

Until Fail “On” causes a test to be cycled continuously until a
failure is detected.

Stop halts a test and displays the main Diagnostic Test menu.



Figure 13-2.
Diagnostic Test
Screen

Test Screen

To Run a Test

Test Menu

Run E ;
DIAGHOSTIC TESTS :

1. Self Test 16. CRY Controller ! 3
2. Time Base 17, Xey Controller
3. Enput Pods 18, BMA Controller - l
4. Input Anplifiers 19. Front Panel Until Fail
5. Histogram 20, CRT Adjustaent On 3
b. Tount ICs 21. CRT video Pattern
7. Bate Timer 22. External Amp
8. Measurement RAM 23, Randoulzer 3
9. System RON ed. Calibrate Interps
18, Systam RAR 28, Cal, Sensitivity
1. Won=-yplatile RAK 3
12, Real Time Clock
13. Coprocessor
14. CRT RAN Test Nusber: 3
15. LED Latch

[
lr

A

Once a test is started, the screen for the selected test will be
displayed. The screen displays the title of the test currently
running, the number of times the test has executed and the
number of failures. The time of the current result, and the last
failure result are also displayed, along with the detected failed
component, if available.

1.  When the Test menu is called up, you will notice that one
of the tests is highlighted. This test will execute if the Run
softkey is pressed.

2. If you want to run a different test, highlight that test using
the Cursor/Scroll keys, or enter the test number in the
Test Number field using the numeric keys. Press the
Enter key to complete a numeric entry.

3. Press the Run softkey to start the test. The test will execute
continually until the Stop softkey is pressed, or until
another menu key is selected via the keyboard or HP-IB.

4. The test can be temporarily halted by pressing the Pause
softkey. This will suspend the test and freeze messages on
the CRT display.
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POWER-UP TESTS

13-4

USER TESTS

5. Press the Run softkey to resume the test.

6. The tests can also be executed in “Until Fail” mode. This
mode causes tests to run continually until a failure occurs.
At that time the test goes into the “pause” mode. Press the
Until Fail softkey to turn on this function.

A comprehensive series of tests are run at power-up. If any
failures are detected, descriptive messages will be displayed
on the CRT screen. The following tests are executed during
power-up:

Time Base

Input Pods

Input Amplifiers
Histogram Hardware
Count ICs

Gate Timer
Measurement RAM
System ROM
System RAM
Non-volatile RAM
Real-time Clock
Co-processor

CRT RAM

LED Latch

CRT Controller
Key Controller
DMA Controller

If any of these tests fail, have the instrument serviced.

For the most part, the diagnostic tests are intended for the
qualified service technician. There are some tests, however,
that can help a user discover basic information about the
current status of the instrument.

For example, is the reference oscillator locked? Are the input
pods properly installed? Are all the front panel keys being
detected by the internal processor? Use the following tests to
check basic operation of the HP 5373A.



Test Menu

Self Test

Time Base Test

Input Pods Test

Front Panel Test

Test #1: A group of fifteen diagnostic tests can be run. There
will be a pass/fail indication displayed for each test. A
message will be displayed for the last detected failure. This is a
good test to run if you just want to quickly check overall
instrument operation.

Test #2: This test verifies that the 500 MHz reference oscillator
is in a “locked” condition indicating that it is operating
correctly. The frequency source for the reference oscillator is
also specified. It can be either the internal source or an external
frequency standard. ‘

Test #3: This test verifies that the input pods are installed
correctly and displays the model number of each pod.

Test #19: This test is used to verify the operation of each of the
front panel keys and the knob. Follow the directions displayed
on the test screen.
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CHAPTER
OVERVIEW

 Figure 14-1.
Help Menu Screen

While the HELP screen is selected, the following features are
available:

User information organized by front panel feature

Softkey selection of help information

HP-IB output formats

Arming mode summary

Input signal specification summary

HELP HENU: Block Dlagram

#ighlighted labels correspond to
auailable Help aenu categories,

FUHCTION
GRAPHS
5372/ Slock Niagram 6raphic INPUT
Results
FUNCYION &
IRPYT  PRE~TRIGEER HATH WATH
»— tnput Keas Post, Kumeric
npu Process| 7| Process Results
T RESULTS
Sgg - Systen HP~1B £
Controt Jutput
Keypad
USER ? RESULTS USER
IHTER- HP-1B Diag- INTERFACE
FACE Input nostics m—
HP-18 TEST - Kore --

JU T T U W
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HELP MENU

Description:

The HELP menu screen is softkey-driven and provides brief
user information. Refer to the text below for references to the
Operating and Programming manuals.

The HELP screen information is grouped as follows:
FUNCTION & PRE-TRIGGER

Arming Overview
Valid Arm Options
Meas Size /Block Size
Pre-trigger / TI Detect
Inhibit

For more information: Chapter 5, 10
INPUT

Input Channels

Input Trigger

Input Characterization
Input Separate/Common
Optional Channel C

For more information: Chapter 8
MATH

a Math Modifiers/Statistics
m Limits/Reference

For more information: Chapter 9
RESULTS
® Numeric Screens
For more information: Chapter 15
w  ASCI Output
s Floating Point Output
m Binary Output

For more information: Programming Manual



USER INTERFACE

User Interface
For more information

Numeric Entry
Other Keys

Help Menu

: Getting Started Guide

For more information: Chapter 6

Errors
For more information

Instrument State

: Appendix C

For more information: Chapter 11

GRAPHS

TEST

Graphics Overview
Marker Features
Zoom Features
Scaling Features

For more information

Command Structure
Status Byte
Event Status Register

: Chapter 16

Hardware Status Register

For more information: Programming Manual

Test

For more information: Chapter 13
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CHAPTER  While the Numeric screen is selected, the following formats for
OVERVIEW the measurement results are available:

List of measurements
Measurement statistics
Pass/Fail data based upon user-set limits

Expanded Data showing measurement interval or untimed
events

m Enlarged numeric display of measurement results

MAIN/FORMATS  This softkey is used to select the “Main” menu, or the “Format
SOFTKEY  options” menu. The Format options menu is used to select
between the five different numeric format displays. The Main
menu options are described for each display in this chapter.

NUMERIC FORMAT  The five Numeric format displays are:

DISPLAYS

Result Display

Statistics Display
Result/Statistics Display
Limit Status Display
Bold Display

There is status information near the top of the Numeric
screens to indicate the following conditions:

m Measurement function and channel(s)

m Date and time that each block of measurements is
acquired

® Number of measurements

x Number of blocks for a multiple block acquisition that
exceeds measurement memory

m Math On status
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Additionally, there is a parameter field at the top of the
Numeric screen. The parameter displayed depends on the
numeric field last selected with the menu cursor prior to
pressing the Numeric key. The numeric value can be modified
here using the DATA ENTRY keypad or the
ENTRY/MARKER knob. Only numeric fields are displayed,
and it is the last selected numeric field from the Function,
Input, Math, or Pre-trigger menu screen.

/ y
Figure 15-1.
Result Display =
fiptior ot Blacks = :

RESULT DISPLAY Forsats ““*“j
Time Interval A 81 Oct 1989 15:29:29 s5et

t,088 Heasuresents i a
Yiey Heas ¢ Heas ¢
MeasH Heasureusnt = " L
Bogt 95,8 ns Kpan
BeB2 96.8 ns On  NEER mmj
9883 97.8 ns —
i1 97.8 ns i
8885 96.8 ns .,.mj
8886 . 87.8 ns
oBR? 97.8 ns T
2068 97.8 ns Prier Page ;
aBR9 97.6 ns
fB16 97.8 ns Hext Page
8811 97.8 ns + 3
812 97.8 ns L] ‘

E

The Result Display lists up to twelve measurement results.

Set Param/Meas #  This softkey selects either the measurement number field or
softkey the numeric parameter field at the top of the display.

When “Meas #” is selected, enter the number of any
measurement in the acquisition using the DATA ENTRY
keypad, or the ENTRY/MARKER knob, and that
measurement result will be displayed.

When “Param” is selected, the parameter field can be modified
using the DATA ENTRY keypad or the ENTRY/MARKER
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Expanded Data
softkey

Prior Page/Next Page
softkeys

Measurement
Scrolling

Measurement Result
Identifiers

knob. Only entries within the range of the selected parameter
will be allowed.

This softkey sets Expanded Data On or Off. When set to “On”:

m For Frequency, PRF, Period, PRI, or Totalize
measurements, the time over which the measurement was
acquired is displayed. Since the HP 5373 A uses a reciprocal
counting technique which synchronizes measurements to
the input signal, actual measurement gates may vary by up
to one period of the input signal from set intervals. (See
chapter 2.)

m For Time Interval measurements, the number of missed
events is shown. A missed event for a Time Interval
measurement is an event that occurred between
measurements. For Continuous Time Interval
measurements, a missed event is an event that was
included in the measurement but the time of occurrence of
the event is not known. (See chapter 1.)

Use these softkeys to view the results of the measurements
acquired before (Prior Page) or after (Next Page) the currently
displayed results in the acquisition.

The “up” and “down” CURSOR/SCROLL keys can be used to
scroll through the measurement results one at a time.

There are a series of letters which appear on the Result Display
to identify measurement results associated with certain
features of the HP 5373A.

“E” — identifies the last result in a block of measurements and
the last result in a measurement acquisition.

“I" — indicates measurement results affected by the Inhibit
feature. If the measurement function is Continuous Time
Interval, single-channel Frequency or PRF, single-channel
Period or PRI, or Totalize, the “I” identifies measurements that
had their gate time extended by an Inhibit that occurred
during the measurement. These “extended” measurements are
not included in statistics calculations or Histogram graph
results. For Time Interval, £lime Interval, Externally Gated
measurements, and two-channel Frequency, PRF, Period, or
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PRI measurements, the “I” indentifies measurements that
occur immediately after an Inhibit condition is de-asserted.
Any measurements interrupted by an Inhibit condition are

discarded. (See chapter 10, “Pre-trigger Menu,” for more on
Inhibit.)

“P” — indicates the measurement result preceded by a
pre-trigger event. (See chapter 10, “Pre-trigger Menu,” for
more on Pre-trigger.} If the source of the pre-trigger event is Tl
Detect, the “P” indicates the interval which met the conditions
specified.

“T” — indentifies the time between the block arming edge and
the first measurement sample that is collected. (See chapter 5,
“Arming,” Measurements Referenced To The Block Arming
Edge, for a description of this feature.)

STATISTICS
DISPLAY
Figure 15-2.
Statistics Display =
| HuuiveE nf Blacks & l 3
STRTISTICS BISPLAY !
Time Interval A 2i Oct 1989 15:29:29 l
1,488 Heasurements 3
Kean 181.96 ns _— !
$1d Dev 2.29 ns
Raximua 184.8 ns 3
Minigie 96.8 ns e
RHS 181,99 ns
Rt Rl Var 88 ps 3
Rlian var 5.9E-21672
variance 5,236 PE-1852
i
|
b
\,

The Statistics Display shows eight statistical results. Statistics
are enabled on the Math menu. The values are computed for
each block of measurements. When the number of blocks is set
greater than one, the statistics include the total number of
measurements.
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Numeric Parameter
field

RESULT/STATISTICS
DISPLAY

Figure 15-3.
Result/Statistics Display

Numeric Results

It should be noted that when statistical results are output to a
printer using the PRINT function, or to a controller as part of
an HP-IB program, the order of the statistical results output is
different from the order on the display screen. The list below
shows the sequence differences.

Display Screen Order

HP-1B Data QOutput Order

Mean

Standard Deviation
Maximum '
Minimum

RMS

Root Allan Variance

Allan Variance
Variance

Mean

Standard Daeviation

Maximum
Minimum
Variance

Root Allan Variance

RMS -

Allan Variance

The numeric parameter at the top of the display can be
modified on this screen.

T e
Higher mf Blacks =7 i m ts
RESULT/STRTISTICS DISPLAY
Time Intarval @ 81 Oct 1989 15:29:29 Set
1,808 Heasurements

View Heas # Beas ¢
Heas# Haasurerent -
8661 9.8 ns Expand
8082 96.8 ns on
a8a3 97.8 ns R
=211 97.8 ns
B&85 9.8 ns
g88e 57.0 ns
Bag? $7.8 ns T
8808 97.8 ns rior Page
Mean 181.96 ng
Std ey 2.¢9 ns Hext Page
Hax 184,88 ns 1
fin 96.8 ns

SN OO N N T

[w
|

This screen is a combination of the previous two displays.
Fewer measurements and statistics values are listed here. The

softkey options are the same as for the Result Display.
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LIMIT STATUS
DISPLAY

Figure 15-4.

Limit Status Display

RN Hish Lt = o o, O eE =09
LIMIT STATUS BISPLAY
Time Interval A

p1 0Oct 1989 1G:33:52
1,880 Measurensnts |

th A High Lislt:  188.6685686E-09 — |
Ch & Lo Linlt: _98.8888D88BE-B9
Range Heasurements % Total 8%

5%, 188%

High: 732 [ 73,2 4] veenamcamemy
Pass: 268 [ 26.8 W] meww
Low: 8L 8.8%]

L L L L L

l
|

L

v,

Limits are defined by the high and low values entered on the
Math menu. The Limit Status display shows:

the high and low limit values

the number of measurements that exceeded the high value,
were below the low value, and the number of
measurements within the set limit range

the number of measurements in each of the three categories
(high, pass, low), expressed as a percentage of the total
number of measurements

If the lower limit is set above the upper limit on the Math
menu, any result falling inside these reversed limits will be
indicated with an “Ins” label. This is considered out of
range. The result will be labeled “Pass” if it falls outside the
limit values.

It is also possible to modify the numeric parameter displayed
at the top of the screen.

15-6



BOLD DISPLAY

Figure 15-5.
Bold Display

Set Param/Meas #
Softkey

Numeric Results

BOLD BISPLAY

LW Hiak Ligit =

Forrats

FHEL IEE -1

Time Interval A

81 Oct 1989 15:33:52 4et

1,888 Heasurenents
View Heas # Heas &

Time interval &4 ‘Fass T
99.2 ns

Haan r——
181.45 ns

Ste Deviation B —
2.50 ns

I WO U N I

L

»

The Bold Display is convenient for viewing measurement

results from a short distance away. A result from each

measurement acquisition is displayed. If Statistics is enabled,
the mean and standard deviation for all measurement data are
shown as well. If Limits are enabled, the limit status for the
displayed measurement is also shown.

The softkey allows selection of the measurement number for
display, or modification of the the numeric parameter at the

top of the display.
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This chapter describes the graphics features for analyzing the
data collected by the HP 5373A. These features operate on the
three data graphs that display measurement data. The three
graphs are:

x Histogram
m Time Variation
» Event Timing

The sequence for discussing the graphics features is as follows:

e A general description of the graphics features and how
they apply to each of the graphs.

Figure 16-1.
Main Menu for a Time
Variation Graph

) I
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MENUS

m A description of the graphs, including how to use the
features available for each graph.

m The default settings for the graphics features.

m The graph parameters saved when an instrument setup is
stored into memory, or when the instrument is switched
off.

NOTE

Graphics are not allowed for the HP 5373A Envelope
Power or Amplitude Modulation functions.

The graphic features are organized into five menus accessed
with the Graphic key. Each menu contains related features.
Not all features are supported for all three graphs. Where a
feature is not available, “N/A” or “Not Avail” is part of the
softkey label. These exceptions are noted where appropriate.

The five menus are;

Main Options
Marker Options
Zoom Options
Display Options
Scaling Options

The individual graphics features are a combination of single
and multiple softkey options. Where a softkey presents more
than one option, the currently active choice is shown in
inverse video. Pressing the softkey will cause the next option
to become active. The inverse video will highlight the current
selection.

When a softkey presents only one option (no inverse video),
the feature has only one action, such as copying the graph to
memory, or moving the marker to the minimum graph value.
These softkeys may be pressed more than once in succession,
but subsequent presses have no effect unless intermediate
actions have caused the data or configuration to change.



MAIN OPTIONS

Figure 16-2.
Main Menu Options

Active Graph

Graphic Results

This menu contains softkeys for selecting the graph to display,
enhancing the display of data, and saving a graph to allow
later comparison with another.
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Hist
Time Var
Evt Time

This softkey selects the graph to display. The choices are the
Histogram, Time Variation, or Event Timing graph.

Comments:

The Event Timing graph is not available for PRF, Frequéncy,
PRI, Period, Totalize, and Phase measurement functions.

The Time Variation and Event Timing graphs are not available
for the Histogram measurement functions (these are
Histogram Time Interval, Histogram Continuous Time
Interval, and Histogram +Time Interval).
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Grid Lines

Qutline/Connect Data

16-4

GRID
On Off

Grid lines can be overlaid on the displayed graph to give you
reference points for the measurement data. This feature can
make interpreting data results easier.

m The Histogram graph is divided by four horizontal lines,
and the display shows the number of measurements per
division of the y-axis.

Comments:

The grid lines are different for Log scaling (selected on the
Scaling Options menu). The number of horizontal lines
depends on the decade values covered. For example, when the
Histogram’s y-axis covers 0 to 1,000 measurements in the Log

- scaling mode, horizontal lines appear at the 1, 10, and 100

measurement points on the y-axis.

a The Time Variation graph is divided by four horizontal
lines and nine vertical lines. The display shows a range of
PRF or Frequency, time, %, number of events, or degrees
per division along the y-axis. The type of units depends on
the measurement function.

® The Event Timing graph is divided by nine vertical lines,
The spacing of the lines is not referenced to the displayed
measurement results.

m When the Histogram graph is selected, the softkey is:

OUTLINE
On Off

The Qutline feature’s default value is On. It allows the graph

to be drawn faster by eliminating the vertical lines of adjoining
histogram bins. The first bin in a group will have a line drawn
on its left side from the top of the bin to the x-axis. The last bin
in a group will have a line drawn on its right side from the top
of the bin to the x-axis. The bins in between are connected only
by lines at the top. When Off, each bin is drawn individually.



Show Graph

Graphic Results

s When the Time Variation graph is selected, the softkey is:

CONNECT
DATA
On Off

The Connect Data feature enables a “connect-the-dots” display
of the measurement data. Lines are drawn on the display to
connect each pair of consecutive data points. No interpolation
is done. This is just a linear connection of data points.

Comments:

Measurements that have some discontinuity in the data
acquisition are not connected. The special cases are:

1. There is no connecting line between blocks of a
multiple block measurement sequence where all
blocks are displayed.

2. There is no connecting line between measurements
that are interrupted by an Inhibit condition.

3. There is no connecting line between measurements
on either side of an invalid measurement result
(1E+38).

4. There is no connecting line between a time stamp of
the holdoff edge and the first measurement of the
block.

m The Event Timing graph has no comparable feature.

SHOW GRAFPH
Main Mem
Main&Mem

This softkey lets you select:

m Main — display the current graph
m Mem — display a stored graph

® Main&Mem — display current and stored graphs
simultaneously
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Copy Graph

The Main graph is the graph containing the data of the most
recently acquired measurement sequence. It can be a
Histogram, Time Variation, or Event Timing graph.

The Memory graph is a graph that has been stored in memory.
Only one graph can be stored at any time. The graph memory
is cleared each time the Preset key is pressed, or the
instrument is switched off. If you select the Mem feature when
no graph has yet been stored, the current graph will
automatically be copied into memory.

No actual data is stored for the graph, so no manipulation of
the memory graph is possible. Just a copy of the current graph
display is stored. The parameters saved with the graph are
limited. The axes values, the header information describing the
type of graph, and the date and time the data was captured are
preserved.

The Main&Mem feature displays both the Main graph and the
Memory graph. The graph in memory is displayed at a lower
brightness level than the Main graph. None of the Memory
graph parameters are displayed when the two graphs are
shown simultaneously.

For all the graph types, the Main graph and the Memory
graph are superimposed along the same axis.

Copy
Graph to

Memory

This softkey will store the current graph in memory,
overwriting whatever was previously saved. The current
graph is stored without markers or limit lines. None of the
graphics features can be used on the Memory graph.



MARKER OPTIONS

Figure 16-3.
Marker Options Menu

Moving the Markers

Graphic Results

Four markers are available to identify specific graph data, to
set boundaries on data of interest, or to scroll the graph data
on the display. There are two markers that move from side to
side (<0 «®), and two that move from top to bottom

(10 1@®). ThelO (@ markers are not available for Event
Timing graphs.

The markers are presented as dashed lines in the graph
display area. Use the front-panel Entry/Marker knob to move
tne markers.
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Only one marker can be selected at any time. It is called the
“active” marker. The active marker is moved by rotating the
front-panel Entry/Marker knob. As the marker is moved, the
coordinates of its current location are displayed above the
graph. When the active marker reaches the right or left edge of
the display, and there is no more data off the display,
continuing to rotate the knob will have no effect. If there is
data off the display, it will be scrolled into the display area as
the marker is moved in that direction.
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Scrolling the Graph

16-8

Marker Selection

This refers to bringing a new portion of the graph into the
display area. As long as there is data off the display, the right
or left Cursor/Scroll keys can be used to “move” the display
area by one display width in the direction selected. This
method can be faster than using the markers to goto a
particular portion of a graph, especially if the data is fairly
evenly distributed. If the entire graph is already displayed,
pressing these keys will have no effect.

If there is no data in the display width span immediately to
the left or right of the current display, the display will
eventually skip to the next display width span that does
contain data. For sparse distributions, the search process can
be slow. The “Re-calculating graph...” message indicates the
search is underway.

MARKER
-0 <8
or
MARKER
o le

This softkey selects the active marker. The softkey choices
depend on the setting of the Marker Orientation softkey below
this one. Only one marker is active at any time. The markers
are referred to as the “square” marker (black in the center) or
the “circle” marker (white in the center). Each can have a
vertical or horizontal orientation. The arrows beside the
marker symbols indicate the direction the markers can be
moved.

[ «@® — markers can be moved left or right on the
display and have x- and y-axis coordinate values associated
with them.

10 1® — markers can be moved up or down on the display
and have only y-axis coordinate values associated with them.



Graphic Results

Marker QOrientation

Comments:

All marker movements, commands, and displays are based on
the location of the active marker.

If a marker is not in the graph display area when it is selected,
the portion of the graph containing that marker will be
displayed.

MARKER
ORIENT

«

This softkey selects the orientation of the markers. The arrows
indicate the direction that the marker travels.

» <[ «® markers define the bounds for statistics
calculations on Histograms and Modulation Analysis on
Time Variation graphs.

® [0 !® markers can be moved up or down and have only
y-axis values associated with them. No x-axis values will
be displayed. These markers are not associated with
specific measurements, but with the relative location along
the y-axis.

Comments:
The default marker orientation is .

The statistics calculations on Histograms and modulation
analysis on Time Variation graphs are not available when the
marker orientation is set to I.

If the Marker Display mode is either Stats (statistics) or Mod
Vals (modulation analysis values), and I 10 {® markers are
then selected, the Marker Display mode changes to Marker.

10 [® markers are not available for Event Timing graphs.

The Marker Selection and Marker Orientation softkeys are also
on the Zoom Options and Scaling Options menus for your
CONVernience.
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Marker Display

® When the Histogram graph is selected, the following
softkey choices are available:

Marker
Delta
Stats

m When the Time Variation graph is selected, the following
softkey choices are available:

Marker
Delta
Mod Vals

® When the Event Timing graph is selected, the following
softkey choices are available:

Marker
Delta

Marker mode:

s <« 0O <® markers — the x- and y-axis values at the
position of the active marker are displayed.

s 10O 1@ markers — only the y-axis value at the position of
the active marker is displayed.

s Histogram graphs — the x-axis value is the center value of
the histogram bin at the active marker; the y-axis value is
the number of measurements in the bin at the active
marker.

& Time Variation graphs — the x-axis value is the time of the
measurement at the active marker; the y-axis value is the
measurement result at the active marker.

m Event Timing graphs — the x-axis value is the start or stop
time of the measurement, depending on the marker’s
location along the time line,

Delta mode:

s <« [ <@ markers — the Delta feature displays the
difference in position of the two markers. Delta is always
calculated as ‘the position of the active marker” minus “the
position of the inactive marker”.



Graphic Results

a [0 (@ markers — the Delta feature displays the
difference in y-axis position of the two markers. There is no
x-axis value available for horizontal markers.

NOTE

Delta results are always calculated as the value of the
active marker minus the value of the inactive marker.
For example, if the x-axis position of the active marker
is to the left of the inactive marker, the 'Delta x' value
will always be negative.

w Histogram graphs — ’Delta x” is the difference in the center
value of the two bins at the markers; "Delta y’ is the
difference in the number of measurements in the two bins
at the markers.

m Time Variation graphs — ‘Delta x” is the difference
between the time of the measurements at the two markers;
"Delta ¥ is the difference in the measurement results at the
two markers.

® Event Timing graphs -— 'Delta x” is the difference between
the time of the measurements at the two markers.

m The measurement numbers associated with the delta
calculations between the two markers are displayed in a
message on the status line above the graph.

Stats mode: (only available for Histogram graphs)

m Four statistics values are displayed. They are: minimum,
maximum, mean, and standard deviation. The values are
based upon Histogram bin values between the =« 0 «®
markers (including the bins at the markers). See the Note
on the next page.
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NOTE

Histogram statistics (as opposed to the statistics
available on the Numeric screen) are bin-value derived,
not measurement-value derived. The reason is that for
measurement sequences of more than one block, not
alf of the data is available to calculate statistics using
every measurement value. The statistics displayed here
(on the Graphic screen) will not precisely match those
displayed on the Numeric screen for the same
measurement sequence. This is because the histogram
statistics are limited by the bin resolution. All
measurements are assumed to lie at the center of the
histogram bin.

Minimum: the center value of the left-most bin enclosed by
the markers.

Maximum: the center value of the right-most bin enclosed
by the markers. '

Mean (calculated as shown in the two steps below):

1. The center value of each bin is multiplied by the
number of measurements in that bin.

2. The results of (1) are added together and then
divided by the total number of measurements
bounded by the markers.

Standard Deviation: the standard formula is used, but the
center value of each bin is used as the value of every
measurement in that bin for the purposes of this
calculation.

The number of measurements used to calculate the
statistics is displayed at the top of the display screen. It
shows the number of measurements between the markers.

Mod Vals mode: (Only available for Time Variation graphs)

16-12

Displays the following modulation parameters for the
measurement data between the «+» 0 «@ markers: the
peak-to-peak deviation, the modulation center value (2
pk-pk), and the average modulation rate.

Modulation values are re-computed whenever the markers
are moved or another measurement acquisition takes place.



Marker Next

Graphic Results

Comments:

m The words, “not computable,” will be displayed where the

modulation rate normally appears when:

1. The « 0O «® markers do not have at least one cycle
of the modulating signal between them.

2. The modulation on the portion of the signal bounded
by the «» [0 <@ markers does not exhibit periodic
behavior.

MRKR NEXT
Data Pt
Pixel

The HP 5373A CRT (cathode ray tube) can be divided into 125
columns in the horizontal direction for the display of graph
data. The Marker Next feature provides two methods for
scrolling the markers across the Time Variation or Event
Timing graph data:

m Data Pt — the active marker moves from measurement to

measurement. When many measurements are combined
info the 125 data columns, such as for a measurement size
of 1,000 results or more, marker movement may appear
sluggish because it is moving among multiple
measurements within each column. As you zoom in on a
graph, the display columns have fewer and fewer data
points within them, until only one data point is shown per
column, or no data points are contained in a column.

Pixel — the active marker moves from display column to
display column. This can be a faster way of scrolling
through the data when the data is concentrated on the
display. If multiple measurements are included in a
column, the marker will only indicate the first
measurement to occur in time in each column. This is
evident from watching the "Meas # readout just below the
graph x-axis values as the marker is scrolled across the
display.

Comments:

This function is not available for Histogram graphs. Marker
movement on Histogram graphs is from the center value of
one bin to another.
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Move Marker to
Maximum

Move Marker to
Minimum

Move
(active) Marker
to Maximum

When this softkey is pressed:

= The active marker moves to the largest y-axis data point on
the portion of the graph currently displayed. If there is
more than one point with that value, the marker will move
to the closest one.

w For Histogram graphs, the maximum value is the bin with
the most measurements.

m For Time Variation graphs, the maximum value is the
largest measurement value.

w For Event Timing graphs, this feature is not available.
Comments:

This feature will stay active for consecutive blocks of data if no
other commands or key presses occur before new data is
graphed. For example, if the marker is moved, it will not
automatically go to the maximum value of the data displayed
for the next acquired block of data.

Use <« 0O or « @ marker for precise readout of maximum
value.

Move
{active) Marker
to Minimum

When this softkey is pressed:

m The active marker moves to the smallest y-axis data point
on the portion of the graph currently displayed. If there is
more than one point with that value, the marker will move
to the closest one.

e For Histogram graphs, the minimum value is the bin with
the fewest measurements (zero is the smallest value).

w For Time Variation graphs, the minimum value is the
smallest measurement value.

w For Event Timing graphs, this feature is not available.



Move Inactive
Marker to Active
Marker

Graphic Results

Comments:

This feature will stay active for consecutive blocks of data if no
other commands or key presses occur before new data is
graphed. For example, if the marker is moved, it will not
automatically go to the minimum value of the data displayed
for the next acquired block of data.

Use «+» [0 or <@ marker for precise readout of minimum
value.

Move (inactive marker)
to (active marker)
location

When this softkey is pressed:

s The inactive marker is moved to the same display location
as the active marker. The inactive marker is visible only
after the active marker is moved, as the active marker is
shown “on top of” the inactive marker.

Comments:

This is a valuable feature when you have zoomed around the
active marker, leaving the inactive marker at a location outside
the zoom window. Now if you want to perform a Delta or
Statistics function on this portion of the graph, this feature is a
convenient way to bring the inactive marker into the display.
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ZOOM OPTIONS

16-16

Figure 16-4.
Zoom Options Menu

Zoom In

Zoom features for the HP 5373A make it possible to magnify a
certain portion of the graph that may be of interest.

The list of Zoom Option softkeys include two that affect the
markers: marker selection and marker orientation. Refer to
Marker Options for a description of their operation.

b

Braph shosc 1888 wgas ¢ 1801, HENU Katn l

Hist: Freguency A @t oct 1989 15:58:52 |drkriETN
0 Mkr x: 3.8691 KH2 8 < min Hisp Scal
y: B Meas 8 > max WARKER

LN | pur- e

588

xeas ot B
ORIENT

1
Zgon In
Around

«0 Harder
Zooa Qut
around

¢ 0 Harker
seas RE—

=} Return to
9.8891 MHz : $.8816 MHz ryl) Scale
180 HzAdisp DD __ o

L L bbb

Zoom In
Around
(active) Marker

m Pressing this softkey magnifies a portion of the graph,
giving a close-up view of the data. The zoom action takes
place around the active marker.

m Below the active marker there is a ‘preview bar’ that tracks
the active marker and indicates the portion of the graph
that will fill the graph area when the Zoom In softkey is
pressed. This bar appears as a highlighted portion of the
x-axis when using «» [0 <@ markers.

There is also a preview bar for [0 1@ markers on the
Time Variation graph.




Zoom Ont

Full Scale

Graphic Results

w Above the main display graph is the panorama display. It
always shows all data available for viewing. When the
main graph is zoomed in, the panorama display will
continue to show all the data that has been graphed. A line
segment under the panorama graph will be highlighted to
indicate the portion of the whole graph that is currently
shown in the main display area.

Comments:

The panorama display does not provide a detailed view,
however, it will give you an idea of what portion of the data is
currently displayed. In addition, displays with very
concentrated data will be easier to see in this wide view.
Examples are bi-modal histograms or burst data on Time
Variation graphs.

<[] <@ markers appear on the panorama graph, while
10 1@ markers do not.

The Zoom feature is not available for 0 (® markers on
Histogram graphs.

Zoom Out
Around
(active) Marker

m Pressing this softkey performs the reverse of the Zoom In
softkey. Approximately twice as much of the graph will be
displayed each time the Zoom Out softkey is pressed.

Return to
Full Scale

m Pressing this softkey re-scales the graph to full scale,
showing all data.
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DISPLAY OPTIONS  Display features are available for only the Histogram graphs
and Time Variation graphs. These features affect how data will -

be displayed on the graphs.
Figure 16-5.
Display Options Menu (=
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Update  UPDATE
While
After

This feature is available in the following instances:

a for Histogram graphs when the measurement sequence is
multi-block and the total number of measurements exceeds
the memory size (text on the Function menu reads,
“Results will be most recently acquired block”). At the
completion of the measurement sequence, the Histogram
graph always contains the cumulative results.

1. UPDATE While — will update the graph and display
the accumulated results after each block is acquired.
This mode is often referred to as a “growing
histogram”. It is useful for observing trends after
only a few blocks to help determine if the
measurement is appropriate.

2. UPDATE After — will cause the graph to display the
accumulated results only after the final block of the
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View Channel

Graphic Results

measurement sequence is acquired. This typically
results in a faster acquisition, since time is not taken
to periodically update the display during acquisition.

w for Time Variation graphs when the measurement
sequence is multi-block and the total number of
measurements exceed the memory size (text on the
Function menu reads, “Results will be most recently
acquired block”).

3. If the results are not averaged, "Update While” will
cause each block of data to be displayed as it is
acquired. There is no accumulation of data across
blocks. "Update After’ will cause only the last block of
the measurernent sequence to be displayed.

4,  If the results are being averaged (see PRF, Frequency,
PRI, and Period Measurements), "UPDATE While’
will cause a graph of the accumulated averaged
results to be displayed after each block is acquired.
The last block displayed represents the average of all
the blocks acquired. "UPDATE After’ will cause only
one graph to be displayed at the end of the
measurement sequence. It will represent the average
of all the blocks acquired.

VIEW
CHANNEL
A B (A C) (B C)

Use this softkey to select the channel to graph when making
dual-channel, dual-result measurements. These are:

m Frequency A&B, A&C, B&C (with Channel C option)
m Period A&B, A&C, B&C (with Channel C option)
m Totalize A&B

Only one channel can be graphed at a time. The softkey is used
to specify which one to display. If the measurement does not
provide dual results, the softkey reflects the current
measurement channel, and no other selection is available.
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SCALING OPTIONS

16-20

. Figure 16-6.
Scaling Options Menu

Yscale

Scaling options allow you to set the scale limits for each of the
graph types. When manual scaling is off, the graphs are
automatically scaled. A general description of each of the
scaling features is included here, but you should refer to the
graph of interest in this chapter for a detailed description of
how each feature applies to the specific graph type you are

using,

The Scaling Option softkeys include two that affect the
markers: Marker Selection and Marker Orientation. Refer to

Marker Options for a description of their operation.
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YSCALE
Log Lin

This feature allows you to select between two scaling modes

for the y-axis of Histogram graphs:

g LOG — the y-axis is displayed on a logarithmic scale

s LIN — the y-axis is displayed on a linear scale

Refer to Histogram Scaling Options for more information.




Graphic Results

Manual Scale X-axis

Manual Scale Y-axis

Autoscale Range Hold

MAN SCALE
X-AXIS
On Off

With Manual Scale X-Axis On:

m Histogram — you can set the x-axis minimum value and
the bin width

» Time Variation — you can set the x-axis minimum and
maximum values

= Event Timing — you can set the x-axis minimum and
maximum values

m Entered numbers will default to predetermined values
according to a “1-2-5” pattern.

MAN SCALE
Y-AXIS
Cn Off

With Manual Scale Y-Axis On:

m Histogram — you can set the y-axis maximum value

m Time Variation — you can set the y-axis minimum and
maximum values

m Event Timing — there are no y-axis values for this type of
graph

® Entered numbers will default to predetermined values
according to a “1-2-5" pattern.

Autoscale
Range Hold
X-axis {or Y-axis)

This feature is used to copy the current autoscale axis values
as the manual scaling values. Then when manual scaling is
turned on, the starting points for selecting new values are the
autoscaled values. This is useful to acquire a set of data, using
autoscale to determine the range. Then press this softkey and
turn on manual scaling. All subsequent acquisitions appear on
the same scale, so results are “visually” comparable.
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Marker Range Hold
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HISTOGRAM
GRAPH

NOTE

If Manual scaling is turned on and no endpoint values
have been set (from previous numeric entry or Range
Hold operations), the Autoscale Range Hold action
automatically takes place.

Marker
Range Hold
X-axis (or Y-axis)

This feature is used to copy the values of the current marker
positions as the manual scaling values. Then when manual
scaling is turned on, the portion of the graph that is bounded
by the markers is expanded to fill the display. New axis values
can be entered at this point, if desired. This is useful as a
means to use the markers to define subsequent displays. As
long as the data can be seen on the graph, it is much easier to
use the markers to define the scaling limits, as opposed to
entering discrete values. (Note: The HP 5373 A still acquires all
the data, but you cannot view it while manual scaling is on.)

The Histogram plots the number of occurrences of
measurement values versus those measurement values. The
x-axis of the Histogram covers the range of measurement
values; the y-axis displays the scale for the number of
measurements.

The x-axis is divided into discrete ranges of values, called bins;
the y-axis indicates the number of measurements in each of the
bins.

Comments:

The Histogram graph sorts data by measured value, so the
order in which the data is collected is lost. Use the Time
Variation graph to display the measured values as a function
of time.

Figure 16-7 shows a Histogram graph with information
highlighting the organization of the graph.



Graphic Results
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Figure 16-

7. Histogram Graph Organization
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Histogram Main m Grid
Options m Outline
GRID:

» The spacing depends on the y-axis scaling mode (Yscale
feature set on the Scaling Options menu). The mode can be
Linear or Log.

m Linear — the graph is divided by four horizontal lines. A
label appears to the left of the graph showing the number
of measurements per division.

» Log — the horizontal line spacing is based on the decade
values covered. For example, if y-axis is scaled 0 to 1000,
grid lines appear at 1, 10, and 100 measurement points. Log
is useful when large measurement samples are taken and
bins with few values are of interest.

See Figures 16-8 and 16-9 for a comparison of the Linear and
Log scales using the same graph data.
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Histogram Log
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OUTLINE:

® OUTLINE On is the default condition. Each Histogram bin
will have lines connecting the top of that bin to the top of
adjoining bins. This way the graphs can be drawn faster.

wm OUTLINE Off provides vertical lines drawn for each
Histogram bin from the bin top to the x-axis of the graph.

Comments:

When using the SHOW GRAPH features to view two
Histograms simultaneously, they are easier to distinguish if
one is displayed with Outline On and one with Outline Off.

Marker

Delta

Statistics

Marker to Maximum
Marker to Minimum

Histogram Marker
Options
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MARKER:

The « 1 <@ markers provide an x-axis value for the bin
at the marker and the number of measurements in the bin.

The I [® markers display a number of measurements
dependent on the position of the markers relative to the
y-axis scale, not the measurement data.

DELTA:

NOTE

Deilta on the «[J <@ markers is the difference in the
center value of the two bins at the markers (x-axis values),
and the difference in the number of measurements in the
two bins at the markers (y-axis values).

Deltaonthe 1[0 {® markers is the y-axis difference in the
position of the two markers.

The measurement numbers associated with the delta
calculations between the two markers are displayed in a
message on the status line.

Delta results are always calculated as the value of the
active marker minus the value of the inactive marker.
For example, if the x-axis position of the active marker
is to the left of the inactive marker, the ‘Deita X’ value
will always be negative.

STATISTICS:

Four statistics values are displayed. They are: minimum,
maximum, mean, and standard deviation. The values are
based upon Histogram bin values between the two
markers (including the bins at the markers).
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NOTE

Histogram statistics (as opposed to the statistics
available on the Numetric screen) are bin-value derived,
not measurement-value derived, The reason is that for
measurement sequences of more than one block, not
all of the data is available to calculate statistics using
every measurement value. The statistics displayed here
(on the Graphic screen) will not precisely match those
displayed on the Numeric screen for the same
measurement sequence. This is because the histogram
statistics are limited by bin resolution. All measurements
are assumed to lie at the center of the histogram bin.

m  Minimum: the center value of the left-most bin enclosed by
the markers.

x  Maximum: the center value of the right-most bin enclosed
by the markers.

m Mean;

1. The center value of each bin is multiplied by the
number of measurements in that bin.

2. The products of (1) are added together and then
divided by the total number of measurements
bounded by the markers.

s Standard Deviation: the standard formula is used, but the
center value of each bin is used as the value of every
measurement in that bin for the purposes of this
calculation.

® The number of measurements used to calculate the
statistics is displayed at the top of the display screen. It
shows the number of measurements between the markers.

MOVE MARKER TO MAXIMUM:

m The active marker moves to the tallest bin (the one with the
most measurements) on the portion of the graph that is
currently displayed.
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Histogram
Zoom Options

MOVE MARKER TO MINIMUM:

The active marker moves to the shortest bin (the one with

the least measurements) on the portion of the graph that is
currently displayed. If any bin contains no measurements,
that is the minimum.

Zoom In/Out

ZOOM IN:

Pressing this softkey magnifies a portion of the graph,
giving a close-up view of the data. The zoom action takes
place around the active marker.

Panorama display above the main display area always
shows all the data that is available for viewing. There is a
highlighted line segment under the panorama display that
indicates the portion of the whole graph that is currently
shown in the main display area.

Use the Return to Full Scale softkey at any time to display
all the measurement data that has been graphed.

Z00M OUT:

The Zoom Out softkey performs the reverse of the Zoom
In softkey. Approximately twice as much of the graph will
be displayed each time the Zoom Out softkey is pressed.

Comments:

You can zoom in on data of interest between two markers with
a feature in the Scaling Options. Use the following steps:

1. Set markers to enclose data of interest.

2. Go to Scaling Options and press Marker Range Hold
X-axis softkey.

3. Set Manual Scale to On.
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Histogram Display & Update
Options View Channel

UPDATE:

The Update feature is available for Histograms when
measurement sequences are multi-block AND the total
number of measurements exceeds measurement memory. This
is indicated by text on the Function menu that reads as follows:

1. “Results will be most recently acquired block”
OR

2. “Display Averaged Results from all blocks,” with the
“Averaged Results” field locked-out, that is, it is not
selectable with the menu cursor,

Figure 16-10 shows a setup where UPDATE is not offered.
Figure 16-11 shows a setup where UPDATE While or After is

available.
Figure 16-10.
UPDATE is Not t
Available
Tine Int A~ B: 1.627 6 us 1% 1
Interval
FUNCTIDN

Time Interval Heasurement Channel - Cottinuous !
#oqul re — blocks of | weas 1i¥e Intyl
fre-trigger Total Mezs = 4,088 ——— |
Bispiay trom all blocks +i= Tine

. . Interual ;
Edge Holdoff Arxing Hode
8lock Holdoff:
After edge of JREIIT
Arm a block of weasuresments Frequency ;
Sasple Aras ~-y Period ;
iArs sanpling con weas channel autosatically i
| |
! i
i | - fore - 3

r—w*
|
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Figure 16-11.

UPDATE While or After

16-30

Selection is Available
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# UPDATE While — the Histogram is updated after each

block to reflect the cumulative data. This mode is

sometimes referred to as a “growing histogram.” It is
useful for observing trends after only a few blocks to help
determine if the measurement is appropriate.
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NOTE

When making a multiple block measurement using
autoscaling, the overall range of the x-axis is
determined with the first block of data, If a subsequent
block in the same measurement sequence has data that
falls outside the range set after the first block, those data
points will not be included in the Histogram.

When this happens, there will be an arrowhead to the
left and/or right of the panorama display. The arrowhead
indicates that data was collected outside the graph
boundaries, and cannot be graphed. The number of
measurements that fell outside the graph limits is listed
above the panorama display (M < min, N > max).

To ensure that all data falls inside a given range on the
Histogram, use manual scaling to set the graph
boundaries.

This note applies only to  non-Histogram
measurements. Histogram measurements have no
autoscaling feature. Refer to chapter 4, “Histogram
Measurements,” for more information.

m UPDATE After — the Histogram is not displayed until all
blocks of data have been collected. This is a faster mode of
operation for multiple-block measurements because the
graph is only drawn once. The disadvantage is that no
results are observable until the end of the measurement
sequence. For a large number of blocks, this could take
quite some time. During the acquisition, the current
number of blocks collected is displayed on the Numeric
screen.

NOTE

When using autoscaling, the x-axis endpoints are
determined based on only the first block of data. See
the Note under Update While.
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All the data from the measurement sequence is graphed in the

Histogram, as long as all the data falls within the boundaries
of the graph. There are a total of 2,000 bins for the Histogram.
When data is not graphed, the number of measurements
outside the Histogram bounds will be noted above the
panorama display. See the example in Figure 16-12.

Figure 16-12. =
Not All Data Graphed I 1

6raph shows 999981 meas € 180%). nERUIEETS
Higt: Cont, Hist TI A 27 Sep 1989 B8:29:85 Mrkr Zoow }
O Bkr x: 16C.8 ns 19 ¢ ®=in |pisp Scal
W 7 seas B > 234 e
AN PR " ! Tuar K/f E
1E+86 Etime N/a
¥eas P I

OUTL.IKE
off

SHOW SRAPH

BE W en
1 "1 ﬂ ﬂ J1 HainsHen
Beas 5 Capy

o
165.8 ns 565.0 ns Grapbh to
2.2 ng/disp binfiemory

S0 I T N T N

VIEW CHANNEL:
wm For dual-channel, dual-result measurements, such as:

Frequency or Period A&B, Totalize A&B, you can select
one or the other channel to graph.
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w Log or Linear scale

Manual Scaling

Histogram graphs can be scaled in both the x and y directions.
The x-axis describes the range of measurement values. The
y-axis describes the number of measurements. Bins are drawn
along the x-axis, with the range of each bin also called, “bin
width.” The height of the bins are determined by the number
of measurements falling within the range defined by each bin.
For any data point on the graph:

m the x-axis coordinate is the center value of the data bin,

m the y-axis coordinate is the number of measurements in the
bin. ‘

Y-AXIS LOG OR LINEAR SCALE MODE:

w The y-axis scale can be set to Log or Linear mode. The
default is Linear scaling. Log scaling is especially useful for
large sample sizes, because the logarithmic scale tends to
compress the large bin values and expand the small ones,
allowing all components of the graph to be displayed at the
same time. Large sample sizes are easily generated with the
Histogram measurements. These measurements are
described in chapter 4, “Histogram Measurements.”

LINEAR AUTOSCALING:

w The y-axis minimum is defined as 0. The y-axis maximum
is internally selected, based on the maximum bin value of
the Histogram. All bin heights are scaled relative to that
maximum value. The autoscaling algorithm defines y-axis
values on a “1-2-5” pattern. For example, if the maximum
bin height is 4, the y-axis maximum is 5; a height of 7
would force a scale maximum of 10; a height of 18 would
force a scale maximum of 25. From 25, the progression of
values is 50, 100, 250, 500, 1000, etc.
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Comments:

When you enter manually scaled values for the y-axis, the
y-axis maximum value will default to one of the pre-defined
1-2-5 pattern values. For example, if you enter 1200, the y-axis
maximum value will default to 2500, the next higher pattern
value.

w The x-axis limits are determined by the actual
measurement values. The first bin will have a starting
value less than, or equal to, the minimum measurement
value. The last bin will have an ending value greater than,
or equal to, the maximum measurement value.

NOTE

If you are making a measurement acquisition of multiple
blocks, be aware that the overall x-axis limits are based
upon the first block of data. If is possible that a widely
varying input signal may not have all of its data graphed.
The number of measurements not graphed will be
shown above the panorama display. It will show the
number of measurements below the minimum value
and the number above the maximum value. Arrowheads
will also appear alongside the panorama graph
indicating that data occurred outside the boundaries of
the graph.

LINEAR MANUAL SCALING:

m The y-axis minimum is defined as 0. The y-axis
maximum is specified by the user. This is done by first
setting the MAN SCALE Y-AXIS softkey to On. Press the
Y MAXIMUM softkey and a numeric entry field will
appear below the graph. All bin heights are scaled relative
to the maximum y-axis scale value.

Range: Y-axis maximum must be a positive value 25.1f a
negative value or a positive value < 5 is entered, it will be
changed to 5.

Y-axis maximum must be an integer value. If a non-integer is
entered, it will be rounded up to the nearest integer.

The maximum value is TE+12. If a greater value is entered, it
will default to 1E+12.
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Comments:

When you enter manually scaled values for the y-axis, the
y-axis maximum value will default to one of the pre-defined
1-2-5 pattern values. For example, if you enter 1200, the y-axis
maximum value will default to 2500, the next higher pattern
value. Read the description for how the scale values are
automatically set for more on the 1-2-5 scale pattern.

m For the x-axis, the user enters a minimum value and a bin
width. There will always be 2,000 data bins available for
graph data, so the span of the graph will be:

2,000 x bin width
and the ending value will be
minimum value + (2,000 x bin width)

Error checking takes place to insure that the minimum value
and the bin width satisfy the resolution requirements for the
current measurement. For example, if a bin width less than the
minimum resolution of the measurement is entered, the bin
width will be increased as required. Also, the starting value
actually used in scaling the graph will have to be the entered
value rounded down to the nearest multiple of resolution.

LOG AUTO SCALING:

® lhe y-axis minimum is defined as 0. The y-axis maximum
is internally selected, based on the maximum bin value of
the Histogram. The maximum y-axis scale value will be the
next power of 10 that is greater than the maximum bin
value. For example, if the maximum bin value is 72, the
maximum y-axis value is 100; a maximum bin value of 490
would force a scale maximum of 1000. All bin heights are
scaled relative to the maximum graph value. Although
zero is not defined for log scaled graphs, there needs to be
a way to show that some bins contain no measurements. 0
appears where normally .9 appears on a Log scale graph.
When the grid lines are displayed, the line representing 1 is
just above the x-axis.

m The x-axis limits are determined by the actual
measurement values. The first bin will have a starting
value less than, or equal to, the minimum measurement
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value. The last bin will have an ending value greater than,
or equal to, the maximum measurement value.

NOTE

If you are making a measurement acquisition of muftiple
blocks, be aware that the overall x-axis limits are based
upon the first block of data. It is possible that a widely
varying input signal may not have alf of its data graphed.
The number of measurements not graphed will be
shown above the panorama display. It will show the
number of measurements below the minimum graph
value and the number above the maximum graph value.
Arrowheads will also appear alongside the panorama
display indicating that data occurred outside the
boundaries of the graph.

LOG MANUAL SCALING:

® The y-axis minimum is defined as 0. The y-axis maximum
is specified by the user. This is done by first setting the
MAN SCALE Y-AXIS softkey to On. Then pressing the
Y MAXIMUM softkey will cause a numeric entry field to
appear below the graph. All bin heights are scaled relative
to the maximum y-axis scale value,

Range: Y-axis maximum must be a positive value 210.If a
negative value or a positive value < 10 is entered, it will be
changed to 10.

Y-axis maximum must be a power of ten. An entered value
that is not a power of ten will be rounded up to the next
largest power of ten.

The maximum value is 1E+12. If a greater value is entered, it
will default to 1E+12.

m For the x-axis, the user enters a minimum value and a bin
width. There will always be 2,000 data bins available for
graph data, so the span of the graph will be:

2,000 x bin width
and the ending value will be

minimum value + (2,000 x bin width}
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Error checking takes place to insure that the minimum value
and the bin width satisfy the resolution requirements for the
current measurement. For example, if a bin width less than the
minimum resolution of the measurement is entered, the bin
width will be increased as required. Also, the starting value
actually used in scaling the graph will have to be the entered
value rounded down to the nearest multiple of resolution.

Limit lines on histograms are two vertical lines which overlay
the graph. Their positions are dictated by the limit values
entered on the Math menu. One line marks the low limit, and
one marks the high limit. Limit lines are displayed when:

m the Limits feature is enabled on the Math menu for the
channel being measured

= the limit values are within the display range of the graph
being viewed.

Comments:

If one or both limit lines fail to appear on the graph, check the
graph scale to make sure the limit values are within those
spanned by the graph.

The Time Variation graph plots measurement value versus the
actual time of measurement. The x-axis covers the time span
over which the measurements were acquired. The y-axis
covers the measurement range.

Figure 16-13 shows a Time Variation graph with information
on the organization of the graph.
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Time Variation a Grid

Main Options m Connect Data

GRID:

m The graph is divided by four horizontal lines and nine
vertical lines. The display shows a range of frequency,
time, %, events, or degrees, per division along the y-axis.
The type of units depends on the measurement function
selected (see Figure 16-14).

Figure 16-14. }
Time Variation Grid = \ !
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CONNECT DATA:

m This feature provides a “connect-the-dots” display of the
measurement data. No interpolation is done between data
points. This is a linear connection of data points (see Figure
16-15).
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Figure 16-15.
Connect Data On
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MARKER:

w The <1 @ markers provide an x-axis value of the time at
which the measurement was acquired, and a y-axis value
of the measurement result.

w The {007® markers display a y-axis position, expressed in

measurement units. The readout is related to the value at
the marker’s position on the y-axis scale, not the
measurement data.
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DELTA:

s The delta information is presented for the portion of the
graph data between the two markers.

m ‘Delta X" for the <[ «® markers is the difference between
the stop times at which the two measurements were
acquired.

m ‘Delta y’ for the «0O <@ markers is the difference in
measurement values of the two measurements at the
marker locations.

m Delta on the <[] «® markers also provides a count of the
input events between markers. This is only for the
measurement configurations that provide this data to the
graph (see Figure 16-16).

m Deltaon the (0] @markers is the y-axis difference in the
position of the two markers (see Figure 16-17).

m Status line displays the measurements that are the
endpoints of the calculation.

Figure 16-16.
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Figure 16-17.
Time Variation
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Delta results are always calculated as the value of the
active marker minus the value of the inactive marker.
For example, if the x-axis position of the active marker
is to the left of the inactive marker, the "Delta x’ value
will always be negative.

MODULATION ANALYSIS:

The Modulation Analysis feature provides the following
modulation parameters for the Time Variation graph data: the
peak-to-peak deviation, the modulation center value, and the
average modulation rate.

® The modulation values are re-computed whenever the
markers are moved or another measurement acquisition
takes place.

Comments:

m The words, “not computable,” will be displayed where the
modulation rate normally appears when:
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1. The <O <@ markers do not have at least one cycle
of the modulating signal between them. The markers
must encompass at least a pair of threshold crossings.
A threshold is defined as 50% of the peak-to-peak
deviation value.

2. The modulation on the portion of the signal bounded

by the vertical markers does not exhibit periodic
behavior.

Figure 16-18 shows an example of modulation analysis on a

frequency modulated signal. Read the Technical Comment on
the next page.

Figure 16-18.
Modulation Analysis
on a Sine Wave
Modulated Signal
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TECHNICAL COMMENT
Modulation Analysis Calculations:

All calculations include only the portion of the measurement data
enclosed by the markers.

Pk-Pk (Peak-to-Peak Deviation) — The Pk-Pk Deviation is the
difference between the peak wupper value and peak lower value.

Center (Center Value) — The Center value is calculated as the
simple mean of the maximum and minimum y-axis values.

Rate (Average Modulation Rate) — Simply stated, the modulation
rate is calculated as follows: '

number of crossings of center value —1
time between first and last crossings

Modulation Rate =

The numerator is the number of modulation periods within the
range of analysis. For both the first and last center crossings, the
time of the crossing is estimated by first determining a third-order
polynomial fit of the data near the crossing, then solving for the
time at which the polynomial intersects the center value.

A hysteresis of 10% of the pk-pk deviation is used in the crossing
count determination. This reduces the possibility of erroneous
mis-counts due to noisy modulations or measurement data near
the resolution limit of the HP 5373A.

MARKER NEXT:

@ Data Pt — the active marker moves from measurement to
measurement. When many measurements are combined
into the 125 data columns, such as for a measurement size
of 1,000 results or more, marker movement may appear
sluggish because it is moving among multiple
measurements within each column. As you zoomin on a
graph, the display columns have fewer and fewer data
points within them, until only one data point is shown per
column, or no data points are contained in a column.

e Pixel — the active marker moves from display column to

display column. This can be a faster way of scrolling
through the data when the data is concentrated on the



Time Variation
Zoom Options

Graphic Results

display. If multiple measurements are included in a
column, the marker will only indicate the first
measurement to occur in each column. This is evident from
watching the "Meas # readout just below the graph x-axis
values as the marker is scrolled across the display.

MOVE MARKER TO MAXIMUM:arker to maximum;Time
Variation

w The active marker moves to the maximum data point on
the portion of the graph currently displayed.

MOVE MARKER TO MINIMUM:

s The active marker moves to the minimum data point on
the portion of the graph currently displayed.

s ZoomlIn

Zoom Qut
ZOOM IN:

» Pressing this softkey magnifies a portion of the graph,
giving a close-up view of the data. The zoom action takes
place around the active marker.

m The panorama display above the main display area always
shows all the data that is available for viewing. There is a
highlighted line segment under the panorama dispiay that
indicates the portion of the whole graph that is currently
shown in the main display area.

m Use the Return to Full Scale softkey at any time to display
all the measurement data that has been graphed.
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Time Variation
Display Options

Z00M OUT:

 The Zoom Out softkey performs the reverse of the Zoom
In softkey. Approximately twice as much of the graph will
be displayed each time the Zoom Out softkey is pressed.

Comments:

You can zoom in on data of interest between two markers with
a feature in the Scaling Options. Use the following steps:

1. Set markers to enclose data of interest.

2. Go to Scaling Options and press Marker Range Hold
X-axis softkey.

3. Set Manual Scale to On.

s Update

View Channel
UPDATE:

The Update feature is available for the Time Variation graph
when measurement sequences are multi-block AND the total
number of measurements exceeds measurement memory. This
is indicated by text on the Function menu that reads as follows:

1. “Results will be most recently acquired block”

OR

2. “Display Averaged Results from all blocks,” with the
“Averaged Results” field locked-out, that is, it is not
selectable with the menu cursor.

Figure 16-19 shows a setup where UPDATE is not offered.
Figure 16-20 shows a setup where UPDATE While or After is
available.
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® UPDATE While — the Time Variation graph is updated
after each block to reflect the cumulative data. It is useful
for observing trends after only a few blocks to help
determine if the measurement is appropriate.

g UPDATE After — the Time Variation graph is not
displayed until all blocks of data have been collected. This
is a faster mode of operation for multiple-block
measurements because the graph is only drawn once. The
disadvantage is that no results are observable until the end
of the measurement sequence. For a large number of
blocks, this could take quite some time. During the
acquisition, the current number of blocks collected is
displayed on the Numeric screen.

VIEW CHANNEL:

s For dual-channel, dual-result measurements, such as
Frequency or Period A&B, or Totalize A&B, you can select
one or the other channel to graph.

Time Variation  For a description of each of the Scaling Options softkeys, see
Scaling Options  “Scaling Options” in this chapter.

AUTOSCALING:

8 The x-axis values are determined by the time range
delimited by the first and last measurements of the
measurement sequence. The graph will fit within that
range.

m The y-axis values are determined by the minimum and
maximum measurement data values. The minimum and
maximum y-axis values of the graph will be adjusted to
values that enclose the actual measured values.

MANUAL SCALING:

m For the x-axis, the user may enter a minimum and
maximum value. Note that the x-axis is only in terms of
" actual measurement time. Therefore, the minimum and
maximum values must both be greater than, or equal to,
zero. If a negative number is entered, it will default to zero.
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BLOCK AVERAGING
AND

TIME VARIATION
GRAPH

® For the y-axis, the user may enter a minimum and
maximum value. There are no limitations on negative
values. If Math features are enabled, it is possible that
measurement results will be negative. Also, negative
results are possible for +T1, Phase Deviation, Time
Deviation, Frequency Deviation, and Difference
measurement results for Frequency, Period, and Totalize.

The HP 5373A has the capability of averaging multiple blocks
of measurements. This is valuable for increasing the resolution
of measurement sequences that have dynamic, repeating
inputs. It is made possible by the ability of the HP 5373A to
reference in time the different blocks of measurements. This is
done by measuring the time from the event that arms a block
of measurements to the first sample of that block. Review
chapter 2, “PRF, Frequency, PRI, and Period Measurements”
and chapter 5, “Arming,” for a description of blocks of
measurements, samples, and arming terms. IT IS
IMPORTANT TO REALIZE THAT WHEN BLOCK
AVERAGING IS ACTIVE, THE INDIVIDUAL BLOCK
RESULTS ARE UNAVAILABLE.

The measurement configurations that reference the block of
measurements to the block arming edge are listed below. This
time reference is critical to the ability to “time-relate” multiple
acquisitions of a repetitive modulated signal. The arming edge
for the block must have a fixed relationship to the modulation
on the input (an alignment of modulation vs. time). An

- example of this is: the reference edge is the voltage tuning step

from a VCO and the measured signal is the VCO output.

The approach for averaging multiple blocks of measurements
is: using the block arming edge as the time reference for each
block that is acquired, the blocks are averaged together in both
the x-axis (time) and y-axis (measured value) dimensions.

The averaging feature is selected on the Function menu. It is
available for a specific set of measurement functions and
arming modes. These setups reference the block of
measurements to the block arming edge rather than the first
sample of the block. This is necessary to properly time-relate
multiple acquisitions of a repetitive input signal.
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Measurements That
Provide Averaged

16-50

Block Averaging is provided for the following measurement
configurations:

A PRF, Frequency, PRI, or Period measurement sequence
of multiple blocks with one of the following arming modes:

Edge Holdoff
Time Holdoff
Event Holdoff
Edge / Interval
Edge / Edge
Edge / Cycle
Time / Interval
Event / Interval

u A Continuous Time Interval measurement sequence of
multiple blocks with one of the following arming modes:

= Edge Holdoff
& Time Holdoff
m Event Holdoff
m Edge / Interval

= A Phase or Phase Deviation measurement sequence of
multiple blocks with one of the following marming modes:

= Edge Holdoff
m Edge Interval

If the total number of measurements in the acquisition exceeds
the measurement memory, the Time Variation graph can be
redrawn after each block. The feature that allows this selection
is UPDATE on the Display Options menu. For measurement
sequences exceeding the measurement memory size, the
Numeric screen always displays a block of averaged results
after each additional block is acquired. Each Time Variation
graph display shows the average of the blocks accumulated up
to that point. The final graph shows the averaged results of all
the blocks. (See description of UPDATE under “Time
Variation Display Options”.)



Timing Information

Figure 16-21.
All Results Selected for
Measurement Results

Graphic Results

The time reference at the beginning of each block is called a
“time-stamp” of the block arming edge. The time value is
labeled with a letter “T” on the Numeric screen results before
the first measurement of a block. A “T” appears on the

Time Variation graph only when “ All Results” is selected

on the Function menu in place of “Averaged Results.” (The
choice of “All Results” is only available for block averaged
acquisitions when the total number of measurements

[blocks Xmeasurements per block] will fit in measurement
memory.) Figure 16-21 shows an example of a Time Variation
graph with multiple time referenced blocks. Also, if the
marker is on the time-stamp, the x-axis time will be displayed,
the y-axis shows “(holdoff edge)”, and the measurement
number = “T”.
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NUMERIC SCREEN TIMING  The time from the block arming edge to the first sample of the
measurement block is displayed on the Numeric screen
preceded by the letter “T” (see Figure 16-22).

Figure 16-22. —
T = Time from Block —
Arming Edge to First
Sample l
P RESULT DISPLAY Formats )
Freguency A B% Get $989 16:38:58 gt E
188 Heasureaents
Vied Foss # w Apag «m««j
Hease ¥easurenent/Bate Time |
1 52.2 ns MW Expand
ote "
BEA1  Heas 18.78 HHz FR———
Bate 185.6 ns
BeB2  Heas 18.78 HHz . j
ate 92.8 ns
8883  Heas 18.78 MHz 1
Bate 92.8 ns Prior Page 3
AABd  Heas 18.76 MHz et —
bate 92.8 ns Kext Page
8BBS  Heas 18.768 NHz 4 . 3
Gate 92.8 ns L

{____

TIME VARIATION  The averaged data points on the Time Variation graph are
GRAFHTIMING  positioned at the center of their measurement intervals. The

time value (x-axis) of the first measurement of the block is (the
time from the block arming edge to the first sample of the
measurement block) PLUS (half the measurement interval of
the first measurement). The x-axis time to the subsequent
measurements is always the time from the block holdoff edge
to the middle of the measurement interval located by the
active marker. Compare the x-axis marker information of the
first measurement in Figure 16-23 to the time of the “T” value
plus half the gate time of the first measurement in Figure 16-22.
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Data Points are Located

Figure 16-23. l
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Limit Lines on Time  Limit lines on Time Variation graphs are two horizontal lines
Variation which overlay the graph. Their positions are dictated by the
limit values entered on the Math menu. One line marks the
low limit, and one marks the high limit. Limit lines are
displayed when:

m the Limits feature is enabled on the Math menu for the
channel being measured,

m the limit values are within the display range of the graph
being viewed.

Comments:

If one or both limit lines fail to appear on the graph, check the
graph scale to make sure the limit values are within those
spanned by the graph.
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PRE-TRIGGER AND
TIME VARIATION

Figure 16-24.
Pre-trigger on the Time
Variation graph

MEASUREMENT
INHIBIT ON TIME
VARIATION

16-54

When a measurement sequence uses Pre-trigger, the
measurement where the pre-trigger event occurred is
identified with a “P” on the x-axis (see Figure 16-24). For
information on how to use Pre- trigger, see chapter 10,
“Pre-trigger Menu.”
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The Inhibit feature is used to selectively suppress the storage
of measurement data. It is enabled on the Pre-trigger menu.
The Inhibit signal polarity and voltage threshold are specified
on the Pre-trigger menu. When the Inhibit feature is active,
measurement data is not stored in measurement memory. Any
input signal activity during Inhibit is not included in the
measurement acquisition. The Time Variation graph shows an
“1” to indicate measurements preceded or extended by Inhibit.
Also, measurement number will have an “1” appended. Any
measurements extended by Inhibit are not included in
statistical or limit analysis. Figure 16-25 shows a measurement
sequence interrupted by Inhibit. For more on Inhibit, see
chapter 10, “Pre-trigger Menu.”



Figure 16-25.
Measurement Inhibit on

Time Variation Graph

EVENT TIMING
GRAPH

Graphic Results
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The Event Timing graph plots the measurement start and stop
values versus the actual time of the measurements. This graph
is only available for time interval measurements (not PRF,
Frequency, PRI, Period, or Totalize). The x-axis covers the time
span over which the measurements were acquired. There is no
y-axis for this graphy; it is one-dimensional.

The graph is drawn as a single horizontal line, with short
vertical lines (called ticks) above the horizontal line
representing start measurement values, and the ticks below
the horizontal line representing stop measurement values. For
a given data point, the x-axis value is the actual start or stop
time of the measurement relative to the first measurement in
the sequence. For any x-axis value, there may be no ticks, a
start tick, a stop tick, or both a start and a stop tick.
Time-stamps, inhibits, and pre-trigger all appear on the Event
Timing graph in the same way as for the Time Variation graph

(T, LP).

Figure 16-26 shows an Event Timing graph with information
on the organization of the graph.
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Figure 16-26. Event Timing Graph Organization
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Event Timing
Main Options

Event Timing
Marker Options

e Grid
GRID:

The graph is divided by nine vertical lines. The spacing of
the lines is not referenced to the displayed measurement
results.

Marker
Delta
Marker Next

MARKER:

Only <0 «® markers are available.

The <[ —® markers provide an x-axis value that is the
start or stop time of a measurement.

DELTA:

Delta is the difference in time of the current marker
positions.

MARKER NEXT:

Data Pt — the active marker moves from measurement to
measurement. When many measurements are combined
into the 125 data columns, such as for a measurement size
of 1,000 results or more, marker movement may appear
sluggish because it is moving among multiple
measurements within each column. As you zoominona
graph, the display columns have fewer and fewer data
points within them, until only one data point is shown per
column, or no data points are contained in a column.

Pixel — the active marker moves from display column to
display column. This can be a faster way of scrolling
through the data when the data is concentrated on the
display. If multiple measurements are included in a
column, the marker will only indicate the first
measurement to occur in each column. This is evident from
watching the ‘Meas #' readout just below the graph x-axis
values as the marker is scrolled across the display.
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Event Timing = ZoomlIn
Zoom Options Zoom Out
ZOOM IN:

k There are 125 display columns across the graph area. When
the number of measurements is such that they cannot all be
assigned to individual display columns, only one
measurement will be graphed per column. The graph must
be zoomed in to resolve the overlapped data points into
individual display columns.

¥ Pressing this softkey magnifies a portion of the graph,
giving a close-up view of the data. The zoom action takes
place around the active marker.

m The panorama display above the main display area always
shows all the data that is available for viewing. There is a
highlighted line segment under the panorama display that
indicates the portion of the whole graph that is currently
shown in the main display area.

m Use the Return to Full Scale softkey at any time to display
all the measurement data that has been graphed.

ZOOM OUT:

m The Zoom Out softkey performs the reverse of the Zoom
In softkey. Approximately twice as much of the graph will
be displayed each time the Zoom Out softkey is pressed.

Comments:

You can zoom in on data of interest between two markers with
a feature in the Scaling Options. Use the following steps:

1. Set markers to enclose data of interest.

2. Go to Scaling Options and press Marker Range Hold
X-axis softkey.

3.  Set Manual Scale to On.
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Event Timing
Display Options

Event Timing
Scaling Options

PRESET VALUES

Graphic Results

There are no display options available for Event Timing
graphs.

s Manual Scaling
AUTOSCALING:

w The x-axis values are determined by the time range
delimited by the first and last measurements. The graph
will fit within that range on the x-axis.

MANUAL SCALING:

m For the x-axis, the user may enter a minimum and
maximum value. Note that the x-axis is only in terms of
actual measurement time. Therefore, the minimum and
maximum values must both be greater than, or equal to,
zero. If a negative number is entered, it will default to 0.

The following graphics conditions are set with the Preset key:
ALL GRAPHS:

Displayed graph = Histogram

X- and Y-axis Manual Scaling Off
Active Marker = « [

Marker Display Mode = Marker
GRID Off

MARKER NEXT = Pixel

SHOW GRAPH = Main

Memory Graph cleared

HISTOGRAM:

m OUTLINE = On

m UPDATE = While

m YSCALE = Linear

m VIEW CHANNEL = A
TIME VARIATION:

m CONNECT DATA Off
w VIEW CHANNEL = A
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16-60

SAVED  The following parameters are stored when the instrument

PARAMETERS configuration is saved, or when the instrument is switched off: '

Graph type selected (Histogram or Time Variation or
Event Timing)

X- and Y-axis Manual Scaling status

All Manual Scaling values

Active marker and its orientation

Marker Display Mode

Grid status

Marker locations

Yscale mode

Update mode

Connect Data mode

View Channel mode for Histogram and Time Variation

The following values are not saved:

Memory Graph data

Main Graph data

Marker, delta, statistics, and modulation values from
the graph data

Event counts from the graph data

Measurement number from the graph data
Histogram underflow /overflow from the graph data
Axes endpoints from the graph data |
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_PERFORMANCE TEST5

This chapter contains procedures for testing the electrical
performance of the HP 5373A Modulation Domain Pulse
Analyzer, using specifications listed in Appendix E, as
performance standards. Three types of testing are described:
operation verification, complete performance testing, and
HP-IB verification.

NOTE
If you are unfamiliar with the operation of the HP 5373A,
you should review the HP 5373A Application Guide.
This document is a “hands-on” tutorial which will help
you become familiar with most of the instrument’s
features. By making the prescribed measurements and
analyzing their results, you will be more comfortable
pressing the front-panel keys and better understand the
organization of the front panel controls.

The Operation Verification is a set of tests which may be
performed to give a high degree of confidence that the
instrument is operating properly, without performing the
complete Performance Tests. An Operation Verification is
useful for incoming inspection, routine maintenance, and after
instrument repair.

The complete Performance Tests verify the specifications listed
in Table 17-2. All tests can be performed without access to the
inside of the instrument.

The HP-IB Verification program exercises the instrument via
the HP-IB interface. The program is written for a Series 200 or
300 HP 9000 as the controller. If the instrument successfully
completes all phases of the verification program, there is a
very high probability that the HP-IB interface is working
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properly. The HP-IB program is available on floppy disks, HP
Part Number 05373-13502 (5 ¥ inch LIF formatted disk) and
HP Part Number 05373-13501 (3 1/ inch LIF formatted disk).

EQUIPMENT  The equipment required for all test procedures in this chapter
REQUIRED is listed in Table 17-1. Any equipment that satisfies the
required characteristics given in the table may be substituted
for the recommended models.
Table 17-1. Equipment Required
INSTRUMENT REQUIRED CHARACTERISTIC RECOMMENDED MODEL
Synthesizer/Function DC to 10 MHz Frequency Range HP 3325A
Generator 45 mVp-p to 5 Vp-p Amplitude Range
-2.5V to +2.5V DC Offset Range
Synthesized Signal 10 MHz to 2.0 GHz Frequency Range HP 8663A
Generator 12.6 mV rms to 707 mV rms Amplitude Range
Digital Voltmeter 10 nV Resolution HP 3458A
Pulse Generator 5 ns Pulse Width HP 8161A
280 nV p-p Amplitude
200 ns Period
Attenuator DC to 10 MHz Frequency Range HP 8495D
20 dB Attenuation
Power Meter 100 MHz t0 2 GHz HP 436A
Power Sensor 100 MHz to 2 GHz HP 8481A
-25 dBm to +7 dBm
Power Splitter 100 MHz to 2 GHz HP 11667 A
Adapter N{m)-to-BNC(f) HP P/N 1250-0780
Adapter Banana(m)-to-BNC(f) HP 1251-2277
Adapter BNC T-connector HP 1250-0781
BNC Termination 50 ohm Feedthrough HFP 10100C
Adapters (2) N(m}-to-SMA(f) HP 1250-1250
Adapters (2) N{m)-to-N(m} HP 1250-0778
Cabie 100 MHz to 2 GHz Frequency Range Gore SN56181
Printer Think]Jet HP 22254
Cable HP-IB HP 10833A
CALIBRATION  The HP 5373A requires periodic verification of correct operation.

CYCLE
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Depending on use and environmental conditions, the HP 5373A

should be checked using the Operation Verification and complete

Performance Tests at least once a year.




TEST RECORD

OPERATION
VERIFICATION
PROCEDURES

HP 5373A Setup

NOTE

Results of the Operation Verification, complete Performance
Tests, and HP-IB Verification test should be recorded on a copy of
the Performance Tests Record, located at the end of this chapter.

Performance Tests

Standard input pod configuration for the HP 5373A is
an HP 53702A Envelope Pod for Channel A and an HP
54002A 50 @ BNC input pod for Channel B.

These Operation Verification Procedures use only an
HP 54002A pod (the standard HP 5373A Channel B
podj as the input pod for either channel being tested. If
a second HP 54002A pod is available to you, you can
remove the HP 53702A pod from the HP 5373A and
insert the second HP 54002A pod in its place. This will
save you the effort of moving a single HF 54002A pod
from one channel to the other as you perform the
operation verification.

With any non-HP 53702A pod (including the HP
54402A) installed as the CHANNEL A input, the
FUNCTION menu “"Measurement" field will display
“Frequency” if the PRF /Frequency softkey is pressed,
or "Period" if the PRI/Period softkey is pressed.

1. Remove any HP 53702A Envelope Pod installed in
the HP 5373A CHANNEL A or CHANNEL B input
position.

2. Install a 50 @ BNC input pod (HP 54002A) in the
CHANNEL A input pod slot in the front panel. (You
will be moving the one pod from one CHANNEL
input to the other as you perform the operation
verification.)

3. Ifmore than one HP 54002A pod is available, install
a second one as the CHANNEL B input pod.

4. Connect a 4-foot BNC cable from the HP 5373A
rear-panel FREQUENCY STANDARD OUTPUT to
the HP 5373A Channel A input pod.
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Figure 17-1. HP 5373A Operation Verification Setup

Power-Up Self Test 1.

and Diagnostics

174

Before connecting the power cord and switching on the
instrument, be sure that the line voltage selector is
properly set, the correct fuse is installed, and all safety
precautions have been observed.

Connect the HP 5373A power cord to the primary power
source, and set the STBY-ON power switch to ON. Verify
the Power-up Self Test routine, as follows:

a. After 3 seconds, the screen displays the words
“Performing Self Test ...”

b. After a few more seconds, and if there are no error or
failure messages, the Function screen is displayed.

c. If the HP 5373A displays an ERROR or FAILURE
message, refer to the troubleshooting procedures in
chapter 5 of the HP 5373A Service Manual. This
chapter contains specific information about
diagnostic failures.

Press Preset key.

Press Single/Repet key. The SINGLE LED should now be
illuminated.

Press Test key.

Press “19” on the DATA ENTRY numeric keypad, and
then press the Enter key.

Press the Run softkey.



Instrument Control

10.

1L

12.

13.

14.

15.

Performance Tests
Press the front-panel keys one at a time and verify the key
name corresponds to the Front Panel Test “Key” field.

Move the Marker knob in both directions and verify the
direction with the Front Panel Test “Key” field.

Press “21” on the DATA ENTRY numeric keypad, and
then press the Enter key.

Press the Run softkey.

Verify that the CRT pattern covers the CRT display with a
medium green color, and then press Test key.

Press “23” on the DATA ENTRY numeric keypad, and
then press the Enter key.

Press the Run softkey.

After 30 seconds, verify that there are no Randomizer test
failures, then press the Stop softkey.

PRESET AND SHIFT-PRESET

1.

NOTE

Press Preset key.

Pressing the Preset key at any time resets the
HP 5373A parameters (measurement function,
channel(s), block and measurement sizes, arming
mode, input trigger setting(s), etc) to a default
measurement setup. If the Preset key is pressed by
mistake, the last instrument setup can be retrieved by
pressing the Recall key and then entering “0” on the
DATA ENTRY numeric keypad. The instrument setup
at the time Preset is selected is saved in storage register
0.

The Function screen should be displayed.
Verify the following fields:
“Measurement” field = Frequency

“Channel” field = A
“Arming Mode” field = Automatic
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3. The GATE LED should be blinking rapidly, while the
Channel A trigger LED is blinking at at a comparatively
slower rate. (The TLK LED may be lighted, but will have
no effect on the operation verification procedure.)

4. Press Shift and then press Preset key. (From now on this
will be referred to as “Shift-Preset”.) This presets the
instrument to a set of default values and state.

5. The Default Measurement Setup screen, Numeric screen
in Results/Statistics mode, should be displayed.

Verify the following:

Meén = 10.0 MHz
Std Dev = 0 Hz

SINGLE/REPET AND RESTART
1. Press Single/Repet key.

2. The SINGLE LED will light and the GATE LED will
turn off.

3. Press Restart key. (The HP 5373A will make one block of
measurments each time this key is pressed.)

4. The GATE LED should light up briefly each time Restart
key is pressed in the single mode. The values displayed
are from the block of measurements initiated by pressing
Restart key. There may be little or no change in the values
shown because the HP 5373A is measuring its
FREQUENCY STANDARD OUTPUT, a very precise
source. o

MANUAL ARMING

1. Preés Preset key.

2. Press the More softkey.

3. Press the Totalize softkey.

4. Move the cursor to the “Arming Mode” field.

5. Press the top softkey until E1d/samp is highlighted, and
then press the Manual softkey.
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Measurement
Functions

6.

NOTE

Performance Tests

Press Manual Arm key, wait about 1 second, and press
Manual Arm key again.

Press Restant before initializing a new Totalize
measurement.

NQOTE

The value displayed in the top right of the function screen
should be proportional to the amount of time you waited
before pressing Manual Arm key the second time in Step
6. For a one-second time interval, the result should be
10.000 000 M.

The Time Interval measurement function is tested by
the Instrument Control Block procedures (performed
earlier in the Operation Verification) and therefore is not
tested in the following procedures. In addition, Rise
Time, Fall Time, Phase, Duty Cycle, Pulse Width, FPulse
Offtime, and Pulse Repetition Interval (PRI) or Period
measurements are also not tested directly since they
are variations of the measurements tested below.

+TTME INTERVAL MEASUREMENT

1.

2.

6.

Press Preset key.

Press the #Time Interval softkey.
Press Input key.

Press the Common softkey.

Press the Single /Repet key. The SINGLE LED should now
be illuminated. _

The result displayed should be 0s =200 ps.

FREQUENCY MEASUREMENTS

1.
2.

3.

Press Preset key.
Move the cursor to the “Channel” field.

Press the More softkey until R&B is a menu selection option.
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Press the a&B softkey.
Press the Input key.
Press the Common softkey.

The measurements shown at the top of the display should
both be between 9.99 MHz and 10.01 MHz.

ENVELOPE POWER MEASUREMENTS

1.

2.

Arming Modes @ NOTE
An amning mode only needs to be tested in one

Move the cursor to the “Measurement” field.

Press the More softkey until Envelope Power is a menu
selection option.

Press the Envelope Power softkey.

The maximum should be above 4.0 dBm. The minimum
should be above 0.88 dBm.

Move the cursor to the “Channel” field.
Press the B softkey.

The maximum should be above 4.0 dBm. The minimum
should be above 0.88 dBm

measurement function to ensure correct operation.

FREQUENCY ARMING MODES

1.

2.

17-8

Press Preset key.
Move the cursor to the “ Arming Mode” field.

Press the following softkeys and verify that the values
displayed at the top of the Function screen are
approximately the same as those below:

Edge Holdoff 10.00 MHz
Time Holdoff 106.00 MHzZ
Event Holdoff 10.00 MHz



Performance Tests

4. Press the top softkey until Sample is highlighted and

continue:
Interval Sampling 10.000 0 MHz
Time Sampling 10.000 000 000 MHz
Cycle Sampling 10.000 MHz
Edge Sampling 10.000 MHz

5. Press the top softkey until H1d/Samp is highlighted and
confinue:
Edge/Interval 10.000 0 MHz
Edge/Time 10.000 000 000 MHz
Edge/Edge 10.000 MHz

6. Press the More softkey and continue:

gdge/Cycle 10.000 MHz
Edge/Event 10.000 MHz
Time/Interval 10.000 0 MHz

7. Press the More softkey and continue:

Time/Time 10.000 000 000 MHz
Event/Interval 10.000 0 MHz
Event/Event : 10.000 MHz
Externally Gated 10.00 MHz

+TIME INTERVAL ARMING MODES

1. Press Preset key.

2. Press Input key.

3. Press the Common softkey.

4. Press Function key.

5. Press the +Time Interval softkey.

6. Move the cursor to the “Arming Mode” field.

7. Press the top softkey until Sample is highlighted.
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8. Press the following softkeys and verify that the values
displayed at the top of the Function screen are
approximately the same as those below:

Parity Sampling 0 s 200 ps
Repetitive Edge 0 s 200 ps

9. Press the More softkey and continue:

Repetitive Edge/Parity 0 s 200ps

Randonm Sampling 0 s 200 ps

10. Press the top softkey until K1d/Samp is highlighted and
continue:
Edge/Parity 0 s 2200 ps

11. Press the More softkey and continue:

Edge/Random 0 s 2200 ps

Input Menu  SEPARATE/COMMON INPUT
1. Press Preset key.

2. Press the More softkey until Time Interval is a menu
selection option.

3. Press the Time Interval softkey.

4. The result at the top of the display should be 100.0 0.2 ns.
5.  Move the cursor to the “Channel” field.

6. Press the A~ B softkey.

7. Press Input key.

8. Press the Common softkey.

9. The result displayed at the top right corner of the screen
should be 100 £ ns.
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TRIGGER SLOPE

1.

Move the cursor down to the Channel A “Slope” field and
press the Neg softkey.

The result displayed at the top-right corner should now
read approximately 50 ns #4 ns.

CHANNEL B INPUT

NOTE -

This part of the procedure is written as if you have only
one HP 54002A 50 @ BNC input pod available and it is
installed as HP 5373A CHANNEL A input. If you are
using two HP 54002A pods in your HP 5373A, you need
not perform the steps below that relate to moving the
input pod from one HP 5373A channel to the other.

10.

11.

Set the STBY-ON power switch to STBY.

Disconnect the BNC cable from the 50 @ BNC input pod at
CHANNEL A.

Remove the 50 @ BNC input pod from the CHANNEL A
input and install it as the CHANNEL B input.

Connect the BNC cable to the of the HP 54002A pod
installed as the HP 5373A CHANNEL B input.

Set the STBY-ON power switch to ON.

Press the Preset key.

Move the cursor to the “Channel” field.

Press the More softkey until B is a menu selection option.
Press the B softkey.

The measurement result shown at the top of the display
must be between 9.99 MHz and 10.01 MHz.

If you are working in a single-HP 540002A-pod
environment, use the pod removal/installation
instructions in the first five steps of this procedure as
general instructions for removing the pod from one
channel (CHANNEL B) and installing it in the other
(CHANNEL A).
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Measurement Control

17-12

PRE-TRIGGER, TI DETECT OUTPUT, AND
MEASUREMENT INHIBIT INPUT

1.

2.

10.

11.

12.

13.
14.

15.

16.

Press Preset key.

Press the More softkey until Time Interval is a menu
selection option.

Press the Time Interval softkey.

Press Single/Repet key. The SINGLE LED should now be
illuminated.

Move the cursor to the “meas” field.

Press “10” on the DATA ENTRY numeric keypad, and
then press the Enter key.

Move the cursor to the “Pre-trigger” field.
Press the Pretrigger On softkey.
Press Pre-trigger key.

Press the External Arm softkey and verify the GATE

LED is ON (verifies the pre-trigger condition is being met). :

Connect a BNC cable from the rear-panel TI Detect output
to the External Arm input.

Press Numeric key. The Numeric screen should display 10
measurements with the pre-trigger event (P event on
display) at either measurement 5 or 6, as shown in Figure
17-2.

Press Pre-trigger key.
Press the Time Interval softkey.

Move the cursor to the TI Detect interval field (the current
value of this field should be 0 s).

Press “105” on the DATA ENTRY numeric keypad, and
then press the ns softkey. The top of the display should
read “Waiting for pre-trigger...”



Figure 17-2.
Numeric Display of
Pre-trigger
Measurement Result

Performance Tests
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17.

18.

19.

Press “95” on the DATA ENTRY numeric keypad, and
then press the ns softkey. The top of the display should
read a measured result of 100 202 ns.

Move the cursor to the “Inhibit” field.

Press the On softkey. The top of the display should a

measured result of 100 #0.2 ns.
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17-14

HP-IB and Print

20,

Move the cursor to the “inhibit input is” field.

21. Press the Inhibit Below threshold softkey. The top
of the display should read “Measurement inhibited”.

22. Disconnect the BNC cable from the rear-panel TI Detect
output and the External Arm input.

NOTE
Disconnect HP-IB interface cables that may be
connected between the HP 5373A and an external
controller before proceeding with the “HP-IB and Print”
test.

1. Press Preset key.

2. Press Single/Repet key. the SINGLE LED should now be
illuminated.

3. Press System key.

4. Press the Talk Only softkey.

5.  Move the cursor to the “Print” field.

6. Press the Display softkey.

7. Connect an HP-IB cable from the HP 5373A rear-panel
HP-IB Connector to an HP 2225A ThinkJet printer (or
other similar HP-IB graphics printer).

8. Locate the row of switches on the rear panel of the printer.
Set the switch that will enable the LISTEN ONLY mode
for the printer (for the HP 22254, set switch #2 up).

9. Connect the HP 2225A power cord to the primary power
source, and set the power switch to ON.

10. Press HP 5373 A Restart key.

11. Press Graphic key.

12. Press Print key. The printer should print a copy of the

Graphic screen.



Performance Tests

Verification Program

= PERFORMANCE  Table 17-2 lists a summary of the complete performance tests
" TEST PROCEDURES  and the specifications tested.
Table 17-2. Specifications Tested by Performance Tests
PAGE NO. TEST DESCRIPTION SPECTFICATIONS TESTED
17-3 Operation Verification Overall HP 5373A Operation
17-19 CHANNEL A AND B TESTS
Frequency Range 125 mHz to 500 MHz
Dynamic Range 45 mVp-pto 2 Vp-p
Signal Operating Range -2 Vde to +2 Vdc
Manual Trigger Accuracy 20 mV %1% of setting
Auto Trigger Tests
Frequency Range 1 kHz to 200 MHz
Accuracy +20% pk-pk amplitude
Signal Op. Range -2 Vdc to +2 Vdc
Sensitivity 45 mVp-p with min pulse width
Minimum Pulse Width 1 ns with 45 mVp-p amplitude
1.5 ns with 45 mVp-p amp (Holdoff Arming)
17-37 EXTERNAL ARM TESTS
FRONT PANEL TESTS
Frequency Range DC to 100 MHz
Dynamic Range 140 mVp-p to 5 Vp-p
Signal Operating Range -5 Vdc to +5 Vdc
Trigger Accuracy 20 mV or 210% of setting, whichever is greater
Sensitivity 140 mVp-p with 5 ns pulse
Minimum Pulse Width 5 ns with 140 mVp-p amplitude
REAR PANEL TESTS
Frequency Range DC to 100 MHz
Dynamic Range 280 mVp-p to 5 Vp-p (DC to 20 MHz)
280 mVp-p to 2.5 Vp-p (20 MHz to 100 MHz)
Signal Operating Range -5 Vdcto +5 Vde
Trigger Accuracy #20 mV or $10% of setting, whichever is greater
Sensitivity 280 mVp-p with 5 ns pulse
Minimum Pulse Width 5 ns with 280 mVp-p amplitude
17-48 CHANNEL C TESTS
Frequency Range 100 MHz to 2 GHz
Dynamic Range:
100 MHz to 1.5 GHz ~25 dBm to 7 dBm
>1.5 GHz to 2.0 GHz -20 dBm to 7 dBm
Sensitivity:
100 MHz to0 1.5 GHz ~25 dBm
>1.5 GHz to 2.0 GHz ~20 dBm
17-52 HP-IB Operation Overall HP-IB Operation
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Equipment
Preliminary Setup

NOTE
Standard input pod configuration for the HP 5373A is
an HP 53702A Envelope Pod for Channel A and an HP
54002A 50 © BNC input pod for Channel B.

These Performance Test Procedures use only an HP
54002A pod (the standard HP 5373A Channel B pod)
as the input pod for either channel being tested. If a
second pod is available to you, you can remove the HP

- 53702A pod from the HP 5373A and insert the second
HP 54002A pod in its place. This will save you the effort
of moving a single HP 54002A pod from one channel to
the other as you perform through the operation
verification.

Input Pod Exchange Procedure

NOTE ‘ '
When you move an Input Pod from one CHANNEL to
the other, or when you install a different pod, be sure to
refer to this procedure.

1. Set the STBY-ON power switch to STBY.

2. Disconnect any cable connected to the input of the 50 @
input pod (HP 54002A).

3. Loosen the screw that locks the pod in place in the
HP 5373A’s front panel.

4. Remove the pod from the HP 5373A.

5. Install the pod in its new position and tighten the screw
that locks it in place.

6. Connect your signal source cable to the pod’s BNC input
connector. -

7. Set the STBY-ON power switch to ON.
If only one pod is installed, the HP 5373A wili display

POD MISSING A:[XXXXX] B:[XXXXX]
(Press any key to continue)

8. Press any key to continue.
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HP 5373A PRELIMINARY SETUP

1.

Connect a 4-foot BNC cable from the HP 5373A rear-panel
FREQUENCY STANDARD OUTPUT to the HP 5373A
Channel A input pod.

Disconnect any HP-IB cables from the rear panel.

Before connecting the power cord and switching on the
instrument, be sure the line voltage selector is properly
set, the correct fuse is installed, and all safety precautions
have been observed.

Connect the HP 5373A power cord to the primary power -
source, and set the STBY-ON power switch to ON. Verify
the Power-Up Self Test routine, as follows:

After 3 seconds, the screen displays the words
“Performing Self Test ...”

After a few more seconds, and if there are no error or
failure messages, the Function screen is displayed. The
CRT will display the message “Waiting for input signal...”
if no input signal is present.

If the HP 5373A displays an ERROR or FAILURE
message, refer to the troubleshooting procedures in
chapter 5 of the HP 5373A Service Manual. This chapter
contains specific information about diagnostic failures.

Press Instrument State key. If the write protection for any
register 1 through 9 is ON, use the O£ £ softkey to turn off
the write protection.

TEST EQUIPMENT PRELIMINARY SETUP

1.

2.

Disconnect any HP-IB cables from the rear panels.

Connect the power cords to the primary power source,
and allow at least twenty minutes warmup before using
the instruments.

Set the power switch from STBY to ON.

If the display indicates that there are any errors, refer to
the appropriate operating manual.
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CHANNEL A
AND B TESTS

HP 5373A
Configuration Setup

17-18

Specifications Tested:
125 mHz to 500 MHz Frequency Range
45 mVp-p to 2 Vp-p Dynamic Range

-2V to +2 V Signal Operating Range
20 mV = 1% of setting Manual Trigger Accuracy

AUTO TRIGGER TESTS
1 kHz to 200 MHz Frequency Range
200 mVp-p to 2 Vp-p Dynamic Range
+20% of pk-pk amplitude Accuracy
-2 V to +2 V Signal Operating Range

45 mVp-p Sensitivity at minimum pulse width
1 ns Minimum Pulse Width at minimum amplitude
1.5 ns Min Pulse Width at minimum amplitude (Holdoff
Arming)
Equipment:
HP 3325A Synthesizer/Function Generator
HP 8663A Synthesized Signal Generator

Description: The Channel A and B Tests consist of five

separate test procedures, which verify the above specifications.

The first test verifies both the frequency range and dynamic
range. The second test verifies the signal operating range. The
third test verifies the manual trigger accuracy. The fourth test
verifies the auto trigger frequency range, dynamic range,
accuracy, and signal operating range. The fifth test (optional)
verifies both the sensitivity and minimum pulse width.

NOTE
This procedure sets the HP 5373A Function and Input
menus to specific configurations which will be used in
the Channe! A and B Tests. The configurations are
stored in memory using the Save key, and are then
recalled from memory during the Performance Tests
using the Recalf key.

1. Press Preset key.

2. Move the cursor to the “meas” field.



10.
11.
12.
13,

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

Performance Tests
Press “1” on the DATA ENTRY numeric keypad, and then
press the Enter key.

Move the cursor to the “ Arming Mode” field.

Press the top softkey until Sample is highlighted.

Press the Interval Sampling softkey.

Move the cursor to the Sample Arm “intervals” field.

Press “1” on the DATA ENTRY numeric keypad, and then
press the Enter key.

Press Input key.

Move the cursor to the Channel A “Mode” field.
Press the Manual Trig softkey.

Move the cursor to the Channel B “Mode” field.
Press the Manual Trig softkey.

Press Single /Repet key. The SINGLE LED should now be
iflluminated.

Press Save key, and then enter “1” on the DATA 'ENTRY
numeric keypad.

Press Function key.

Move the cursor to the “Channel” field.
Press the More softkey.

Press the B softkey.

Press Save key, and then enter “2” on the DATA ENTRY
numeric keypad.

Press the More softkey until A&B is a menu selection
option.

Press the A&B softkey.
Press Input key.

Move the cursor to the “Input Channels” field.
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25. Press the Common softkey.

26. Press Save key, and then enter “3” on the DATA ENTRY
numeric keypad.

27. Move the cursor to the Channel A “Level” field.

28. Press “1” on the DATA ENTRY numeric keypad, and then
press the Enter key.

29. Move the cursor to the Channel B “Level” field.

30. Press “1” on the DATA ENTRY numeric keypad, and then
press the Enter key.

31. Press Save key, and then enter “4” on the DATA ENTRY
numeric keypad.

32. Press “~1” on the DATA ENTRY numeric keypad, and
then press the Enter key.

33. Move the cursor to the Channel A “Level” field.

34. Press “~1” on the DATA ENTRY numeric keypad, and
then press the Enter key.

35. Press Save key, and then enter “5” on the DATA ENTRY
numeric keypad.

36. Press “.998” on the DATA ENTRY numeric keypad, and
then press the Enter key.

37. Move the cursor to the Channel B “Level” field.

38. Press “.998” on the DATA ENTRY numeric keypad, and
then press the Enter key.

39. Move the cursor to the “Input Channels” field.

40. Press the Separate softkey.

41. Move the cursor to the Channel A “Hysteresis” field.
42. Press the Max softkey.

43, Move the cursor to the Channel B “Hysteresis” field.

44. Press the Max softkey.
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45.
46.
47.

48.

49,

50.
SL

52,

53.

54.

55.

56.

57.

58.
59,

60.

NOTE

Performance Tests

Press Function key.
Press the More softkey.
Press the A softkey.

Press Single/Repet key. The SINGLE LED should now be
off.

Press Save key, and then enter “6” on the DATA ENTRY
numeric keypad.

Press the More softkey.
Press the B softkey.

Press Save key, and then enter “7” on the DATA ENTRY
numeric keypad.

Press Preset key.

Press the More softkey until Peak Amplitude is a menu
selection option.

Press the Peak Amplitude softkey.

Press Single/Repet key. The SINGLE LED should now be
flluminated.

Press Save key, and then enter “8” on the DATA ENTRY
numeric keypad.

Move the cursor to the Channe}” field.
Press the B softkey.

Press Save key, and then enter “9” on the DATA ENTRY
numeric keypad.

The Function and Input menus for each configuration
are presented on the following pages. All configurations
are in the Single mode (SINGLE LED ifluminated)
except configurations 6 and 7, which are in the Repet
mode.
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Haiting for input signal...

Halting for tnput signal...

ranual
Freguancy f: Freguancy f: Trig
FURCTION
Ereduencie Measuremeat Channel m SEnG iEt Input Channels Singte
Requi re f plock of #eas Tr‘igger Event: Auto Trig
Pre-trigger NOZA Total Heas = 1 Slope  Mode Level —
chan #: EEEH EEEH W Repetitive
- EIESTRE Arming Fode Chan B: NiGEN W U fiuto Trig
Block Halgoff: Chan C: POS WAHUARL B Y S
Arm a block of measurementis autcwatically Ext #ra Level
Channel A Channel B Channel €
S le Arm: Input Pod HPF 54882R HP 54882R  «-m=-
arpie frw: 3 tspedance 50 2 5t 2
fﬂm saspling on weas channel after Bias Level
R TR (ntervals i fittenuation
J Hysteresis
ficquisition Time/Biock = 1.8880 s Rax Input 2 ¥ peak 2 V peak +28 dbxw
Figure 17-3. Channel A and B Configuration 1
Haiting for input signal... Haiting for input signal... Manual
Freguency B: Freguency B: Tri
rig
FINCTIOH !NPUT
FRTET tcasurement Channei INCHNN M nout Channels Single
fAcgquire block of SNNGEENEER weas Trigger Eyant: fAuto Trig
Pre-trigger Total Meag = 1 Slope  Kede Level —
Chan A: N Repetitive
R— . chan B: XTSRS S fiute Trig
IS ukLy: Aireing Rode i - o
Bilock Holdoff: Chan £y POS HAHURL gy F———
Are a block of reasurements automatically Ext fire Level
Channel A Channel B Channel €
Input Pod HP G4882R HP S4B828 2 -----
Sample firn: Y 1mpedance 58 2 58 2 56 2
~ﬂrs| saspling on meas channel after Bias Level GND .
YT R intervals i Attenuation IEH S L2
l ; "7 More - dHysterests T -
Acguisition Time/Block = 1.8888 s nax Input 2 U peak 2 v ;Jeak +28 (B;

Figure 17-4. Channel A and B Configuration 2
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Kaiting for input signal... Raiting for liput signal...
Freguency fiz AA&B Freguency f: Separate
Freguency B: Freguency B:
FIINCTION INPUT
T casurement  Channe) AACL ST Incut Channels [Ch B -> Ch A & B) foumon
Acquire  [NEENNNNEN block of _ weas Trigger Event:
Pre-trigger Total Meas = 1 i Siope  Mode tevel
BAC Chan f:
eI TR Areing Hode —— Chan B: At
Block Holdo®fs =mm——mco= | Chan £ POS  NANUAL 'K} r—
Arm 2 block of measurements automatically Ext Are Leuel

Channel A Channel B Channel C
input Pod HP 540828 HP B4B828 2 -==--

Sample firm:

Imnedance 1: I3 58 2 5é 2
‘m sauplmg on_weas channel after e | Blas Leuel BN

i attenuation IIKEEINN -E- N
j == Hore = I uysteresis ———
Acquisition Time/Block = 1.6888 s Kax Input 2 ¥ peak 2 ¥ peai: +28 dBe

intervals

l

Figure 17-5. Channel A and B Configuration 3

[EUR——

Haiting for input signal... Haiting for input signal...
Frequency A: AR&B Freguency A: a v
freguency B: Freguency B:
FIHCTION T} OINPUT
(ST Heasurement Channel fat ACEITETMM Inout Channels [Ch A -> Ch A & 1 [1- Preset
ACguire plock of HENNEN =c2s Trigger Event: L 1.4 Y1
Pre-triggar Total Meas = 1 e Siope  Mode Level

B&cC than A: I EEDEN NN ECL Preset
R TETIGETTANE, Arning Mode — e ELREE Pos | flanual £-1.3 vJ
Block Holdoff: T —— Chan C: P0S  MANUSL By T

are a block of measurements automatically Ext Arn Levsl
thannel A Channel B8 Channel €

Input Fod HF 548827  HP 54882R  ~wwm-

Sample Arw: H I=pedance 58 o 568 g 58 2

: . J Bi l.evel GG L BHD BRD
iArm saspling on weas channel after blas ‘ AW
‘E MR intervals fittenuation
{ i -- Rore -~ | Hysteresis HNNIEE m—
ficquisition Tine/Block = 1.8888 s Aax Input 2 V peak 2 V peak +28 dbm

Figure 17-6. Channel A and B Configuration 4
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Haiting for lnput signai...

Maiting for input signal...

Fraguency A: A&D Freguency A: B v
Freguency B: Freguency B:
FIHLTION THPUT
ETTTCTTTA o :surenent Channel IEIED Asc EXZTETMM Input Channels [Ch A -> Ch A & B] 11- Preset
fcqui re — block of NN weas Trigger Event: £1.4¥)
Pre-trigger B Total Heas = 1 Slope  Kode Leval s
B&C than f: IGEEE WETETN ESNTHENON ECL Preset
| TR Arming Mode Chan B: RN £-1.3 ¥1
Block Holdoff: Chan C: POS  MANUAL av
Are a hlock of measurements automatically Ext Are Levei
Channel 8  Channel! 8 Channel €
S le Arm: Input Pod HF 548826 HP 548828 2 -—-—-
ampie arm: H Izngdance 5 59 sz _
'ﬁF‘! saupisng on weas channel after gias tevel |
N intervals i fittenuation |
| o-- More -~ § yysteresis .
Acquisition Time/Block = 1.8888 s fiax Imput 2 ¥ peak 2 V peak <28 dbe
Figure 17-7. Channel A and B Configuration 5
Malting for fnput sigmal... Kaiting for input signal...
Frequency A: _ i} Freguency A: Hin
FHNCTION IHPUT
AT Heacsurcrent Channel IEGIE A/ B 5 sl (nput Channels Hax
re m block of SENNNNEN weas Tr}gger Event:
Pre-trigger § fotal Meas = 1 Slope fode Level
. & b
A e ksie Arking Mode
Block Holdoff:
are a block of measurements auiomatically 4-8 . .
Channei A Channel B Channel €
input Pod HP S4B802/ HP 54882R 2 ===--
sample fru: y A-L Ispedance 589 56 58 g
'ﬂ sawpling oph meas channel after Bias Level RO
- R " intervals i Attenuation NEFEIN  MSEINN 5
[ o 1 == Hore -- 1 Hysteresis GrE e -
ficguisition Time/Block = 1.8E08B s Rax input 2 ¥ peak 2 ¥ peak +28 dBm

Figure 17-8. Channel A and B Configuration 6 (Repet mode)
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Halting for input signal...

Performance Tests

Freguency B: B Freguency B: Hin
FHNCTIOK TRPYT
T tcoasurerent Channel IICHEN & / & EERERESCM [nput Channels Max
acquire [IMEEN viock of WNENEN ucas Trigger Event:
Pre-trigger Total Heas = 1 Slope Mode Level R mEE—
B/C Chan A: Harcizl
IEETTEYIRETTIRGT Arwing Mode Chan B: Harcial
Block Holdof: Chan C: PGS MANUAL
arm 2 biock of measurements autosatically B - Ext Arm Level
Chamnel £ Lharnel B Channel €
Samole Rrus Input Pod  HP S4882R HP 548028  ---—-
; P ' y B-C impadance 58 2 50 2 CU )
{Are sawpling on meas channel after Bias Level 6ND
i N (ntervals ! Atteauation EFEINE KA
§ == More -- | pysterests HECERDNN MR 0 -
Requisition Tige/Block « 1.8888 s nax Input 2 ¥ peak 2 V peak  +2d dBn
Figure 17-9. Channel A and B Configuration 7 (Repet mode)
Hax fmplitude A: 2 =y Duty Cucle Hax Amplitude fA: 2 WY Geparate
Min Replitude A: 2 By Hin Aeplituce A: 2 Y
FINCTION TNPYT
FECTIATENE Measurement Channel HNEIRE fhase P Input Channels Cowmon
Acquire block of [_____ 1] meas Trigger Event:
Pre-trigger [(f¥] Total Meas = 1 Slope Mode
gha’jeti Than f: 5g1 Autcll 2 my
ey on . P
[Autosatic | frming Mode & Lhan 8: AR B v
Biock Holdoff: Chan C: POS HQHRL
Arm a block of measurements autowatically Tine Ext arw Leuel
Beviation Channel # Channel B8 Channel C
Peak Inpyt Pod  HP 548820 HP 54862  -----
Sample Ars: y . 1
: ' Amplitude impedance 58 o 58 o 58 n
Eﬁm saspling on meas channel avtomatically e Bias Level T GND
! | fAittenuation i
i ;oo hare -- ] fgsteresis SN BRGNS 0 -
fax Input 2 ¥V peak 2 V peak +28 dbm

Figure 17-10. Channel A and B Configuration 8
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Hax fAmpliiude B:
Hin Peplitude B:
FURETION
TN Heasurenent Channel TR

¥

2
2 vy

ficguire {:Eé%%ﬁ:f] block of [ 1] weas
Pre-trigger Total Heas = 1§ ——e
HEACERA S } Rreing Rode

Block Holdoff:
Are a block of measurements automatically

Sample fra: \
|Rre sampling on mweas channel autematically

|

CN—

Hax Amplitude B: 2 #Y  Separate
Hin Amplitude B: 2w

INPUT

e all [nput Channels CoNEon
Trigaer tuent:

Slepe  FRode Level
Chan A: NEE i o 2wy
2wy

Channel & Chanmel B Channel €

Input Pod HP 54882 HP 54882 2 --—---
t=pedance 58 = 58 o &8 2
Bias Level ]
Attenuation
Husteresis
Hax Input 2 ¥ peak 2 ¢ peak  +28 dba

Figure 17-11. Channel A and B Configuration 9

Channel A and B Specifications Tested:

Frequency and
Dynamic Ranges Test

125 mHz to 500 MHz
45 mVp-p to 2 Vp-p

HP 3325A SETUP

1. Press the FREQ key, enter “.125”, and press Hz key.

2. Press the AMPTD key, enter “45”, and press mV key.

3. Press the DC OFFSET key, enter “0”, and press mV key.

4. Select the sine wave (20 MHz) function.

5. Connect a BNC cable from the SIGNAL output to the HP
5373A Channel A input pod.

6. Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373A rear-panel FREQUENCY STANDARD
OUTPUT (the HP 3325A front-panel EXT REF LED
should be illuminated).
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Performance Tests

HP 8663A SETUP

1. Press the FREQUENCY key, enter “500”, and press MHz
key.

2. Press the AMPLITUDE key, enter “15”, and press mV key.

3.  Attach a N(m)-to-BNC(f) adapter (HP # 1250-0780) to the
RF OUTPUT connector.

FREQUENCY RANGE AND

DYNAMIC RANGE TEST PROCEDURE

1. Press Recall key, and then enter “1” on the DATA ENTRY
numeric keypad.

NOTE
The HP 5373A requires 8 seconds to perform each
0.125 Hz test,

2. After 8 seconds, the top of the HP 5373A CRT should
display a result for Channel A. Enter this value on the
Performance Test Record.

3. Press the HP 3325A AMPTD key, enter “2”, and press
VOLT key.

4. Press the HP 3325A square wave (10 MHz) function key.

5. Press HP 5373A Restart key.

6. After 8 seconds, the top of the HP 5373A CRT should
display a result for Channel A. Enter this value on the
Performance Test Record.

7. Remove the 50 Q BNC input pod from its current
CHANNEL location and install it as the CHANNEL B
input. (See the Input Pod Exchange Procedure above.)

8. Press Recall key, and then enter “2” on the DATA ENTRY
numeric keypad.

9.  After 8 seconds, the top of the HP 5373A CRT should
display a result for Channel B. Enter this value on the
Performance Test Record.

10. Press the HP 3325A AMPTD key, enter “45”, and press

the mV key.
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11.
12.

13.

14.

13.

16.

17.

18.

19.

20.

21.

22,

Select the sine wave (20 MHz) function.
Press the HP 5373A Restart key.

After 8 seconds, the top of the HP 5373A CRT should
display a result for Channel B. Enter this value on the
Performance Test Record.

Disconnect the BNC cable end from the HP 3325A
SIGNAL output, and connect it to the HP 8663A RF
OUTPUT.

Disconnect the BNC cable end from the HP 3325A
rear-pane] EXT REF IN, and connect it to the HP 8663A
rear-panel time base input.

Remove the 50 @ BNC input pod from its current
CHANNEL location and install it as the CHANNEL A

~ input. (See the Input Pod Exchange Procedure above.)

Press Numeric key.

Press Recall key, and then enter “3” on the DATA ENTRY
numeric keypad.

The HP 5373A CRT should display results for both
Channel A and B. Enter these values on the Performance
Test Record.

Press the HP 8663A AMPLITUDE key, enter “10”, and
press +dBm key (The +10 dBm amplitude is equivalent to

2 Vp-p)-
Press HP 5373A Restart key.

The HP 5373A CRT should display results for both
Channel A and B. Enter these values on the Performance
Test Record.

Channel A and B Specification Tested:
Signal Operating ~2 Vdc to +2 Vdc

Range Test

1.
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Press the FREQ key, enter “10”, and press MHz key.



Channel A and B
Manual Trigger
Accuracy Test

Performance Tests

Press the AMPTD key, enter “2”, and press VOLT key.
Press the DC OFFSET key, enter “1”, and press VOLT key.
Select the sine wave (20 MHz) function key.

Connect a BNC cable from the SIGNAL output to the
HP 5373A Channel A input pod.

Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373A rear-panel FREQUENCY STANDARD
OUTPUT.

SIGNAL OPERATING RANGE TEST PROCEDURE

1. Press Recall key, and then enter “4” on the DATA ENTRY
numeric keypad.

2. The HP 5373A CRT should display results for both
Channel A and B. Enter these values on the Performance
Test Record.

3. Press the HP 3325A DC OFFSET key, enter “~1”, and
press VOLT key.

4. Press Recall key, and then enter “5” on the DATA ENTRY
numeric keypad.

5. The HP 5373A CRT should display results for both
Channel A and B. Enter these values on the Performance
Test Record.

Specification Tested:

20mV x1% of setting

HP 3458A SETUFP

1. Connect a Banana-to-BNC adapter to the 2-wire input.
HP 3325A SETUP

1. Press the FREQ key, enter “10”, and press kHz key.

2. Press the AMPTD key, enter “1.07, and press VOLT key.
3. Connect a BNC T-Connector to the SIGNAL ouput.
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4. Connect a BNC cable from one end of the BNC
T-Connector to the HP 5373A Channel A input pod.

5.  Connect a BNC cable from one end of the BNC
T-Connector to the HP 3458A Multimeter.

6. Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373A rear-panel FREQUENCY STANDARD
OUTPUT.

MANUAL TRIGGER ACCURACY TEST PROCEDURE

1. Press Recall key, and then enter “6” on the DATA ENTRY
numeric keypad.

2. Press the HP 3325A DC OFFSET key, enter “998”, and
press mV key.

3. Press HP 5373A Math key.

4. Press the Set Ch A Reference softkey.

5.  Move the cursor to the Channel A “Limits” field.

6. Press the On softkey.

7. Move the cursor to the Channel A “Low Limit” field.

8. Press “-100” on the DATA ENTRY numeric keypad, and
then press the Enter key.

9. Move the cursor to the Channel A “High Limit” field.

10. Press “100” on the DATA ENTRY numeric keypad, and
then press the Enter key.

11. Press the HP 3325A DC OFFSET key, enter “1.45”, and
then press VOLT key.

12. Press Numeric key.

13. Using the HP 3325A MODIFY keys, increase the DC
OFFSET to the maximum level that allows all
measurements to “Pass” the Limit test (The “Limit” test
displays either “Pass”, “High”, or “Low”, depending on
whether the measurement was within the limits, greater
than the high limit, or below the low limit, respectively).

Begin the test by incrementing in 10 mV steps until the
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14.

15.

16.

17.

18.

19.

20.

Performance Tests

“High” or “Low” limit is displayed. Then, decrease the
DC OFFSET 10 mV, and finally increase in 1 mV steps to
the maximum level that allows all measurements to
“Pass”. Record the DC OFFSET value, from the HP 3458A
display, on the Performance Test Record.

Press the HP 3325A DC OFFSET key, enter “550”, and
press mV key.

Using the HP 3325A MODIFY keys, decrease the DC
OFFSET to the minimum level that allows all
measurements to “Pass” the Limit test. Begin the test by
decrementing in 10 mV steps until the “High” or “Low”
limit is displayed. Then, increase the DC OFFSET 10 mV,
and finally decrease in 1 mV steps to the minimum level
that allows all measurements to “Pass”. Record the DC
OFFSET value, from the HP 3458A display, on the
Performance Test Record.

Calculate the average of the two recorded DC OFFSET
values, and then subtract 998 mV (HP 5373A trigger level)
from the average. Record this result on the Performance
Test Record.

Remove the 50 @ BNC input pod from its current
CHANNEL location and install it as the CHANNEL B
input. (See the Input Pod Exchange Procedure above.)

Press Recall key, and then enter “7” on the DATA ENTRY
numeric keypad.

Repeat the above procedure for Channel B (Begin at
Step 2).

Remove the 50 & BNC input pod from its current

CHANNEL location and install it as the CHANNEL A
input. (See the Input Pod Exchange Procedure above.)
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Channel Aand B
Auto Trigger Tests

17-32

Specifications Tested: _
1 kHz to 200 MHz Frequency Range
200 mVp-p to 2 Vp-p Dynamic Range
+20% of pk-pk amplitude Accuracy
-2 V to +2 V Signal Operating Range
HP 3325A SETUP
1. Press the FREQ key, enter “1”, and press kHz key.
2. Press the DC OFFSET key, enter “0”, and press mV key.
3. Press the AMPTD key, enter “200”, and press mV key.

4. Connect a BNC cable from the SIGNAL output to the
HP 5373A Channel A input pod.

5. Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373A rear-panel FREQUENCY STANDARD
OUTPUT.

HP 8663A SETUP

1. Press the FREQUENCY key, enter “200”, and press MHz
~ key.

2. Press the AMPLITUDE key, enter “71”, and press mV key.

AUTO TRIGGER TEST PROCEDURE

1. Press Recall key, and then enter “8” on the DATA ENTRY
numeric keypad.

2. The HP 5373A CRT should display maximum and
minimum results for Channel A. Enter these values on the
Performance Test Record.

3. Press the HP 3325A AMPTD key, enter “2”, and press
VOLT key.

4. Press the HP 3325A DC OFFSET key, enter “1”, and press
VOLT key.

5. Press HP 5373A Restart key.

6. The HP 5373A CRT should display results for Channel A.
Enter these values on the Performance Test Record.



10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Performance Tests

Press the HP 3325A DC OFFSET key, enter “~1”, and
press VOLT key.

Press HP 5373A Restart key.

The HP 5373A CRT should display results for Channel A.
Enter these values on the Performance Test Record.

Remove the 50 @ BNC input pod from its current
CHANNEL location and install it as the CHANNEL B
input. (See the Input Pod Exchange Procedure above.)

Press Recall key, and then enter “9” on the DATA ENTRY
numeric keypad.

The HP 5373A CRT should display results for Channel B.
Enter these values on the Performance Test Record.

Press the HP 3325A DC OFFSET key, enter “17, and press
VOLT key.

Press HP 5373A Restart key.

The HP 5373A CRT should display results for Channel B.
Enter these values on the Performance Test Record.

Press the HP 3325A DC OFFSET key, enter “0”, and press
mV key.

Press the HP 3325A AMPTD key,enter “2007, and press
mV key.

The HP 5373A CRT should display maximum and
minimum results for Channel B. Enter these values on the
Performance Test Record.

Disconnect the BNC cable end from the HP 3325A
SIGNAL output, and connect it to the HP 8663A RF
OUTPUT.

Disconnect the BNC cable end from the HP 3325A
rear-panel EXT REF IN, and connect it to the HP 8663A
rear-panel time base input.

Press HP 5373A Restart key.

The HP 5373A CRT should display results for Channel B.
Enter these values on the Performance Test Record.
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Channel A and B
Sensitivity and
Minimum Pulse
Width Test (optional)

17-34

23.

24,

25.

26.

27,

28.

29,

30,

31.

NOTE

Press the HP 8663A AMPLITUDE key, enter “107, and

press +dBm key (The +10 dBm amplitude is equivalent to =

2 Vp-p).
Press HP 5373A Restart key.

The HP 5373A CRT should display results for Channel B.
Enter these values on the Performance Test Record.

Remove the 50 Q BNC input pod from its current
CHANNEL location and install it as the CHANNEL A
input. (See the Input Pod Exchange Procedure above.)

Press Recall key, and then enter “8” on the DATA ENTRY
numeric keypad.

The HP 5373A CRT should display results for Channel A.
Enter these values on the Performance Test Record.

Press the HP 8663A Amplitude key, enter “71” and press
mV key.

Press HP 5373A Restart key.

The HP 5373A CRT should display results for Channel A.
Enter these values on the Performance Test Record.

The Sensitivity and Minimum Pulse Width Test is an
optional performance test. This test requires a 1 ns

pulse generator, which is not required for other tests.

Specifications Tested:
45 mV p-p at minimum pulse width
1 ns at minimum amplitude
1.5 ns at minimum amp. (Holdoff Arm.)

HP 8131A SETUP

1. Press the AUTO/TRIG/GATE key, until the AUTO LED
is ON,

2. Press the Channel 1 DOUB/DELAY key until both the
DELAY LED and key LED are ON.

3. Use the vernier keys to input “0 ps”.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Performance Tests

Press the Channel 1 DCYC/WIDTH key until both the
DCYC LED and key LED are ON.

Use the vernier keys to input “1%”.

Press the Channel 1 DCYC/WIDTH key until both the
WIDTH LED and key LED are ON.

Use the vernier keys to input “1.00 ns”.

Press the Channel 1 AMPL /HIGH key until both the
AMPL LED and key LED are ON,

Use the vernier keys to input “.45 V",

Press the Channel 1 OFFS/LOW key until both the OFFS
LED and key LED are ON.

Use the vernier keys to input “0 V",

Press the COUNT/PERIOD key until both the PERIOD
LED and key LED are ON.

Use the vernier keys to input “100 ns”,

Enable the Channel A output by ensuring the DISABLE,
LIMIT, and COMP LEDs are off.

Connect an SMA cable from the Channel 1 OUTPUT to
the HP 8495D Attenuator (set at 0 dB attenuation).

Connect an SMA (m)-to-BNC(f) adapter to the HP 8495D
output.

Connect a BNC cable from the HP 8495D to the HP 5373A
Channel A input pod.

Connect an SMA (m)-to-BNC(f) adapter to the HP 8131A
EXT INPUT.

Connect a BNC cable from the HP 8131A EXT INPUT to
the HP 5373A FREQUENCY STANDARD OUTPUT.

Press the AUTO/TRIG/GATE key until the TRIG LED is
ON.

Press the Positive Slope EXT INPUT key until the key
LED is ON.
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HP 5373A SETU?

1.

10.
11.
12.
13.
14.
15.

16.

Press Preset key.

Press the #Time Interval softkey.

Press Input key;

Press the Common softkey.

Move the cursor to the Channel A “Mode” field.
Press the Manual Trig softkey.

Move the cursor to the Channel B “Mode” field.
Press the Manual Trig softkey.

Press Single/Rept key. The SINGLE LED should now be
illuminated.

Press Math key.

Press the On softkey (enables Channel A statistics).
Press Restart key.

Press the Set Ch A Reference softkey.

Press Input key.

Move the cursor to the Channel B “Slope” field.

Press the Weg softkey.

SENSITIVITY AND MINIMUM
PULSE WIDTH TEST PROCEDURE

1.
2.

Set the HP 8495D to 20 dB attenuation.
Press HP 5373A Restart key.

The top of the HP 5373A CRT should display a Time
Interval A- B result. Enter the absolute value of this
result on the Performance Test Record.

Press the HP 8131A Channel 1 DCYC/WIDTH key until
both the WIDTH LED and key LED are ON.



EXTERNAL ARM
INPUT TESTS

HP 5373A
Configuration Setup

Performance Tests

5. Use the vernier keys to input “1.50 ns”.

6. Press Function key.

7. Move the cursor to the “Arming Mode” field.

8. Press the Edge Holdo££ softkey.

9. Move the cursor to the Block Holdoff “edge” field.

10. Press the Neg softkey.

11. The top of the HP 5373A CRT should display a *Time
Interval A- B result. Enter the absolute value of this result
on the Performance Test Record.

NOTE
This procedure sets the HP 5373A Function and input
menus to specific configurations which will be used in
the Extenal Arm Input Tests. The configurations are
stored in memory using the Save key, and are then
recalled from memory during the Performance Tests
using the Recall key.

1. Press Preset key.

2. Press the PRF/Frequency softkey.

3. Move the cursor to the “meas” field.

4. Press “2” on the DATA ENTRY numeric keypad, and then

 press the Enter key.

5. Move the cursor to the “Arming Mode” field.

6. Press the top softkey until B1d/Samp is highlighted.

7. Press the Edge/Edge softkey.

8  Move the cursor to the Block Holdoff “Channel” field.
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10.
11.
12.
13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.
24.
25.
26.

27.

Press the Ext Arm softkey.

Move the cursor to the Sample Arm “Channel” field.
Press the Ext Arm softkey.

Press Numeric key.

Press the Expand softkey until On is highlighted.

Press Single /Repet key. The SINGLE LED should now be
illuminated.

Press Save key, and then enter “1” on the DATA ENTRY
numeric keypad.

Press Input key.
Move the cursor to the Ext Arm “Level” field.

Press “2.5” on the DATA ENTRY numeric keypad, and
then press the Enter key.

Press Save key, and then enter “2” on the DATA ENTRY
numeric keypad.

Press “-2.5” on the DATA ENTRY numeric keypad, and
then press the Enter key.

Press Save key, and then enter “3” on the DATA ENTRY
numeric keypad.

Press “100” on the DATA ENTRY numeric keypad, and
then press the mV softkey.

Press Function key.

Move the cursor to the “Arming Mode” field.
Press the top softkey until Holdof£f£ is highlighted.
Press the Edge Holdo£ £ softkey.

Press Save key, and then enter “4” on the DATA ENTRY
numeric keypad.



Performance Tests

Walting for arming...

Haiting for araing...

Freguency fs Chan A Freguency A: Separate
FHRCTION TNPUT
Measurement Channel NN chan B Rt Input Channels Common
fcquire block of N seas Trigger Event:
Pre-trigger Total Meas = 2 Stope  Hode Level B —
Ext Are than A: STICNE MNETAN- 2 a
- B fruing NMode Chan 8: T gV
Block Holdoff: Chan C: POS  MANUAL B Y ST
pfter edge of ESAGILM, Ext Are Level
fArm & biock of measurenents
m Channel # Channel B Channel €
Irput Pod He 54882A HP S4882R  wew--
Sanple Are:
tAre sau;;lin on meas_channel after lmpedance 58 2 58 2 56 2
T R edge of Bias Level L —
i i fittenuation
¢ ) Hysteresis MG DO -
Max input 2 ¥ peak 2 ¥V peak  +28 dBm
Figure 17-12. External Arm Input Configuration 1
Haiting for areing.. Raiting for araing...
Freguency R: Chan A Freguency fi: Yy
FHNCTION INPUT P
RIS Heasurerent Channe! WM chan B Input Channets TIL Preset
fcquire  ANEEMKHE block of 7B weas Trigger Event: [ 1.4¥]
Pre-trigger Total Meas = 2 Siope Mode Level ——
Ext Arm Chan A: W MR- 2 ey ECL Preset
: _ Arwing Mode Chan B: TN - gy [-1.3v)
Block Hglgof-f ' Chan C: POS  MANUAL gy
pfter edge of IS, Ext are Leve!  IEETIEN
Arm a block of measurements thannel A Channel 8 Channel €
Sample ara: input Pod HE 548828 HP 54882A 2 -----
¥ imsedance 1: 1) 58 o 58 n
TArM sam iin pn HEas charmel after " . i s
" " N edge of Bias Level 6
| ! Attenuation TIKER
Hysterests JIMEIEN BEOCER & -
nax input 2 ¥ peak 2 ¥ peak  +28 dBa

Figure 17-13. External Arm Input Configuration 2
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WYaiting for arming...

Kaiting for aruﬂng. ve

Freguency f: Chan # Freguency A: av
FHHCTIUH INPUT
GUBIIEY _' | teasurenent Channel WM cChan B EETEIRSTM Input Channels TIL Preset
Requi re block of weas Trigger Event: 14Vl
Pre-trigger Total Heas = 2 Slope Mode Level —_
Ext are Chan A: el putcll 50 A 2 av E§L1P*3‘93§t
EETINET T Aruing Yode ————————— Chan B: i i e v :
Block Holdoff: Chan C: POS  HANUAL B Y
fifter edge of IERIATH, Ext Arm Level
fi
F 2 block of weasuresents Channel # Channiel B Channel €
Input Pod HP 548828 WP 548828 2 «wm--
Sample Ara: -
iArm sanplmg on eeas channel after j tpedaace S 2 8 2
edge of WETAEEEH l Bias Level HHIE _ L P
[ Attenuation
J Hysteresis [N WMOTEE @ -
fax Input 2 V paak ? ¥ peak  «28 dBe
Figure 17-14. External Arm Input Configuration 3
Katting for arming... Haiting for arging...
Frequency M: Sample Frequency A: B Y
Hld/Samp
FUNCTICH NPUT
(RIS Hoasurement  Channel HRETHN Edge ETTEUSCTI Input Channels TTL Preset
Acquire ‘plock  of | WM weas Hoidoff Trigger Event: L 1.4V]
Pre-trigger Hiad Total Heas = 2 Slgpe Hode Leuel s
Tine than A: sl Retol u 2 gy ECL Preset
N _— Hold -t -1.
CEdoe HoLHOPE Areing Hode ————————— cldof? Chan B: e v £-1.3 V2
Block Holdoff: Chan C: PGS MANUAL B Y
after EOEN edge of EGIN, Event Ext Are Lewel
firm a biock of measuremenis Hoidoff Chanmel & Chanmel B Channel €
sanple Arw; Input Pod WP 54BB2A - WP 548828  -=---
i Ienedance 58 2 S8 c8 ¢
& ] s channe tomatical "
- rm sampling on ;eas channel automatically sias Level P
5 | Default fittenuation |1
i } LAutol Hysteresic JNEGENN WIISM -
Rax Input 2y peak 2 ¥ peak <78 dBa

Figure 17-15. External Arm Input Configuration 4
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Halting for arming... Ralting for arming...

Fregquency f: Pas Freguency A: BY
FIINCTION INPUT t
Freausnti Bl Measurement Channel INIGHER Neg IS [nout Channels TTL Prese
Acquire AN block of EEEN weas Trigger Euent: £1.4v3
Pre-trigger Total Meas = 2 e Slope Hode Leuel ——

Chan A: 5d1 AUt i 2 my EEL Preset
" N e, B T E-1.3 V]

ZEER e Ao Araing Mode ——o—08— Chan B: H TR gV
Block Holdoff: ’ T Chan C: POS ﬂﬂNUBL _ gyv S——

After edge of NETGION, Ext Are level

fire a block of measuresents Channel A Channel B Channel C

Sample Arw Input Pod HP 548828 HP 54882 2 ~—ww-

; : s Impedance 58 2 56 o 58 2

ﬂm sampling on meas channel automatically Bias Lavel GND

| ! Attenuation A

L ! Hysteresis IEEIGEM W
Max Input 2 ¥ peak 2V peak +28 dBm

Figure 17-16. External Arm Input Configuration 5
28. Move the cursor to the Block Holdoff “edge” field.
29. Press the Neg softkey.

30. Press Save key, and then enter “5” on the DATA ENTRY
numeric keypad.

NOTE
The Function and Input menus for each configuration
are presented on the following pages. All configurations
are in the single mode (SINGLE LED illuminated).

NOTE

Rear-panel input for Channel A, B, C, or External Arm,
is not available in the HP 5373A.

Front Panel External  Specifications Tested:
Arm Input Tests DC to 100 MHz Frequency Range
140 mV p-p to 5 Vp-p Dynamic Range
-5V to +5 V Signal Operating Range

#£20m V or #10% of setting Trigger Accuracy
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140 mV p-p Sensitivity at min pulse width
5 ns Minimum Pulse Width at min amplitude

Equipment:
HP 3325B Synthesizer/Function Generator
HP 8663A Synthesized Signal Generator
HP 8161A Pulse Generator

Description: The External Arm Input Tests consists of four
separate test procedures, which verify the above specifications.
The first test verifies both the frequency range and dyanamic
range, the second test verifies the signal operating range, the
third test verifies the trigger accuracy, and the fourth test
verifies both the sensitivity and minimum pulse width.



External Arm Input
Frequency and
Dynamic Ranges Test

Performance Tests

Specifications Tested:

NOTE

DC to 100 MHz
140 mVp-p to 5 Vp-p

The low frequehcy range (DC) specification is tested in
the trigger accuracy test.

HP 5373A SETUP

1.

Connect a 50 ohm feedthrough termination to the External
Arm input.

Connect a BNC T-connector to the rear-panel
FREQUENCY STANDARD OUTPUT.

Connect a BNC cable from one end of the T-connector to
the Channel A input pod.

HP 3325A SETUP

fuy
H

Press the FREQ key, enter “1”, and press Hz key.

Press the DC OFFSET key, enter “0”, and press mV key.
Press the AMPTD key, enter “140”, and press mV key.
Select the sine wave (20 MHz) function.

Connect a BNC cable from the SIGNAL output to the
HP 5373A External Arm input.

Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373 A rear-panel FREQUENCY STANDARD
OUTPUT (the HP 3325A front-panel EXT REF LED
should be illuminated).
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HP 8663A SETUP

1.

Press the FREQUENCY key, enter “100”, and press MHz |
key.

2. Press the AMPLITUDE key, enter “50”, and press mV key.

3. Attach a N(m)-to-BNC(f) adapter (HP # 1250-0780) to the
RF OUTPUT connector.

FREQUENCY RANGE AND

DYNAMIC RANGE TEST PROCEDURE

1.

10.

11.

12.

Press Recall key, and then enter “1” on the DATA ENTRY
numeric keypad.

Press Numeric key.
Move the cursor to the “View Meas #” field.

Press “3” on the DATA ENTRY numeric keypad, and then
press the Enter key.

The HP 5373A CRT should display both a frequency
result and a gate time for Channel A. Record the gate time .
on the Performance Test Record. =‘

Press the HP 3325A AMPTD key, enter “5”, and press
VOLT key.

Press the HP 3325A square wave (10 MHz) function key.
Press HP 5373A Restart key.

The HP 5373A CRT should display both a frequency
result and a gate time for Channel A. Record the gate time
on the Performance Test Record.

Disconnect the BNC cable end from the HP 3325A
SIGNAL output, and connect it to the HP 8663A RF
OUTPUT.

Disconnect the BNC cable end from the HP 3325A
rear-panel EXT REF IN, and connect it to the HP 8663A
rear-panel time base input.

Press Restart key.



External Arm Input
Signal Operating
Range Test

Performance Tests

13. The HP 5373A CRT should display both a frequency

result and a gate time for Channel A. Record the gate time
on the Performance Test Record.

Specification Tested:

-5 Vdc to +5 Vdc

HP 3325A SETUP

1.
2.

Press the FREQ key, enter “10”, and press MHz key.

Press the AMPTD key, enter “5”, and press VOLT key.

Press the DC OFFSET key, enter “2.5”, and press VOLT
key.

" Select the sine wave (20 MHz) function.

Connect a BNC cable from the SIGNAL output to the
HP 5373A External Arm input.

Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373A rear-panel FREQUENCY STANDARD
OUTPUT.

SIGNAL OPERATING RANGE TEST PROCEDURE

1.

Press Recall key, and then enter “2” on the DATA ENTRY
numeric keypad.

The HP 5373A CRT should display both a frequency
result and a gate time for Channel A. Record the gate time
on the Performance Test Record.

Press the HP 3325A DC OFFSET key, enter “~2.5", and
press VOLT key.

Press Recall key, and then enter “3” on the DATA ENTRY
numeric keypad.

The HP 5373A CRT should display both a frequency
result and a gate time for Channel A. Record the gate time
on the Performance Test Record.

17-45



HP 5373A — Operating Manual

External Arm Input
Trigger Accuracy Test
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Specifications Tested:
420 mV or 10% of setting, whichever is greater.

NOTE
This test also verifies the low frequency range (DC)
specification.

HP 3458A SETUP
1. Connect a Banana-to-BNC adapter to the 2 wire input.
HP 3325A SETUP

1. Press the sine wave (20 MHz) function (enables the DC
only mode).

2. Press the DC OFFSET key, enter “80, and press mV key.
3. Connect a BNC T-connector to the SIGNAL output.

4. Connect a BNC cable from one end of the T-connector to
the HP 5373A External Arm input.

5. Connect a BNC cable from one end of the T-connector to
the HP 3458A Multimeter.

6. Connect a BNC cable from the rear-panel EXT REF IN to
the HP 5373A rear-panel FREQUENCY STANDARD
OUTPUT.

TRIGGER ACCURACY TEST PROCEDURE

1. Press Recall key, and then enter “4” on the DATA ENTRY
numeric keypad.

2. Using the HP 3325A MODIFY keys, increase the DC
OFFSET in 1 mV increments until the GATE LED goes off.
Record the DC OFFSET value, from the HP 3458A
dispaly, on the Performance Test Record.

3. Press the HP 3325A DC OFFSET key, enter “120”, and
press mV key.

4. Press Recall key, and then enter “5” on the DATA ENTRY
numeric keypad.

5, Using the HP 3325A MODIFY keys, decrease the DC
OFFSET in 1 mV increments until the GATE LED goes off.



Performance Tests

External Arm Input
Sensitivity and
Minimum Pulse
Width Test

Record the DC OFFSET value, from the HP 3458A
display, on the Performance Test Record.

6. Calculate the average of the two recorded DC OFFSET
values, and then subtract 100 mV (HP 5373A Ext Arm
trigger level) from the average. Record this result on the
Performance Test Record.

Specifications Tested:

140 mVp-p at minimum amplitude
5 ns at minimum amplitude

HP 8161A SETUP

1.

Press the PERIOD key, enter “200” on the
CHANNEL/DATA keys, and then press ns key.

Press the DELAY key, press CHANNEL A key, enter “0”
on the CHANNEL /DATA keys, and then press ns key.

Press the WIDTH key, press CHANNEL A key, enter “5”
on the CHANNEL/DATA keys, and then press ns key.

Press the LEE key, press CHANNEL A key, enter “1.3” on
the CHANNEL /DATA keys, and then press ns key.

Press the TRE key, press CHANNEL A key, enter “1.3" on
the CHANNEL /DATA keys, and then press ns key.

Press the HIL key, press CHANNEL A key, enter “.07" on
the CHANNEL/DATA keys, and then press V key.

Press the LOL key, press CHANNEL A key, enter “-.07"
on the CHANNEL /DATA keys, and then press V key.

Enable the Channel A output by ensuring the DISABLE
LED is off.

Connect a BNC cable from QOUTPUT A to the HP 5373A
External Arm Input.

SENSITIVITY AND MINIMUM
PULSE WIDTH TEST PROCEDURE

1.

Press Recall key, and then enter “1” on the DATA ENTRY
numeric keypad.
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Figure 17-17. Channel C Configuration

2. The HP 5373A CRT should display both a frequency
result and a gate time for Channel A. Record the gate time |
on the Performance Test Record.

CHANNEL CTESTS  Specifications Tested:
100 MHz to 2.0 GHz Frequency Range
~25 dBm to 7 dBm Dynamic Range

-25 dBm Sensitivity

Equipment:
HP 8663A Synthesized Signal Generator
HP 436A Power Meter
HP 8481A Power Sensor
HP 11667A Power Splitter

- 2 HP 1250-1250 N(m)-to-SMA(f) Adapters

2 HP 1250-0778 N(m)-to-N{m) Adapters
SMC cable (Gore SN 56181)

Description: The Channel C Tests consists of one test

procedure, which verifies the above specifications. This test
procedure is for the option 030 2 GHz C-Channel.
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NOTE
Perform the calibration procedures on the HP 436A.

HP 5373A
Configuration Setup - 1. Press Preset key.
2. Press PRF/Frequency softkey.
3. Move the cursor to the “Channel” field.
HF 5373A HF 86634
MODUL ATION DOMAIN FREQ STD SYNTHESIZED EBASE
PULSE ANALYZER ooTRUT RN e B rator hpoT
L Toooo oo
I Qo000
S5 ggRg ook o
o0 OO0 20

DGO
1.0
?00

[ JEe—ceiey | g
J CHANREL © RE OUTPUT
HP 436A i HP 1250-1250
POWER METER N | HP 11667 A N(m)-TO-SMA() —*
1250-0 %, POWER SPLITTER ADAPTER .
NIm =T O-Nm) = SEE NOTE
ADAPTER
SEE NOTE
¥ HP 1250-1250
N{r-TO-SMALE
NPT \ SN5B6181
HE 8481A ADAPTER GORE CABLE

POWER SENSOR

1250-0778
N(m}-TO-N{m) ADAPTER

NOTE: CONNECT THE Nimi-TO-N(m! ADAPTER
AND POWER SPLITTER DIRECTLY TO THE
CHANNEL £ INPUT. DO NOT USE A CABLE
EXTENSION.

TH05, X3M

Figure 17-18. Channel C Test Setup

4. Press the More softkey until C is a menu selection option.
5. Press the C softkey.
6. Move the cursor to the “meas” field.

7. Press “1” on the DATA ENTRY numeric keypad, and then
press the Enter key.
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10.
11.

12.

13.

Move the cursor to the “Arming Mode” field.

Press the top softkey until Sample is highlighted.
Press the Interval Sampling softkey.

Move the cursor to the Sample Arm “intervals” field.

Press “1” on the DATA ENTRY numeric keypad, and then
press the Enter key.

Press Single /Repet key. The SINGLE LED should now be
illuminated.



Frequency Range/
Dynamic Range/
Sensitivity Test

Performance Tests

HP 5373A SETUP

L

Set up the HP 5373A as shown in Figure 17-18.

HP 8663A SETUP

1.

Press the FREQUENCY key, enter “100”, and press MHz
key.

Press the AMPLITUDE key, enter “25”, and press -dBm
key.

FREQUENCY RANGE/DYNAMIC
RANGE/SENSITIVITY TEST PROCEDURE

1.

10.

11.

12.

13.

Adjust the HP 8663A amplitude until the HP 436A
display reads -25 dBm.

Press HP 5373A Numeric key.
Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

Adjust the HP 8663A amplitude until the HP 436A
display reads +7 dBm.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

Recalibrate the HP 436A Power Meter with a calibration
factor of 99%.

Press the HP 8663A FREQUENCY key, enter “1.5”, and
press GHz key.

Adjust the HP 8663A amplitude until the HP 436A
display reads —25 dBm.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

Adjust the HP 8663A amplitude until the HP 436A
display reads +7 dBm.
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14.
15.

16.

17.

18.

19.

20,

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel c

Enter this value on the Performance Test Record.

Press the HP 8663A FREQUENCY key, enter “1.55”, and
press GHz key.

Adjust the HP 8663A amplitude until the HP 436A
display reads —20 dBm.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

Adjust the HP 8663A amplitude until the HP 436A
display reads +7 dBm.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

Recalibrate the HP 436A Power Meter with a calibration
factor of 98%.

Press the HP 8663A FREQUENCY key, enter “2.0”, and
press GHz key.

Adjust the HP 8663A amplitude until the HP 436A
display reads 20 dBm.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

Adjust the HP 8663A amplitude until the HP 436A
display reads +7 dBm.

Press HP 5373A Restart key.

The HP 5373A CRT should display a result for Channel C.
Enter this value on the Performance Test Record.

THE HP 5373A PERFORMANCE TESTS ARE NOW
COMPLETE.



Performance Tests

Table 17-3. HP-I1B Operation Verification Program

10 ! This program verifies the operation of the HP 53734 HP-IB

20 1

30 | HP-IB OPERATIONAL VERIFICATION PROGRAM

40 | Engineer Name: JWE

50 ! DATE:December 05, 1950

60 | REVISION A.00.10

70 1

B0 ] e o et o A i e T 0 A S o 7 0 ——
80 I VARIABLE DECLARATIONS

N1 T P —————————— LR L ettt e -
110 OPTION BASE 1

120 DIM Horiz char$[1l],Inst_id$[9],Pgm_titleS[80]

130 DIM Title$[80],Prompt_line$[80]

140 DIM Destinations[T],DummyS[1},Machine${12},Serialmnumber$[40}

150 INTEGER Max_test,nax_options,Checkpoint,Isc,Instmaddress,Printmaddress,New
address, I

160  lemmrce e m———————— e e o e e e e e e
170 1 VARIABLE ASSIGNMENTS
180 o et e e e e e e e e e e e

180 Isc=7 i select code of the HP-IB card (7 is usual)
200 Max_test=4 | Enter highest checkpoint you'll have (30 max)
210 Max_opticn=0 ! Enter highest number of hardware options

!

220 Enter "0* if no options

230 Inst_id$="5373a" ! Enter the HP Model # of your instrument

240 Pgm_title$="HP-IB Operational Verification”

250 ! Name of the program for Display/Print

260 Analyzer=(Isc*100)+3 { Default addr of instrument under test (703)

270 Print_address=(Isc*100)+1 ! Default address of printer (701)

280 Horiz_char§="." | char used in title lines (Suggest using "-")

290 Initialize:!

360 OFF TIMEQUT

310 PRINTER IS CRT

320 !

3230 Machine$=SYSTEMS ("SYSTEM ID")

340 IF (SYSTEMS("SERIAL NUMBER")="111111111111" AND VAL(SYSTEMS$( VERSION: BASI
€"))=5.1) THEN

350 | Above line will detect if this is a BASIC Language Processor in a
360 | MS—_DOS PC. BASIC 5.0 with Serial # 111111111111 implies that the

370 | function key mapping will be k0-k39, as in the classic 9836x machine.
380 Machine$="1111"

as¢ END IF

400 !

410 CONTROL KBD,1;0

420 CONTROL KBD,2;1 I User 1 labels

430 GOSUB Clean_ screen I Clear screen + home cursor

440 GRAPHEICS OFF

45¢ ALPHA ON

460 CONTROL CRT,12;1 | Key labels off
470 RESET Isc

Y T D —— R PR RS R L Ll
490 ! Automatically set up needed arrays
500 | o e e e e e L e 7 B T 2 T i

510 ALLOCATE Test name$(Max test)[33]
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Table 17-3. HP-IB Operation Verification Program (Continued)

520 ALLOCATE Test type$(Max test)[3]
530 ALLOCATE Test_results$(Max test)[30]

540 H

550 ! Initialize test results array to "Not Performed”

560 H

570 FOR I=1 TO Max_test

580 Test_results$(I)="Not Performed”

590 Test type$(I)="000" ! set to standard instrument test
600 NEXT I

610 H

620 Test name$(l)="sSelf Test"

630  Test name${2)="Bus Integrity”

640 Test_name$(3)="Status Registers”

650 Test name$(4)="Data Transfer”

660 Program start:!

670 ON ERROR GOTO Error_exit

680 GOSUB Clean_screen

6920 Title$="Serial Number of Instrument”

700  GOSUB Sub_title

710  GOSUB Horiz_ line

720 PRINT

730 PRINT "Enter serial number of instrument under tesgst, using the format 1234
A56789.,"

740  INPUT "Serial Number: ",Serial number$

750 IF LEN(TRIMS(Serial number$))<>10 THEN GOTO Program start

760 Serial_number$=UPCS (TRIMS (Serial number$[1,10]))

770 1 '
780 I¥ Max_option=0 THEN GOTO Set_ address ! No coptions available
790 GOSUB Clean_screen

800 Title$="Options Installed"”

810 GOSUB sSub_title

820 GOSUB Horiz line

830 PRINT

840 PRINT "Select each option from the table below. When finished, select ""X"
850 PRINT

860 option _menu: 1

870 FOR I=1 TO Max_option

880 IF option_num${l,Ij<>" " THEN
890 PRINT VALS(I};" ~ ";Opticn_num$(1,I);" ";Option_name$(I)
500 END IF

910 NEXT I

920 PRINT

930 PRINT "X -~ Finished with selections.”
940 PRINT

950 I

860 PRINT "Selected option(s}: ";

870 LOOP

980 Try_again: |

990 INPUT "Number or "“X"" ",A$

1000 EXIT IF UPCS$(AS)="X"

1010 IF {NUM(AS$)<48 OR NUM(A$)>57) THEN GOTO Try_again

1020 IF {1>VAL(A$} OR VAL(A$)>Max_option) THEN GOTO Try_again
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1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250

1260
1270
1280
1290
1300
1310
132¢
1336
1340
1350
1360

Table 17-3. HP-IB Operation Verification Program (Continued)

PRINT Option num$(1,VAL(AS$));" ";
option num$(2,VAL(AS))="Y"
END LOOP
PRINT
H
FOR I=1 TO Max_option
IF Option_num$(2,I)="Y¥" THEN GOTO Skipl
FOR J=1 TO Max test
IF Test type$(J)=Option_num$(1l,I) THEN
Test results$(J)="sSkip, option "soption num$(1l,I)&" not selected”
Test name$(J)=Test results$(J)
END IF
NEXT J
skipl: 1
NEXT I
Set_address: !

GOSUB Clean_screen

Title$="Setting the HP-IB Address of the "&Inst_id$
GOSUB Sub_title

GOSUB Horiz_line

Destination$="counter”

Inst_address=703

Performance Tests

PRINT "The instrument HP-IB address is assumed to be ";VALS(Inst_address);
", Would you like to change it?"

SELECT Machine$
CASE "9836A","9836C"
ON KEY 0 LABEL “YES" GOTO Change_address
ON KEY 5 LABEL " " GOTO Change_address
ON KEY 4 LABEL " NO" GOTO Set_up_printer
ON KEY ¢ LABEL " " GOTO Set_up printer
CASE ELSE
ON KEY 1 LABEL " YES " GOTO Change_address
ON KEY 8 LABEL " NC " GOTO Set_up printer
END SELECT
GOTO Wait_ for key

1370 khewkk ke hhhhhhhkhkr kR Rk kR h ok hkhkk Ak h A bdhdrs

1380
1380
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540

Set_up printer:!i
Destination$="printer”
GOSUB Clean_screen
Title$="selecting a Printer”
GOSUB Sub_title
GOSUB Horiz line
PRINT "Do you have a printer attached teo the HP-IB?"
SELECT Machine$
CASE "9836A","9836C"
ON KEY ¢ LABEL "YES" GOTO Find_printer
ON KEY 5 LABEL " " GOTO Find printer
ON KEY 4 LABEL " NO" GOTO Use_the crt
ON KEY % LABEL " " GOTO Use_the crt
CASE ELSE
ON KEY 1 LABEL " YES " GOTO Find_printer
ON KEY 8 LABEL " NG " GOTO Use_the_crt
END SELECT
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Table 17-3. HP-IB Operation Verification Program (Continued)

1550 GOTO Wait_ for key

1560 Use_the_crt: !

1570 Print_address=CRT

1580 GOTO Here_we_do

1590 Find_printer: ! ,

1600 PRINT "The printer HP-IB address is assumed to be *;VALS {Print_address);".
would you like to change itz"

1610 PRINT

1620 SELECT Machine$

1630 CASE "98B36A","9B36C"

1640 ON KEY 0 LABEL YES " GOTO Change_address
1650 ON KEY 5 LABEL " " GOTO Change_address
1660 ON FEY 4 LABEL " NO " GOTO Test printer
1670 ON REY $ LABEL " * GOTO Test_printer
1680 CASE ELSE

1680 ON KEY 1 LABEL * YES " GOTO Change_ address
1700 ON KEY 8 LABEL " NO " GOTO Test printer

1710 END SELECT

1720 GoTo wait_for key

1730 1 P e R R R e e R 2222 A TR 2 SR 2 2 2 2 2ottt ad b s

1740 Change_address:! Change address of the device

1750 1IF Desgtination$="printer" THEN

1760 PRINT "CAUTION! Do not set printer address the same as instrument addres
8 ";VAL${Inst address);"1!"

1770 ERD IF

31780 CONTROL CRT,12:1

1790 DISP "Enter the new address of the "&Destination$é&”, or 0 to restart progr
am. ";

1800 INPUT "",New_address

1810 IF New_address=0 THEN GOTO Program start

1820 IF ((New_address>(Isc*100) AND New_address<(Isc*100+31) AND NOT New_addres
g=(Igc*100+21)) OR New_address=26) THEN

1830 SELECT Destination$

1840 CASE "counter”

i8590 Inst_address=New_address

1860 GOTO Set_up_printer

1870 CASE "printer”

1880 IF (New_address<>Insgt_address) THEN

1850 Print_address=New address

1800 GOTO Test printer

1910 ELSE

1920 DISP VALS(New_address);" conflicts with the instrument address. Chan
ge printer address.”

1830 BEEP 600,.3

1840 WAIT 2

19560 GOTO Change_address

1960 END IF

1970 END SELECT

1980 ELSE

1990 DISP VALS (New_address);" is invalid. Try again.”

2000 BEEF 600,.3
2010 WAIT 2
2020 GOT0 Change address
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Table 17-3. HP-IB Operation Verification Program (Continued)

2030 EKD IF

2340 1**’****'A'****‘k********#********f*******************‘k*****************
2050 Test printer:!

2060 ON ERRCR GOTO No_print respon

2070 ON TIMEOUT Isc,2 GOTO No_print respon

2080 OUTPUT Print_address USING "#,K";" " !Test for a response

2090 OFF TIMEOUT

2160 OFF ERROR

2110 GOTO Here_we go

2120 No_print_respon:!

2130 DISP (Print address);" not responding. Check that printer is on and proper
ly configured.”

2140 BEEP 600,.3

2150 wWaIlT 3

2160 coTO Change address

2170 R R s e E e SR RS T L A S22 2 R At 2 n A b Ll bk

2180 Here_we_go: !

2190 GOSUB Clean_screen

2200 GOSUB Menu

2210 GOSUB Ready start

2220 IF VAL{SYSTEMS("PRINTER IS"))=Print_address THEN GOTO Already printed
2230 PRINT

2240 PRINT "Would you like a hardcopy of the checkpoint summary?”

2250 PRINT

2260 SELECT Machine$

2270 CASE "9836A","98B36C"

2280 ON KEY { LABEL YES " GOTO Print_menu

2280 ON KEY 5 LABEL " " GOTO Print_menu

2300 ON KEY 4 LABEL " NO " GOTO Already_printed
2310 ON KEY 9 LABEL ~ * GOTO Already_printed
2320 CASE ELSE

23390 ON KEY 1 LABEL " YES " GOTO Print_menu

2340 ON KEY § LABEL " NO * GOTO Already_printed

2350 END SELECT

2360 ©GoTo Wait_for_key

2370 Print_menu:!

2380 PRINTER IS Print_address

2390 GOSUB Menu

2400 Already printed:t

2410 PRINTER IS CRT

2420 GOSUB Clean_screen

2430 Title$="MAKE THE CONNECTION"

2440 GOSUB sub_title

2450 GOSUB Horiz_line

2460 PRINT

2470 PRINT

2480 PRINT “"Connect the HP 5373A to an HP series 200/300 computer with BASIC lo
aded.”

24380 PRINT

2500 PRINT "Install HP 54002A 50 ohm pod in CHANNEL A input. NOTE: you must als
o have a pod "

2510 PRINT "installed in CHANNEL B. "

2520 PRINT
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Table 17-3. HP-IB Operation Verification Program (Continued)

2530 PRINT “Connect rear-panel 10 MHz FREQUENCY STANDARD output to CHANNEL A in
put. "

2540 PRINT

2550 PRINT “Turn the HP 5373A power to ON. Wait until FUNCTION screen is displa
ved. " )

2560 PRINT "NOTE: you may hve to press the FUNCTION hardkey in order to get a F
UNcTION "

2570 PRINT "screen displayed.”

2580 GOSUB Ready_start

25890 GOTO First_check

2600 ol ek R T N A R R R AR AR AR R AR A AR AR AT AR AN R L AT R RS A AT AR R TR b ok n
2610 1 START OF CHECKPOINT TESTS

2620 I'k****************************************************************
2630 1t

2640 cl: 1 Checkpoint 1 begine here

2650 TitleS=Test name$(Checkpoint)

2660 GOSUB Print_title :

2670 1| The following commands will exercise the Self Tests portion of the unit.
2680 OUTPUT Analyzer; "CLE;PRES;MEAS;FUNC TINT"

2690 OUTPUT Analyzer;"DSP,""HP-IB VERIFICATION TEST 1"

2700 OUTPUT Analyzer;"DIAG;TEST, 1"

2710 DISP "Performing Test 1."

2720 WAIT 10 ! WAIT FOR SELF~TEST T0 COMPLETE

2730 Not_ready: !

2740 OUTPUT Analyzer; "TEST?"

2750 WAIT .2

2760 ENTER Analyzer:Result$

2770 IF Result$=" 0 [ ] No new test data” THEN GOTO Not_ready

2780 IF Result$=" 1 [P] Self Test PASSED" THEN

2790 GOSUB Print_2

2800 PRINT "TEST 1 FAILED, TEST ABORTED"

2810 PRINT "' 1 [P] Self Test PASSED’ SHOULD BE RETURNED"

2820 PRINT "RESULT IS: ":Result$

2830 GOTC Record results

2840 END IF

‘2850  GOSUB Print_2

2860 PRINT "TEST 1 Self-Test Status : PASSED"

2870 OUTPUT Analyzer; "STOP;DSP,""TEST 1 PASSED"""

2880 GOTO Record_results

2890 ! End of C1

2900 1

2510 C2: 1

2820 Title$=Test name$(Checkpoint)

2930 GOSUB Print_title

2940 | The following commands will exercise the ability of the bus to send and
2980 | receive data.

2960 DIM Send$[200]

2970 OUTPUT Analyzer; "CLE;PRES"

2980 OUTPUT Analyzer; "MEAS;FUNC FREQ"

2%90 OUTPUT Analyzer:;“"DSP,""HP-IB VERIFICATION TEST 2"""

3000 pIsP "Performing Test 2."

3010 WAIT 2

3020 FOR Number=40 TO 127
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3030
3040
305¢
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
331¢
3320
3330
3340
3350
3360
3370
~3380
3390
3400
341¢
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550

Table 17-3. HP-IB Operation Verification Program (Continued)

Send$="DSP, "&" """ &CHRS (Numberj &" TESTING*&""""&";Dsp?"”
OUTPUT Analyzer;sSend$
WAIT .2
ENTER 703;Result$
TF Result$<>CHRS (Number)&" TESTING" THEN
GOSUB Print 2
PRINT "TEST 2 FAILED, TEST ABORTED"
OUTPUT Analyzer; "DSP,""TEST 2 FAILED, TEST ABORTED"""
PRINT “CEARACTER RETURNED IS5 ";Result§
PRINT "SBOULD BE: ";CHRS(Number}
GOTO Record_results
ERD IF
NEXT Number
GOSUB Print 2
PRINT "TEST 2 Bus Integrity : PASSED"
OUTPUT Analyzer;"DsP,""TEST 2 PASSED"""
GOTO Record_ results
!
C3: )
Title$=Test_name$ (Checkpoint)
GOsUB Print_title
! The operation of the status registers is verified in these
INTEGER Value, Twopower
OUTPUT Analyzer;“CLE;PRES;MEAS;FUNC, TINT"
GOSUB Print 2
DISP "Performing HP-IB Verification Test 3.1"
QUTPUT Analyzer;"DSP,""HP~IB VERIFICATION TEST 3.1"""
FOR Value=0 TO 7
Twopower=2"Value
Send$="*ESE, "&VALS (Twopower)&” ; *ESE?"
OUTPUT Analyzer;Send$
WALIT .2
ERTER Analyzer;Result
IF Twopower<>Result THEN
GOSUB Print 2
PRINT "FAILED TEST 3.1, TEST ABORTED"
OUTPUT Analyzer;"DSP,""FAILED TEST 3.1, TEST ABORTED"
PRINT “"RETURNED VALUE OF EVENT STATUS REG IS:"
PRINT Result
PRINT "IT SHOULD BE:"
PRINT Twopower
GOTC Record_results
ERD IF
NEXT Value
GOSUB Clean_ screen
GOSUB Print_2
DISP "Performing EP-IB Verification Test 3.2"
OUTPUT Analyzer;"DSP, " "HP-IB VERIFICATION TEST 3.2"""
FOR Value=0 TO 9
Twopower=2"Value
Send$="*HSE, "&VALS (Twopower ) &" ; *HSE? "
OUTPUT Analyzer;Send$
WAIT .2

tests.
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3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3680
3700
3710
3720
3730
3740
375¢
3760
3770
3780
3730

3800
3810
3820
3830
3840
3850
3860
3870
3sso0
3890
3900
3910
3820
3830
35840
3950
3960
3870
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
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Table 17-3. HP-IB Operation Verification Program (Continued)

ENTER Analyzer;Result
IF Resuli<>Twopower THEN
GOSUB Print 2
PRINT "TEST 3.2 FAILED, TEST ABORTED"
CUTPUT Analyzer;"DsSP,""TEST 3.2 FAILED, TEST ABORTED"
PRINT "RETURNED VALUE OF H.W. STATUS IS:”
PRINT Result
PRINT "IT SHOULD BE:"
PRINT Twopower '
GOTO Record_result
END IF
NEXT value
GOSUB Clean screen
GOSUB Print 2
DISP "Performing HP-IB Verification Test 3.3"
OUTPUT Analyzer;"DSP,""EP-IB VERIFICATION TEST 3.3"""
OUTPUT Analyzer;”*HSR?"
WAIT .2
ENTER Analyzer;Result
IF Result<>0 AND Result<>32 AND Result<>1024 AND Result<>1056 THEWN
GOSUB Primt 2
PRINT "TEST 3.3 FAILED, TEST ABORTED"
OUTPUT Analyzer;"DSP,""TEST 3.3 FAILED, TEST ABORTED" "™
PRINT "H.W. STATUS REG SHOULD RETURN 0,32,1024, OR 1056. IT IS:

GOTO Record results
ERD IF
GOSUB Clean_screen
GOSUB Print_2
DISP "Performing HP-IB Verification Test 3.4"
OUTPUT Analyzer;"DSP,""HP~IB VERIFICATION TEST 3.4"""
OUTPUT Analyzer;"*ESR?"
WAIT .2
ENTER Analyzer;Result
IF Result<>128 AND Result<>64 AND Result<>0 THEN
GOSUB Print_2
PRINT "TEST 3.4 FAILED, TEST ABORTED"
oUTPUT Analyzer;"DSP,""TEST 3.4 FAILED, TEST ABORTED"""

":Resul

PRINT "EVENT STATUS REG. SHOULD RETURN 128, 64 , or 0; IT IS: ";Result

GOTO Record results
END IF
Test 3 5:!
GOSUB Clean screen
GOSUB Print_2
DISP “"Performing HP-IB Verification Test 3.5"
QUTPUT Analyzer;"DSP,""HP-~IB VERIFICATION TEST 3.5"""
ouUTPUT Analyzex;"INT;MTV,l;IHP;SOUR,A;TRIG,MAN;LEV,2"
WAIT 3
OUTPUT Analyzer;"*HSR?"
WAIT .2
ENTER Analyzer;Result
IF Result<>256 AND Result<>1056 THEN
GOSUB Print_2



4080
40990
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4380
4400
4410
4420
4430
4440
44590
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600

Table 17-3. HP-IB Operation Verification Program (Continued)

PRINT "TEST 3.5 FAILED, TEST ABORTED"
OUTPUT Analyzer;"DSP,""TEST 3.5 FAILED, TEST ABORTED"

PRINT “H.W. STATUS REG SHOULD RETURN 256 OR 1056, IT IS: ":Result

GOTO Record_results

END IF

GOSUB Clean_pcreen

GOSUB Print_2

DISP "Performing HP-IB Verification Test 3.6"
OUTPUT Analyzer;"DSP,""HP-IB VERIFICATION TEST 3.6"""
OUTPUT Analyzer;"LOC"

OUTPUT Analyzer;"+*ESR?"

WAIT .2

ENTER Analyzer;Result

OUTPUT Analyzer;"CLE;PRES;MEAS;FUNC TINT"

IF Result<>64 THEN

GOSUB Print_2
PRINT "TEST 3.6 FAILED, TEST ABORTED"
OUTPUT Analyzer;"DSP,""TEST 3.6 FAILED, TEST ABORTED"™"

PRINT "EVENT STATUS REGISTER SHOULD RETURN 64, IT IS:";Result

GOTO Record results

END IF

GOSUB Clean_screen

GOSUB Print_ 2

PRINT “TEST 3 Status Registers : PASSED"
OUTPUT Analyzer;"DSP,""TEST 3 PASSED"""
GOTO Record results

o -3

1
!

Title$=Test name$ (Checkpoint)

GOSUB Print_title

! Tests the ability of the 5373A to transmit and receive data.
DISP “Performing Test 4.°

OUTPUT Analyzer;"CLE;PRES"

OUTPUT Analyzer;"MEAS;FUNC FREQ"

OUTPUT Analyzer; " DSP,""HP-IB VERIFICATION TEST 4"""
OUTPUT Analyzer;"NUM;PRINT,BOLD;MENU, NUM"
OUTPUT Analyzer; "DSP,""HP-IB VERIFICATION TEST 4"""

QUTPUT Analyzer;"*TRG"
ENTER Analyzer USING "#,K";Read it
IF Read it<9.9E+6 OR Read it>1.1E+7 THEN

GOsUs Print 2

PRINT "TEST 4 FAILED, TEST ABORTED”

OUTPUT Analyzer;"DsSP,""TEST 4 FAILED, TEST ABORTED" ™"
PRINT "VALUE RETURNED IS ";Read_ it

GOTC Record results

END IF

GOSUB Print_2

PRINT *TEST 4 Data Transfer : PASSED"
WAIT 3

OUTPUT Analyzer;"DsP," "TEST 4 PASSED"";LoC"
GOTO Record results

SE g2 L8 AE Lb ALdhBE L 2E ML SR 2T bk A b S AL L L IE L Fh AL A L L L L L AT B

B EE L AL AL LR 2 dE A A dh o A AL AL L P At

| FF R IR R IR A A

1#

PO NOT CHANGE ANY OF 'THE CODE BELOW THIS POINTIII

i o A 7 ol i e b b (e Ak DA P A T R LR A LA LA LR A

#
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Table 17-3. HP-IB Operatzon Verification Program (Continued)

4610 1995 i AR AR RRAA AR AR AR AR R A
4620 First_ check. | Determines the firet checkpoint to execute

4630 GOSUB Clean_screen

4640 GOSUB Menu

4650 PRINT "Press the softkey to select the desired test.”

4660 PRINT

4670 SELECT Machine$

4680 CASE "9836A%,"9836C"

4690 PRINT “FIRST - Press K0 to start testing at test #1, or"
4700 PRINT "GOTO # - Press K1 to select any test, or"

4710 PRINT "EXIT =~ Press K4 to end the program.”

4720 ON KEY 0 LABEL " FIRST" GOTO First_ test

4730 ON KEY 5 LABEL " " GOTO First test

4740 ON KEY 1 LABEL " GOTO #" GOTO Test entry

4750 ON KEY 6 LABEL * " GOTO Test_entry

4760 ON KEY 4 LABEL "  EXIT" GOTO Exit_test

4770 ON KEY 9 LABEL * * GOTO Exit_test

4780 CASE ELSE

4780 PRINT "FIRST - Press Kl to start testing at test #1, or"
4800 PRINT "GOTO # - Press K4 to select any test, or”

4810 PRINT "EXIT - Press K8 to end the program.”

4820 ON KEY 1 LABEL " FIRST " GOTO First test

4830 ON KEY 4 LABEL " GOTO #" GOTO Test_entry

4840 ON KEY 8 LABEL " EXIT " GOTO Exit_test

4850 END SELECT

4860 ! Reys vertically adjacent to each other are active with label shown...
thig allows user to hit shifted or unshifted key.

4870 GOTO Wait_for_key

4880 1 IR EITITLTR LS TELI RS LA ELILE TS AL SR A48 0 8 2 8 82 n R a8k A A

4890 Next_ checkpt: ! Determine next checkpoint to be executed

4900 IF Checkpoint=Max_ test+l THEN RETURN

4910 GOSUB Clean_screen

4920 GOSUR Menu

4930 PRINT "cCurrent test: ";Checkpoint;" ";Test_name$ (Checkpoint)

4940 PRINT

4950 PRINT "Press the appropriate softkey to select the desired test...”

4960 PRINT

4970 SELECT Machine$

4980 CASE “9836a","9836C"

4990 PRINT "GOTO # -~ Press Kl to select an any test, or”
5000 PRINT "NEXT -~ Press K2 to perform the next test, or"
50160 PRINT "REPEAT - Press K3 to repeat this test, or"

5020 PRINT "EXIT -~ Press K4 to end the program.”

5030 ON KEY 1 LABEL " GOTO #" GOTO Test_entry

5040 ON KEY 6 LABEL " " GOTO Test_entry

5050 ON KEY 2 LABEL " NEXT " GOTO Next_test

5060 ON KEY 7 LABEL " Y GOTO Next test

5070 ON KEY 3 LABEL " REPEAT" GOTO Repeat test

5080 ON KEY 8§ LABEL ° " GOTO Repeat_test

5090 ON KEY 4 LABEL " EXIT " GOTC Exit_test

5100 ON KEY 9 LABEL " * GOTO Exit_test

5110 CASE ELSE

5120 PRINT "NEXT « Press K2 to perform the next test, or"
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5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250

5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5330
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5550
5560
5570
5580
5590
5600
5610
5620
5630
5640

Table 17-3. HP-IB Operation Verification Program (Continued)

PRINT "GOTo # - Press K4 to select any test, or”
PRINT "REPEAT - Press K5 to repeat this test, or”
PRINT “EXIT - Press K8 to end the program.”
ON KEY 2 LABEL " NEXT " GOTO Next_test
ON KEY 4 LABEL " GOTO #" GOTO Test_entry
ON KEY 5 LABEL " REPEAT" GOTC Repeat test
ON XKEY 8 LABEL " EXIT " GOTO Exit_test
END SELECT
GOTO Wait_ for_ key
]************#*******************#t****************
Record results: !
BEEP 800,.02

Performance Tests

PRINT "Press the appropriate softkey to record the results of test ";VAL§(
Checkpoint);"."

GOSUB Clear_ keys
SELECT Machine$
CASE "9836A","9836C"
ON KEY 0 LABEL " PASS " GOTO Pass_test

ON KEY 5 LABEL " " GOTO Pags_test

ON KEY 4 LABEL " FAIL " GOTO Fail test

ON KEY 9 LABEL " " GOTO Fail_test
CASE ELSE

ON KEY 1 LABEL " PASS " GOTO Pass_test
ON KEY 8 LABEL “ FAIL " GOTO Fail_test
END SELECT
GOTO Wait for_key
Too_long: !
PRINT "HP-IB TIMEOUT, TESTING ABORTED"
PRINT "CHECK:"

PRINT " l1.CABLES"

PRINT " 2 .0OTHER INSTRUMENTS ON BUS"

PRINT " 3.ADDRESS SETTINGS"

PRINT " 4.CHECK HP-IB IsC =7 "

PRINT " S.HANDSHAKE SIGNALS WITHE BUS ANALYZER"
sSTOP

H

{
Pass_test: |

Test results$(Checkpoint)="PASS"

GOTO Next_checkpt
Fall _test: !

Test results${Checkpoint)="FAIL"

GOTO Next checkpt
1***************************t**************************

| THESE ARE CALLED TO BRANCH TO THE VARIOUS CHECKPOINTS
[******************************************************
First_test: 1

GOSUB Labels_ off

Checkpoint=1

GOTO Branch_checkpt
Test _entry: 1

GOSUB Labels off

PRINT
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Table 17-3. HP-IB Operation Vetification Program (Continued)

5650 DISP "Enter a test number, 1 to "&VAL$(Max test)&". ";

5660 INPUT ™",Checkpoint

5670 IF (Checkpoint<l) OR (Checkpoint>Max_test) TEEN GOTO Integer error
5680 Checkpoint=Checkpoint

5690 GOTO Branch_checkpt

5700 Integer error: !

5710 DISP "Please enter only integers from 1 through ";VALS (Max_test);".”"

5720 BEEP 400,.5

5730 WAIT 2

5740 GOTO Test entry

5750 Exit_test: |

5760 Checkpoint=0

5770 GOTC Branch checkpt

5780 Next test: 1

5790 GOSUB Labels_off

5800 Checkpoint=Checkpoint+l

5810 GOTO Branch_checkpt

5820 Repeat_test: 1

5830 GOSUB Labels off

5840 cCheckpoint=Checkpoint

5850 @OTO Branch_checkpt

5860 1*******************#***********************ﬁ**********
5870 Branch checkpt: |

5880 IF (Checkpoint=0 OR Checkpoint=Max_test+l) THEN GOTO Print results

5890 ON Checkpoint GoTo C1,c2,c3,¢4,¢5,86,C7,C8,¢9,C10,¢11,¢12,C13,C14,C€15,C16,

c17,ci8,c19,¢20,¢21,c22,c23,024,C25,€26,C27,C€28,C29,C30

5900 1****************t************ﬁ************ﬁ*************
5910 Print_it: ! Enter here 1f printer attached

5920 GOSUB Clean_screen

5930 PRINTER IS Print_address

5940 crt_print: | Enter here if no printer attached

595¢ GOSUB Clean_screen ! Clear screen + home cursor
5960 Title$="CHECKPOINT RESULTS"

5970 GOSUB Sub_title

5980 PRINT "Device: ";Inst_id$;" at address ";VAL$(Inst address)
5990 PRINT "Serial Number: ";Serial number$;" Options installed: ™
6000 1t

§010 IF Max_option>0 THEH

~e

6020 FOR I=1 TO Max_ecption

6030 IF Option_num$(2,1)="y" THEN
6040 PRINT Option num$({1l,Iy;" ";
6050 END IF

6060 NEXT I

607C END IF

6080 PRINT

6090 !

6100 PRINT

6110 FOR I=]1 TO Half max_test

6120 PRINT " "+ VALS(I);TAB(8);Test _results$(Il);

6130 IF (2*l)<=Max_test THEN

6140 PRINT TAB(40);VALS$ (I+Half max test);TAB(44);Test_results$(I+Half max_t
est)

6150 ELSE
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6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410
6420
6430
6440
6450
6460
6470
6480
6490
6500
€510
6520
6530
6540
6550
6560
6570
6580
6590
6600
6610
6620
6630
6640
6650
66690
6670
6680

Table 17-3. HP-IB Operation Verification Program (Continued)

PRINT
END IF
NEXT I
PRINT

IF Print_address<>CRT THEN OUTPUT Print_address;CHR$(12} | Form feed

PRINTER IS CRT

LOCAL Isc

GOTO Final_exit

IThxeh kR hhrrrd bbbk r ok dddhbdkdrdkdrd bbbk i rdn
Final exit: !

DISP "HP-1B VERIFICATION DONE"

GOTO Exit_opver

IR 2 R R L2 AL R R L ERE R LRSS AR s Rt R Rt R kR Rk
Error_exits: !

BEEP 500, .4

PRINT ERRM$

[hrk bk kbbb rrr A d bk kb kbbb rdddh ekt ddr
ExXit_opver: |

RESET IBC

STOP ! Mail program ends here

IREE ST LT LL IS S SRS RS AR AR RS ER AR R R R RS R RS SR SN EE]

{ UTILITY SUBROUTINES SECTION

[hREkd xR r AR A AR LAk dhhd bk b hdhdrdad bR ARk R kb ekt

Clean_screen: !
GOSUB Clear keys

OUTPUT KBD;CHR${255)}&"K"; I Clear screen + home cursor

'RETURN

Rk R AR R AR A R AR A R AT I h Rk R R TR T T AFRR R R AN IR T RR TS
Labels off:CONTROL CRT,12;1

RETURN

IR 2222 L2 R 22 22 2L RN SRR AR R RS AR AR AR R LR E RS DD R E R R
Key trap: !

DISP "Wrong key pressed. Try again.";CHR$(7)

RETURN

!t**************************************************
Wait for key: !

CONTROL CRT,12;0 ! Turn Labels on

bIs?
Loop:GOTO Loop

1************ﬁ*******t************************************
Ready_start: I

BEEP 800,.03

GOSUB Proceed key

RETURN

[hdrkhkrkhhdkhhdhrhkderhbrbhkkdrrkkrdhkhbrhhirddkkix
Print_2: 1

PRINT

PRINT

RETURN

IEFEEETELEISIL SRS AL LRSS ARttt h Ehal hl oy
Print_title: ! Display checkpoint title

GOSUB Clean_ screen

PRINT

Performance Tests
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Table 17-3. HP-IB Operation Verification Program (Continued)

6690 Title$="Test "&VALS(Checkpoint)&"* "&(Test_name$(Checkpoint))
6700 GOSUB Sub_title

§710 GOSUB Horiz line

6720 BEEP 800,.03

6730 PRINT "Press PROCEED to start the test.”

6740 GOSUB Proceed key

6750 GOSUB Clean_screen

6760 RETURW

6770 !*********************************fi’*******************‘k**

6780 Sub_title: 1

6790 PRINT

6800 1 The following line provides for centering the title.

6810 PRINT TAB(INT((80-(LEN(TRIMS$(Title$))))/2));Title$

6820 RETURN

6830 1*****'k*******‘k*********i‘*w**********#***********t******t******
6840 Horiz_ line: !

6850 PRINT RPTS$(Horiz char$,80)

6860 RETURN

6870 1****************t******t**********************************t****
6880 Proceed key: !

6830 GOSUB Clear keys

6900 SELECT Machine$

6910 CASE "9836A","9836C"

6920 ON KEY 0 LABEL " PROCEED " GOTC Proceed

6930 ON KEY 5 LABEL * ¥ GOTC Proceed

6940 CASE ELSE

6950 ON KEY 1 LABEL "PROCEED " GOTC Proceed

6960 END SELECT

6970 GOTO Wait_for key

6980 Proceed: |

6990 RETURN

7000 [******************************i**************‘******************
7010 Print_results: |

7020 PRINTER IS CRT

7030 GOSUB Clean_screen

7040 1I¥ Print address<>CRT THEN

7050 PRINT "Do you wish to have a hardcopy of the results?”

7060 PRINT

7070 PRINT "NOTE: Printer address assumed to be ";VAL$(Print_address);"."
7080 SELECT Machine$
74090 CASE "9B836A", '9836c

7100 ON KEY 0 LABEL YES" GOTO Print_it
7110 ON KEY 5 LABEL " " GOTO Print_it
7120 ON KEY 4 LABEL " NO" GOTO Crt _print
7130 ON KEY $ LABEL " " GOTO Crt print
71490 CASE ELSE

7150 ON KEY 1 LABEL " YES" GOTO Print_it
7160 ON KEY 8 LABEL "  NKO" GOTO Crt_print

7170 END SELECT

7180 GOTO Wait_ for key
7190 ELSE

7200 GOTO Crt_print
7210 END IF
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7220
7230
72490
7250
7260
7270
7280
7290
7300
7310
7320
7330
7340
7350
7360
7370
7380
7390
7400
7410

7420
7430
7440
7450
7460
7470
7480
7490
7500
7510
7520

Performance Tests

Table 17-3. HP-IB Operation Verification Program (Continued)

RETURN
!********'k*'k*******************‘k****'k***********************
Clear_keys: |

ON KEY 0 LABEL " " GOSUB Rey_trap

ON KEY 1 LABEL " " GOSUB Key_trap

ON KEY 2 LABEL " " GOSUB Rey_ trap

ON KEY 3 LABEL " " GOSUB Rey_ trap

ON KEY 4 LABEL " " GOSUB Key_ trap

ON KEY % LABEL " " GOSUB Key_trap

ON KEY 6 LAREL " " GOSUB Key_trap

ON KEY 7 LABEL " " GOSUB Key_trap

ON KEY 8 LABEL " " GOSUB Key_ trap

ON KEY 9 LABEL " * GOSUB Rey trap

RETURN
1*******t**'*************************************i***********
Menu: !

GOSUB Clean_screen

Title$=Pgm_title$

GOSUB Sub_title

PRINT "P-Passed, F-Failed, N-Not Performed, S-Skipped. Option not selected
PRINT

PRINT "Test®;TAB(l0);"Test”;TAB(20); "Test"”

PRINT "Number™;TAB{10};"Status”;TAB{20);"Name"

PRIRNT

FOR I=1 TO Max test

PRINT VALS(I):TAB(lO);Test“resultSS(I}[l;l];TAB(20);Testmname$(I)

NEXT I

GOSUB Horiz_line

RETURN
1*******w*t***************************w***************

END
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HP-IB
VERIFICATION
PROGRAM

The HP-IB Operation Verification Program checks the

HP 5373’s ability to transmit and receive HP-IB messages.
During this verification program, the analyzer’s HP-IB data
input/output bus, control, and handshake lines are checked.
Only the HP 5373A, an HP Series 200 or 300 Computer, and
applicable HP-IB interface cable are required for the test setup.
The validity of the test results is based on the following
assumptions:

s The HP 5373A operates correctly from the front panel. This
can be verified by performing the “HP 5373A Operation
Verification Tests” found earlier in this chapter.

m The controller being used can properly execute HP-IB-
commands.

The HP 5373A’s device address (primary address) is 03 and
may be changed from the front panel through the System
menu. The address setting applies to both the Talk/Listen and
Talk Only modes. For the HP Series 200 or 300 Computers the
HP-IB interface select code is 7.

NOTE
The device address is retained in non-volatile memory.
If the address is not recallable due to a battery or
memory failure, a default value of 3 will be selected. The
user can not alter the default address.

If all of the checks performed by the program listed in

Table 17-3 are successful, the HP 5373A’s HP-IB capability can
be considered to be performing properly. This program does
not check to see if ALL of the analyzer’s program commands
are being properly interpreted and executed by the HP 5373A.
However, if the front panel operation is confirmed to be
working properly and its HP-IB capability operates correctly,
then there is high probability that the analyzer will respond
properly to all of its program commands.

After successful completion of the HP-IB Operation
Verification Test presented in Table 17-3, mark “PASS” or
“BAIL” on the “HP 5373A Performance Test Record” located
at the end of this chapter,

THE HP 5373A HP-IB OPERATION VERIFICATION IS NOW
COMPLETE.
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HP 5373A PERFORMANCE TEST RECORD (Page 1 of 5)

 THEWLETT-PACKARD MODEL 5373A
FREQUENCY AND TIME INTERVAL ANALYZER

Serfal Number:

Test Performed By:

Repalr/Work Order No.

Temperature:

Relative Humidity:

Post-Calibration Test: L]

Date:
Notes: Pre-Calibration Test: [
Recommended Results
Instrument Test Minimum | Actual | Maximum
Operation Verlfication Pass Fail
HP-18 Verification Pass Fail
CHANNEL A AND B TESTS
Frequency Range/ Dynamic Range
3325A 125 Hz Freq: Chan A }121.000 000 000 mHz 129.000 000 000 mHz
45 mvVp-p Chan B | 121.000 000 000 mHz 129,000 000 000 mHz
0V Offset
3325A 125 Hz Freq: Chan A |124.830 000 000 mHz 125.070 000 000 mHz
2 Vop Chan B }124.930 000 000 mHz 125.070 000 000 mHz
0V Offset
{Square Wave)
8663A 500 MHz Freq: Chan A |499.999 999 80 MHz 500.000 000G 10 MHz
15 mVrms (45 mVp-p} Chan B [499.999 999 50 MHz 500.000 000 10 MHz
0V Offset ‘
BBE3A 500 MHz Frag: Chan A 1489.999 999 80 MHz 500.000 000 10 MHz
10 dBm (2 Vp-p) Chan B 1499.999 999 80 MHz 500.000 000 10 MHz
0V Offset
Signal Operating Range
3325A 10 Mz Freq: Chan A |9.899 9399 800 MHz 10.000 000 200 MHz
2Vp-p Chan B }9.999 599 800 Mz 10.000 000 200 MHz
1V Offset
3325A 10 MHz Freq: Chan A [9.999 999 800 MHz 10.000 000 200 MHz
2Vp-p Chan B 9,999 899 800 Mz 10.000C 000 200 MHz
-1V Offset
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HP 5373A PERFORMANCE TEST RECORD (Page 2 of 5)

HEWLETT-PACKARD MODEL 5373A

FREQUENCY AND TIME INTERVAL ANALYZER
Recommended Resulis
Instrument Test Minimum Actual Maximum
CHANNEL A AND B TESTS
(Continued)
Manual Trigger Accuracy
3325A 10 KHz Chan A Max. Trigger
1 Vp-p Lavel
Variable Ofiset
Min, Trigger
Leve!
Chan A Trigger |—29.98 mV +23.98 mV
Leval Accuracy™
ChanB Maoc. Trigger
Level
Min. Trigger
L evet
Chan B Trigger i—28.88 mV +29.88 mV
Leva! Accuracy™
Auto Trigger
Frequency Range/Dynamic Range/
Accuracy/Signal Operating Range
3325A 1 KHz PkAmp Chan A
200 mVp-p Max. |-14.44 dBm -7.08 dBm
0V Offset Min. [-14.44 dBm —7.08 dBm
PkAmp Chan B
Max, {—14.44 dBm —~7.08 dBm
Min, |-14.44 dBm —-7.08 dBm
3325A 1 KHz PkAmp Chan A
2Vp-p Max. [14.08 dBm 17.6 dBm
1V Offset Min, 1~-37.485 dBm 2.04 dBm
PkAmp Chan B
Max. {14.08 dBm 17.6 dBm
Min. [-37.495 dBm 2.04 dBm

* YRIGGER LEVEL ACCURACY = E
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Performance Tests

HP 5373A PERFORMANCE TEST RECORD (Page 3 of 5)

- [HEWLETT-PACKARD MODEL 5373A
FREQUENCY AND TIME INTERVAL ANALYZER

Recommended Results

Instrument Test Minimum Actual Maximum

CHANNEL A AND B TESTS

(Continued)
3325A 1 KHz PkAmp Chan A
2Vp-p Max. |-37.495 dBm 2.04 dBm
~1 V Offset Min. [14.08 dBm 17.6 dBm
PkAmp Chan B
Max. |-37.495 dBm 2.04 dBm
Min. {14.08 dBm 17.6 dBm
B663A 200 MHz PkAmp Chan A
71 mVrms {200 mVp-p) Max. |~-14.44 dBm ~7.08 dBm
0V Offset Min. [~14.44 dBm -7.08 dBm
PkAmp Chan B
Max. |~14.44 dBm ~7.08 dBm
Min. [—14.44 dBm ~7.08 dBm
BE663A 200 MHz PkAmp Chan A
10 dBm (2 Vp-p) Max, |5.56 dBm 13 dBm
0 Vv Offset Min. |5.56 dBm 13 dBm
PikAmp Chan B
Max. |5.56 dBm 13. dBm
Min. {5.56 dBm 13 dBm

Sensitivity/ Mintmum Pulse Width
(optional)

8131A 1.0 ns Pulse +TiChan A (700 ps 13ns
100.0 ns Period ‘

45 mvVp-p

0V Offset

8131A 1.5 ns Pulse +TIChanA [1.2ns 1.8ns
100.0 ns Period
45 mVp-p
0V Offset
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HP 5373A PERFORMANCE TEST RECORD (Page 4 of 5)

HEWLETT-PACKARD MODEL 5373A
FREGUENCY AND TIME INTERVAL ANALYZER

Recommended Results

Instrument Test Intmum Actual Maximum

EXTERANAL ARM TESTS*
Frequency Range/ Dynamic Range
3325A 1Hz Gate Time [993.000 0000 ms 1.007 0000000 s

140 mvVp-p
0V Offsat

3325A 1 Hz Gate Time |993.000 000 0 ms 1.007 0000000 s

5Vp-p
0V Offset

{Square Wave)}

BE663A 100 MHz Gate Time |99.8ns i00.2 ns
50 mVrms {140 mVp-p)
0V Ofisat

Signal Operating Range

3325A 10 MHz Gate Time {199.8 ns 2002 ns

5Vp-p
2.5V Offset
3325A |10 MHz Gate Time |199.8 ns | 200.2 ns
5 Vp-p
—2.5 V Offast
Trigger Accuracy
3325A Variable Offset £xt Arm Max. Trigger
Level
Min. Trigger
Level
Ext Arm Trigger
Level Accuracyt |-20mV +20 mV

* A 50$2 feadthrough termination must be connected to the External Arm input.

fMAX. TRIGGER LEVEL +MIN. TRIGGER LEVEL
t TRIGGER LEVEL ACCURACY =L 3 -

}-—100::1\/
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HP 5373A PERFORMANCE TEST RECORD (Page 5 of 5)

[HEWLETT-PACKARD MODEL 5373A
FREQUENCY AND TIME INTERVAL ANALYZER

Recommended Resuits
Instrument Test Minimum Actuai Maximum

OPTION 030
CHANNEL C TESTS
Frequency Range/ Dynamic Range/
Sensitivity

8663A 100 MHz Freq: Chan C |99.999 999 96 MHz 100.000 000 04 MHz
~25 dBm
100 MHz Freq: Chan C {99.999 959 98 MHz 100.000 000 02 MHz
+7 dBm
1.5 GHz Fraq: Chan C {1,499 999 899 7 GHz 1.500 000 000 3 GHz
~25 dBm
1.5 GHz Freq: Chan C |1.499 999 998 7 GHz 1.500 000 000 3 GHz
+7 dBm
1.55 GHz Freq: Chan C {1.549 999 999 7 GHz 1.550 000 000 3 GHz
~20 dBm
1.55 GHz Freq: Chan C |1.549 999 988 7 GHz 1.550 000 000 3 GHz
+7 dBm
2.0GHz Freq: Chan C [1.999 999 999 6 GHz 2.000 000 000 4 GHz
-~20 dBm
2.0 GHz Freq: Chan C {1.999 999 998 6 GHz 2.000 000 000 4 GHz
+7 dBm
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INTRODUCTION

OVERVIEW OF
MENU MAPS

APPENDIX

A

Use this series of three menu maps to help understand the
effects of the arming mode and the measurement size on the
type of results that are available from the HP 5373A. These
menu maps should be used as a guide. They are limited to
showing single-channel measurements for the major
measurement functions. The principles documented can be
applied to the other measurement functions, once you
understand the characteristics of those functions.

The following chapters of the Operating Manual should be
used as reference material for this guide:

w Chapter 1, Time Interval Measurements
m Chapter 2, PRF, Frequency, PRI, and Period Measurements
m  Chapter 7, Function Menu

m Chapter 10, Pre-trigger Menu

The flowchart on the next page directs you to one of the menu
maps depending on the size of the measurement and the kind
of results you want. The purpose of each map is described
briefly here:

¥ Menu Map A — This menu helps you to select the
maximum number of measurements per block for a
single-block measurement. All results are available for
numeric and graphic analysis.

s Menu Map B — This menu helps you to select the
maximum number of measurements per block for a
multiple-block measurement so that all results are available
for numeric and graphic analysis. It also shows the arming
modes that provide averaging of results.

A-1
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A-Z

x Menu Map C — This menu covers the situations where

measurement memory could be exceeded as a result of the -

multiple-block measurement size. When all the
measurements will not fit in memory, not all results are
available for review. There are times when this is
preferrable to using smaller measurement sizes. Some
advantages are:

o

o

All the measurement values are included in statistics.

All the measurement values are included in limit
testing.

All measurement values are included in Histogram
graphs.

When averaging, the final block of measurements
includes all the measurement values from each of the
blocks.

Pre-trigger on multiple blocks provides the advantage
of repeated execution of the block holdoff condition
while waiting for the pre-trigger event. This sets a
reference for each block of measurement data.



A Guide to the Function Menu

See the
Following Pages
for Menu Maps

A-3
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A-4

FUNCTION MENU GUIDE

To Select a Menu Map:

PRESS PRESET KEY

=

SELECT MEASUREMENT FUNCTION

TIME INTERVAL
CONTINUQUS TIME INTERVAL
+f~ TIME INTERVAL
FREQUENCY
PERIOD

$
SELECT MEASUREMENT CHANNEL

AORB ONLY

2

SELECT ARMING MODE

i

WILL THE NUMBER OF
BLOCKS BE GREATER THAN 1
?

b 4

YES / DO YOU WANT TO DISPLAY ALL \ NC
_ HESULTS FOR ALL BLOCKS j

?

H

B0 _TOPN3IM



FUNCTION MENU

.4

4

«

&

EDGE HOLDOFF

- ’EDGE rz}owom:

- -AUTOMATIC - N
TERVAL smpume

ﬁS.EL’EGT?-NUMBER OF MEASUREMEN:

| SELECT NUMEER Or MEASUREMENTS

' SELECT NUMBER OF MEASUREMENTS i

s EMENTSsmm '

P th )




A Guide to the Function Menu

NOTE

PRE-TRIGGER IS NOT AVAILABLE FOR THE FOLLOW-
ING ARMING MODES: TIME SAMPLUNG, EDGE / TIME,
EDGE f EVENT, TIME / TIME, AND EVENT / EVENT.

h:d

e TIME INTERVA

- TIME INTERVAL

MEASUREMENT

 MEASUREME

S . A b4 b4

5 EDGE ﬂDLQOFF ﬁ,UTi}MATIC S AUTOMATIC o e oy EDGEfEVENT
AR MO ' FEDGE: HOLDOFF e ':TLME/TIME
TIME HOLDOFF - L BVENT S
EVENT HOLDOFF B R
INTERVAL SAMPL! NG '
REPETI TEVE EQGE

,—/INTERVAL
GE / RANDOM

. NUMBER OF MEASUREMENTS - 1

% . N “ N . e
' SELECT NUMBER OF MEASUREMENTS - SELECT NUMBER OF MEASUREMENTS SELECTNUMBERGFMEASUHEMENTS

Function Menu Map A

A5
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FUNCTION MENU GUIDE

To Select a Menu Map:

 PRESS PRESETKEY

O DISPLAY. ALL

BE_TOPN3M

A-6



FREQUENGY OR PERiOD
: M‘“—’ASUF{EEMENT :

L WHAT IS THE ARMING MODE?

L3

-

. EDGE/TIME i

- EDGE/EVENT:

S TIMESTIME S
 EVENT/EVEN

4

: "T]ME SAMF”UN‘G_': e

INTERVALS“’" PLING
© CYCLE SAMPLING
EDGE SAMPUING

&

EXTERNALLY

CEVENT HOLDOFF-~ =
CEDGE/INTERVAL
. EDGE/EDGE..
" .. EDGE/CYCLE -
:T!MEHNTEF-]VAL
EVENT | INTERVAL

i

... SELECT NUMBER OF BLOCKS

“1 < # OF BLOCKS 5 4098

- SELECT NUMBER OF BLOCKS

< # OF BLOCKS < 4096
£

" BELECT NUMBER OF BLOCKS

¥ 1 <#OF BLOCKS = 4006
£

SELECT NUMBER OF BLOCKS
.1 < # OF BLOCKS < 2730 e

B seLecT &UMB-EB_ OF MEASUREMENTS

'sEfLECT'Nui\Béé’ER OF MEASUREMENTS

| SELECT NUMBER OF MEASUREMENT:

§OF . [s192 - 40F BLOCKS
| T# OF BLOCKS

| :'3-8192337 |
= [2 = # OF BLOCKS

DISPLAY AL RESULTS
FORALL BLOCKS

- [2 % #OF BLOCKS]
% OF BLOCKS

T'8482

L HOF
= <
MEAS

il hid

S AUTOMATIC 0
INTERVAL SAMPLING
+ REPETITIVE EDGE,

EDG: f !NT&:P‘%VAM

i i
SELECT NUMBER OF BLOCKS - SELECT NUMBER OF BLOCKS

1 < # OF BLOG}(S 5 4{)96

- 1.<#OF BLOCKS 2730

i " §
;S'Et'é:{:"-'r-’N_LEMBE"R OF MEASUREMENTS SELECT NUMBER OF w—wsua:wems’

2 HOF BLOCKS]
“$ OF BLOCKS

{8@92 % OF B OCKS

'1' #{)F FL 81902
’ # OF BLOCKS. ;

k) E« A \

DISPLAY ALL RESUL"{"S DISP AY AVERAGED ¢ ﬁsuws

OR ALL BLOGKS -




WHAT !S "’"HE MEASUF%EMENT
R ;;, ‘NCi TON?:

k.4

EXTERNALLY 7
GATED:

4

L EDBEHOLBOFE Y E T
e TIME HOLDOFE -+
. EVENT HOLDOFF

. EDGE /INTERVAL

©  EDGE/EDGE- - .

.. EDGE/CYCLE .

L TIME JINTERVAL:
3 EVENT/ENTERVAL

.

207 NUMBER OF BLOCKS -

# OF BLOCKS 24086

SEtEc’t NUMBER OF BLOCKS .}
1 <HOF BLOGKS < 2730
)

VUMBER OF MEASUREMENTS 1

| SELECT -N?U'Msézéﬁ:-t}? M’EASU’HEM*EN%S

oow : lNUOUS T ME'MEH\;AL S

3

I+

~Hy

. TIMEINTERVAL -
" MEASUREMENT

¥

h 4

e AUTOMATIC

" REPETITIVE EDGE

4

INTERVAL SAMPL]NG

" EDGE HOLDOFF © 7
TIME HOLDOFF -
EVENT HOLDOFF -

. “EGE EMTEF%V_AL

Yo UEDGE HOLDOFF ¢
. TIME HOLDGFF
. .[EVENT HOLDOFF . -
. UINTERVAL SAMPUNG .
. BEPETITIVEEDGE
- RANDOM SAMPLING -
- EDGE / INTERVAL -
-EDGE | BANDOM

EDGE: EVENT
_ TEME/T%ME Pt
E\/ENT ,’ EVENT

SEL‘:CT NUMBEF! OF BLOCKS-

1<# oF BLOCKS £ 4096
+

27

1< # OF BLOCKS % 2720

_ SELECT NUMBER OF BLOCKS - -

[ "SELECTNUMBER OF BLOCKS =

| 1<#OF BLOCKS < 4096

¥

. SELECT NUMBER OF BLOCKS

1 <& OF BLOCKS % 4096

! SEE'E‘CT: NUMBER OF MEASUREMENTS.

SELECT NUMBER OF MEASUREMEN?S j

| lr st9p
|2~ # 0 800k |

| #OF. 8192 - {2 # OF BLOGKS)] ]
MEAS : H#HOF BLOCKS |

e (8192 # OF BLO0K81

OF BLOGCKS

o

|

# OF 81:92

[2 x # OF BLOCKS} 1

| SELECT NUMBER OF MEASUREMENTS I

# OF BLOCKS "

s

1s

4OF | 8192
MEAS ° | # OF BLOCKS

DISPLAY AVERAGED HESULTS

FC}_8 A%,.L BLOCKS

e DISPLAY AVERAGED RESULTS

FOR ALL BLOCKS

 NUMBER OF MEASUREMENTS = 1

11
T

£

DISPLAY CALL HESUL?S

A Guide to the Function Menu

Function Menu Map B

A-7
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FUNCTION MENU GUIDE

To Select a Menu Map:

RESS PRESET KEY

B C

BD_TOPNIM

A-8
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FUNCTION MENU MAP C

| FREQUENGY oR. PERK}D
7 MEASUREMENT

 WHAT.IS THE ABMING MODE?- |

:':MEASUREMENT :

- WHATIS THE ARMING MODE?-

bl bl & i | ]

e "ﬂME SAMF’UNG CUEXTERNAELY v B E L AUTOMATIC B . . EDGEHOLDOFF .} p HDLDOFF AUTOMAT!C —
. EDBEJTIME . CGATED i NTERVALSAMPL | L TIMEHOLDOFE o L TIMEHOLDOFF. - CINTERVAL SAWLM',_
L ERGET EVENT Lo ¥’ S - SANIP! EVENT HOLDOFF - * EVENT HOLDOFF © _F%EPET!_T!V? EDGE

EDGE J GYOLE -
ME!!NTERVA_! |
VENT [INTERVAL:

£ 8 _ =

SELEGT NUMBER OF MEASUREMENTS | { SELECT NUMBER OF MEASUREMENTS |

|SELECT NUMBER OF MEASUREMENTS.

{ MB:ER-Q;F'ME_ASQQEM_Eiﬁ?%‘S =1

No /. DOESTHE MEASUREMENT _.'\vas
=={ ~ USEPRETRIGGER. ~ ' }

‘ :.; o

wr ] ‘l

| DISPLAY MOST RECENTLY

3

SPLAY-MOSTR

. DISPLAY AVERAGED RESULTS MOST
' ACQURED B!

' FRQM ALL BLOCKS

ACQUIRED BLOCK




A Guide fo the Function Menu

NOTE

PHE-TRIGGER IS NOT AVAILABLE FOR THE FOLLOW-
ING ARMING MODES: TIME SAMPUNG, EDGE / TIME,
EDGE [ EVENT, TIME / TIME, AND EVENT / EVENT.

= —n : : S — !

' TIMEWTEHVAL"T; -' Bl sETMENTERVAL

' CONTINUOUS TiME NTEHVA%. :
MEASUREMENT

3

- WHAT IS THE ARMING MODE?

‘MEASUREMENT

hid k4 - & &

-EDGE HOLDOFF . EDGEHOLDOFF.' " . - AUTOMATIC: : AUTOMATIC: © ‘EDGE JEVENT
TN S U TIMEHOLDORE - . : IN!EHVALSAMFLJNG - EDGE HOLDOFF, S TIMESTIME:
EVENT HGLDOFF”.- S L EVENTE OL_DOFF': DTS HEPET T;IVE EDGE CTIME HOLDORF CUUEVENT/EVENT
EDGE/INTERVAL EDGE{INTE - ¥ ST . EVENT HOLDOFF - - = T DA EE

e * INTERVAL SAMPLING
© REPETITIVE EDGE
* RANDOM'SAMPLING
EDGE / INTERVAL
“EDGE /RANDOM,

4 - ¥ A ¥ i
EOTNUMBER OF M‘:A&ELREMEN? ‘ [ SELY N {EASUREMENTS § ' SELECT NUMBER OF MEASUREMENTS B - SELECT NUMBER OF MEASUREMENTS -

#OF MEASUREMEN, 1« #OF MEASUREMENTS = 8191

B

- NUVBER OF MEASUREMENTS = 1

1 = # O MEASURE\AENTS = 4085 .

g

D!SF’LAY AVEHAGED RESULTS
EROM ALL BLOCKS ~

k4

Function Menu Map C

A-G
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APPENDIX

B

INTRODUCTION  This section provides installation instructions including
unpacking, initial inspection, storage, and shipment
information for the HP 5373A Modulation Domain Pulse
Analyzer.

UNPACKING AND
INSPECTION  WARNING
TO AVOID HAZARDOUS ELECTRIC SHOCK, DO
NOT PERFORM ELECTRICAL TESTS WHEN THERE
ARE SIGNS OF SHIPPING DAMAGE TO ANY POR-
TION OF THE OUTER ENCLOSURE (COVERS,
PANELS, CONNECTORS, LEDS, ETC.).

Inspect the shipping container and cushioning material for

- damnage. If damage is evident, keep the packing materials until
the contents of the shipment have been checked for
completeness and the instrument has been checked
mechanically and electrically. If the contents are incomplete, if
there is mechanical damage or defect, or if the instrument or
some component fails the performance tests, notify the nearest
Hewlett-Packard office. If the shipping container is damaged,
or the cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection. The HP office
will arrange for repair or replacement at HP’s option without
waiting for a claim settlement.

PREPARATION
FOR USE

Operating ~ TEMPERATURE. The instrument may be operated in
Environment temperatures from (°C to 40°C.
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Bench Operation  The instrument has plastic feet and folchng tilt stands for
convenience in bench operation. The plastic feet are shaped to
facilitate self-alignment when stacking instruments. '

WARNING

THE HP 5373A WEIGHS 25.5 KG (56 LBS). CARE
MUST BE TAKEN WHEN LIFTING THE INSTRU-
MENT TO AVOID PERSONAL INJURY. USE EQUIP-
MENT SLIDES WHEN RACK MOUNTING (FOR
DETAILS, REFER TO PARAGRAPH TITLED “RACK
MOUNTING KITS").

Power Requirements  The HP 5373A can operate from power sources of 100-, 120-,
220-, or 240-volt ac, +10%, ~10%, 50 to 60 Hertz for all voltages,

400 Hertz for 100- and 120-volt ac. Maximum power
consumption is 500 volt-amperes.

WARNING

THIS IS A SAFETY CLASS | PRODUCT PROVIDED
WITH A PROTECTIVE EARTH TERMINAL. AN
UNINTERRUPTIBLE SAFETY EARTH GROUND
MUST BE PROVIDED FROM THE MAINS POWER
SOURCE TO THE PRODUCT INPUT WIRING TER-
MINALS, POWER CORD, OR SUPPLIED POWER
CORD SET. WHENEVER IT IS LIKELY THAT THE
PROTECTION HAS BEEN IMPAIRED, THE INSTRU-
MENT MUST BE MADE INOPERATIVE AND BE
SECURED AGAINST ANY UNINTENDED OPERA-
TION.

IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN
EXTERNAL AUTOTRANSFORMER FOR VOLTAGE
REDUCTION, MAKE SURE THAT THE COMMON
TERMINAL IS CONNECTED TO THE EARTHED
POLE OF THE POWER SOURCE. FAILURE TO
GROUND THE INSTRUMENT CAN RESULT IN PER-
SONAL INJURY. REFER TO THE PARAGRAPH
TITLED “Power Cable”.

B-2



Line Voltage and
Fuse Selection

Unpacking and Installing

CAUTION

BEFORE PLUGGING THIS INSTRUMENT into the
Mains (line) voltage, be sure the correct line voltage
and fuse have been selected. You must set the
voltage selector turret wheel correctly to adapt the
HP 5373A to the power source as described in the
following paragraph.

The HP 5373A is equipped with a power module (on the rear
panel) that contains a turret wheel line voltage selector to
select 100-, 120-, 220-, or 240-volt ac operations as shown in
Figure B-1. Before applying power to the 5373A, the turret
wheel selector must be set to the correct position and the
correct fuse must be installed as described in the following

paragraphs.

Power line connections are selected by the position of the
plug-in turret wheel in the module. The correct-value fuse,
with a 250-volt rating, must be installed before the turret
wheel is inserted. This instrument uses a 4A fuse (HP Part
Number 2110-0055) for 100/120-volt operation and a 2A fuse
(HP Part Number 2110-0002) for 220/240-volt operation.

To change the line voltage, first disconnect the power cord
from the module and then follow the instructions in Figure B-1.

SELECTION OF OPERATING VOLTAGE

1. Using a small, flat-head screwdriver, snap open
the power module door to access the fuse and
turret whesl,

2. REMOVE the turret wheal bafore turning to
desired voltage. DO NOT turn turret wheel while
installed in moduie. Push wheel firmly into

module slot. -

3, To change or install fuse, pull fuse holder and
reinsert fuse in holder, using caution to select
correct fuse value. Re-insert fuse and hoider.

FUSE 4. Close the power module door. The selected
HOLDER operating voltage is displayed In module window.

Figure B-1. Line Voltage Selection with Power Module Turret Wheel.

B-3
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Power Cable

This instrument is equipped with a three-wire power cable.

When connected to an appropriate ac power receptacle, this
cable grounds the instrument cabinet. The type of power cable
shipped with each instrument depends on the country of
destination. Refer to Table B-1 for the part number of the

power cables and mains plugs available.



Unpacking and Installing

Table B-1. AC Power Cables Awailable

Cable
Plug T Cable HP | *C Plug Description Length | Cable For Use in Count
48 type PartNo. | D ¢ P (inches) |  Color i
250V 8120-1351 0 Straight »BS1363A 80 Mint Gray Linited Kingdom,
8120-1703 & 80 . o0 Mint Gray Cyprus, Nigeria,
el . ! Rhodesia, Singapore
LN
oo
250V B12C-1369 ¢ Straight *NZSS198/ASC112 79 Gray Australia,
B812C-0896 4 80 87 Gray New Zeaiand
8120-1689 7 Straight *CEET7-Y11 : 79 Mint Gray | East and West Europe,
B120.1892 2 90 79 Mint Gray Egypt,
{ Unpolarized in
many nations)
B120-1348 5 Straight ®NEMAS5-15P 80 Biack United States, Canada,
B120-1398 5 s0° 80 Black 100V or 200V,
B8120-1754 7 Straight *NEMAS-15P 36 Black Mexico, Philippines,
8120-1378 1 Straight **"NEMAS-15P 80 Jade Gray | Taiwan, Saudi Arabis,
8120-1521 & 9°0° 80 Jade Gray Japan
8120-1676 2 Straight *NEMAB-15P 30 Jade Gray
8120-4753 Straight ™NEMAS-15P 80 Dark Gray
8120-2104 3 Straight **SEV101Y 79 Gray Switzeriand
1959-24507
Type 12
250V 8120-0698 [ Straight **NEMAGS-15P Uniied States, Canada
8120-2956 | 2 Straight ®DHCK 107 79 Gray Denmark
8120-2957 3 80° 79 Gray
220V 8120-4211 Straight Gray South Alfrica, Indie
‘ 8120-4600 80° Gray
*CD = Check Digit (refer to Replaceable Parts in Service Manual).
**Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for
complete cable inciuding phug.
E = Earth Ground L = Line N = Neutral

B-5
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HEWLETT-PACKARD

B-6

INTERFACE BUS
(HP-IB)

HP-1B
Interconnections

HEWLETT-PACKARD INTERFACE BUS. Interconnection
data concerning the rear panel HP-IB connector is provided in
Figure B-2. This connector is compatible with the

HP10833A /B/C/D HP-IB cables. The HP-IB system allows
interconnection of up to 15 (including the controller) HP-IB
compatible instruments. The HP-IB cables have identical
“piggy-back” connectors on both ends so that several cables
can be connected to a single source without special adapters or
switch boxes. System components and devices may be
connected in virtually any configuration desired. There must,
of course, be a path from the controller to every device
operating on the bus. As a practical matter, avoid stacking
more than three or four cables on any one connector. If the
stack gets too large, the force on the stack produces great
leverage which can damage the connector mounting. Be sure
each connector is firmly (finger tight) screwed in place to keep
it from working loose during use.

CABLE LENGTH RESTRICTIONS. To achieve design
performance with the HP-IB, proper voltage levels and timing
relationship must be maintained. If the system cable is too
long, the lines cannot be driven properly. Therefore, when
interconnecting an HP-IB syster, it is important to observe the
following rules:

a. The total cable length for the system must be equal to or
less than 2 meters (6.6 feet) times the total number of
devices connected to the bus.

b. The total cable length for the system must be less than or
equal to 20 meters (65.6 feet).

¢. The total number of instruments connected to the bus
must not exceed 15. :



Unpacking and Installing

PIN | LINE
1 DIO1
2 | Di02
3 | Doz
4 1 DIO4
13 | DIOS
14 | DIOB
15 | DIO7
16 | DIO8 ey oy
5 | EOI @ A .\ 3
17 | REN = <
6 | DAV
7 | NRFD
8 | NDAC
g | IFC
10 | SRQ
11 ATN
12 | SHIELD-CHASSIS GROUND
18 | PIOTWISTED PAIRWITHPIN 8 o
19 | PIOTWISTED PARWITHPRINT THESE PINS
20 | P/OTWISTED PAIRWITHPRIN 8 ARE
21 PIO TWISTED PAIRWITH PIN 8 INTERNALLY
22 | P/OTWISTED PAIR WITH PIN 10 GROUNDED
23 | P/OTWISTED PAIR WITH PIN 11
24 | ISOLATED DIGITAL GROUND
CAUTION TTRG SR
MOUNT ING MOLNT ING
The 5373A contains metric threaded HF-IB cable mounting studs LOCKSEREW STUD S7UD
1380-0360 0380-0643 03805-0644

as opposed to English threads. Metric threaded HP 10833A, B, C,
or D HP-IB cable lockscrews must be ussd to secure the cable to
the instrument, identification of the two types of mounting studs
and lockscrews Is made by thelr color. English threaded fasteners
are colored silver and metric threaded fasteners are colored biack.
DO NOT mate sifver and black fasteners to sach other or the
threads of either or both will be destroyed. Metric threaded HP-IB
cable lockscrew ilfustration and part number foliow.

4

4, Omrm

Logic Levels

The Hewlett-Packard Interface Bus logic Jevels are TTL compatible, i.e., the true (1) state is 0.0V dc to 0.4V de

and the faise (0) state is +2.5V doto +5.0V de.

Mating Conneclor

HP 1251-0293; Ampheno| 57-30240.

Mating Cables Availabie

HP 10831A, 1 metre (3.3 ft), HP 106318, 2 metres (6.6 fi},
HP 10631C, 4 metres (13.2 1), HP 106310, 1/2 metre (1.6 f.}.

Cabling Restrictions

1. A Hewleti-Packard interface Bus System may contain no more than 2 metres {6.6 ft.) of connecting cable per

instrument.

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Interface Bus System is 20.0

metres (65.6 ft.)

3. The maximum number of instruments in one system is fifteen.

Figure B-2. Hewlett-Packard Interface Bus Connection.
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HP-1B Address
Selection

HP-IB Descriptions

RACKMOUNTING

KITS

The HP-IB device address of the HP 5373A is selected from the

front panel through the System menu. The address applies to
both the talk and listen functions. The selectable addresses are
from 0 to 30. Instructions for selecting the address are
provided in chapter 12, “System Menu,” of the Operating
Manual.

The device address is retained in non-volatile memory. If the
battery or memory fails, the address defaults to ”3”.

A description of the Hewlett-Packard Interface Bus (HP-IB) is
provided in the HP5373A Programming Manual. Study of the
information in the Programming Manual is necessary if you
are not familiar with HP-IB concepts. Additional information
concerning the design criteria and operation of the bus is
available in TEEE Standard 488-1987, titled Standard Digital
Interface for Programming Instrumentation.

The available rack mount kits are:

s Option 908 Rack Mount Flange Kit — without front
carrying handles

x Option 913 Rack Mount Flange Kit — with front carrying
handles

In the Option 908 rack mount kit, handles are not supplied;
thus, this rack mount kit supplies the hardware required to
mount the HP 5373A in a standard rack with the flanges only.
In the Option 913 rack mount kit, handles are supplied; thus,
this rack mount kit supplies the hardware required to mount
the HP 5373A in a standard rack with flanges and handles.

The rack mounting contents and detailed installation
instructions are provided with each rack mount kit. If a kit
was not ordered with the instrument, it can be ordered
through your nearest HP Sales and Support Office by using
the following part numbers: HP Part Number 5061-9678 for
Option 908 or HP Part Number 5061-9772 for Option 913.

A Rack Slide-Mount Kit (HP Part Number 1494-0059) is also
available. The rack slide lessens the need to lift the HP 5373A,
which weighs 25.5 kg (56 Ibs).



Unpacking and Installing

STORAGE AND
SHIPMENT
Environment  The instrument may be stored or shipped in environments
within the following limits:
TEMPERATURE ............. —40° 10 75° C (- 40° to 167 F)
HUMIDITY ................ Up to 95%
ALTITUDE ......covvvnvnnn. 15,240 meters (50,000 feet)

The instrument should also be protected from temperature
extremes which cause condensation within the instrument.

Packaging  ORIGINAL PACKAGING

Container and materials identical to those used in factory
packaging are available through Hewlett-Packard for
servicing; attach a tag indicating the type of service required,
return address, model number, and full serial number. Also,
mark the container FRAGILE to ensure careful handling. In
any correspondence, refer to the instrument by model number
and full serial number.

OTHER PACKAGING

The following general instructions should be used for
repacking with commercially available materials:

a. Wrap instrument in heavy paper or plastic. If shipping to
Hewlett-Packard office or service center, attach tag
indicating type of service required, return address, model
number, and full serial number.

b.  Use strong shipping container. A double-wall carton
made of 2.4 MPa (350 psi) test material is adequate.

c. Use a layer of shock-absorbing material 70 to 100 mm (3-
to 4-inch} thick around all sides of the instrument to
provide firm cushioning and prevent movement inside
container. Protect control panel with cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure careful
handling.

f. In any correspondence, refer to instrument by model
number and full serial number.
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INTRODUCTION

STATIC STATUS
MESSAGES

APPENDIX

C

Five types of messages appear on the CRT Status Line of the
HP 5373A to indicate errors, failures, and general information.
This appendix contains a complete list of all messages in
alphabetical order. The messages have a priority order; from
the lowest to the highest priority, they are:

m Static Status Messages

s Momentary Status Messages

& Momentary Warning Messages
w Static Error Messages

m Static Failure Messages

These messages are acknowledged in different ways,
depending on whether the instrument can continue operating
and making measurements. Some messages are only
warnings, and normal operation can continue without user
response. Others are intended to notify the user that operation
has been suspended until the error condition is acknowledged
and/or corrected.

Displayed messages are replaced with ones of higher priority.
For example, a Static Error Message will overwrite a
Momentary Warning Message. If another message occurs with
the same priority as the current message, overwriting occurs
only if both are Status or if both are Momentary messages.
Otherwise, the second message will be ignored.

These are information messages to inform you of the condition
of the instrument. Static Status Messages are cleared when the
condition in the instrument changes, or when the RESTART
key is pressed.
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MOMENTARY
STATUS MESSAGES

MOMENTARY
WARNING
MESSAGES

STATIC ERROR
MESSAGES

STATIC FAILURE
MESSAGES

ERROR QUEUE
QUERY COMMAND

These are information messages to alert you to a particular .
condition in the instrument. They will clear automatically after .
three seconds.

These are warning messages to alert you to an illegal
operation that was attempted. They will clear automatically
after three seconds. Examples of actions that generate a
Momentary Warning Message are: pressing an undefined
softkey, or pressing a non-numeric key while entering a
numeric value. An error number will be placed in the Error
Queue for each Momentary Warning Message.

Static errors convey improper operating states or errors
generated by HP-IB. Pressing a valid key clears these errors.
HP-IB errors are cleared on the transition from REMOTE to
LOCAL. Examples of Static Errors are: sending an invalid
HP-IB command, or attempting to query the instrument while
it is in Binary output mode. An error number will be placed in
the Error Queue for each Static Error Message.

These are failures which prevent the instrument from
operating properly. They convey “catastrophic”
hardware-related failure conditions. Static failures must be
acknowledged by pressing the RESTART key or by correcting
the failure condition. Examples of Static Failures are: applying
too much voltage to the Channel A or B input pods, or
neglecting to power-down the instrument before removing
one of the input pods. An error number will be placed in the
Error Queue for each Static Failure Message.

The Error Queue query command (“ERR?”) allows an HP-IB
system controller to request the contents of the HP 5373A’s
Error Queue. The Error Queue contains a maximum of 16
error numbers, represented by integer values, which identify
operator or hardware errors. If more than 16 errors have been
queued but not queried, then the 16th one is replaced with
Error -350 (which is the HP standard error number indicating
that “too many errors have occurred”). Successively sending
the query “ERR?” returns error numbers in the order that they
occurred, until the queue is empty. Additional queries return
an error of “0” until another error condition is generated. Only
messages of the type Momentary Warning, Static Error and
Static Failure have error numbers that are entered into the
Error Queue,



Status and Error Messages

STATUS AND
ERROR MESSAGE
DESCRIPTIONS

Abort only
allowed in Single

Acquiring
measurement data

Alternate Timebase
selected. Press
RESTART.

The following list describes the HP 5373A system-wide status
and error messages in alphabetical order. HP standard
numbers, which are consistently defined for all HP
instruments, are listed under “Error”, and are preceded with a
minus sign (for example, “Error -120: Numeric argument
error”). All of the other error messages with positive numbers
are unique to the HP 5373A. Messages with numbers are used
to indicate actual events which have occurred which should be
logged in the Error Queue. Messages without error numbers
are intended for status information only.

Note that there are also some localized messages in the
Graphics screens which are not covered here in detail. Those
messages are intended to give the user feedback on the current
Graph status, but are not generally considered errors of global
concern, and do not generate error number entries in the Error
Queue. Examples are: the number of measurements between
the markers, the status indication while the graph display is
being recalculated (due to a GRAPhic command), or an
indication that some action has completed (such as a Graph
copy to memory). These messages are considered to be
self-explanatory and therefore are not listed here.

Type: Momentary Associated With: Measurement
Status

This message occurs when the “ABORT” HP-IB command is
received or the Abort (MANUAL ARM) key is pressed while
the HP 5373A is in the Repetitive Sample mode. The Abort
command is valid only when the HP 5373A is in Single Sample
mode, 50 no action takes place.

Type: Static Status Associated With: System Operation

This message occurs while the HP 5373A is acquiring
measurement data. It is erased when the acquisition process is
complete.

Type: Static Failure Associated With: Rear Panel External
Reference Input
Error Number: 105

The HP 5373A will display this message and stop the
nmeasurement process when an external timebase reference is
connected to, or disconnected from, the rear panel EXTERNAL
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Arming has changed.

Arming parameter
changed.

Arming value
changed by
Fast Meas mode.

Arming, input

parameters changed.

Arming,

measurement source

C-4

have changed.

INPUT connector. Press the front panel RESTART key or send
the HP-IB “RESTART” command to restart measurements. If
the message was caused by connecting the external reference,
the restarted measurements will be based on that external
reference, otherwise, they will be based on the Internal
Timebase. ‘

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when the Arming selection has been
changed to resolve conflict with another parameter that has
been entered (such as changing Measurement Function).

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when an Arming parameter has been
changed to resolve conflict with another parameter that has
been entered. Examples of Arming parameters that might be
changed are: Arming channel or delay value.

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when an Arming value has been changed
to accomodate the Fast Measurement mode. This mode
restricts arming to occur within 131 usec.

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when both the Arming selection and one
or more Input menu parameters have been changed to resolve
conflict with another parameter that has been entered.
Examples of Input menu parameters that might change are:
Trigger Mode, Trigger Slope or Trigger Level.

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when both the Arming selection and
Measurement Source channel have been changed to resolve
conflict with the Measurement Function that has been entered.
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Binary output
turned off.

Block or Measurement
size changed.

Calculating
measurements.

Decimal point enfry
disallowed.

Decimal point
previously entered.

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when the instrument is in the Binary
output mode, and the Envelope Power or Amplitude
Modulation function has been selected. Binary output mode is
not supported for Envelope Power or Amplitude Modulation
measurements. The instrument defaults to ASCII output
mode.

Type: Momentary  Associated With: Parameter
Status Coupling

This message occurs if a Block Size or Measurement Size is
entered which causes the total number of measurements to
exceed 2E+15. This is applicable to Histogram TI modes in
particular. When this happens, the entered parameter is
allowed, but the other is defaulted to keep the total acquisition
size less than 2E+15 measurements. For example, if the
Measurement Size is 20,000,000 measurements, the maximum
Block Size enterable is 99,999,999 (to insure that the total is less
than 2E+15). If the Measurement Size is increased (so that it is
greater than 20,000,000), the corresponding Block Size is
decreased to keep the total less than 2E+15 measurements.

Type: Static Status Associgted With: System Operation.

This message is displayed while the HP 5373A is calculating
the measurement results. It is erased when the calculation
process is complete.

Type: Momentary Associgted With: Numeric Entry
Status

This message occurs when a decimal point is not allowed at
this point in the current numeric entry sequence, because the
exponent value has already been specified (e.g. the value
currently being entered is “1.2E+01").

Type: Momentary Associated With: Numeric Entry
Status

This message occurs when a decimal point is not allowed at
this point in the current numeric entry sequence, because a
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Enter register number.

Error -100:
Unrecognized
command.

Error -120:
Numeric Argument
error.

Error -151:
Query not allowed.
Binary format.

Error 100:
No Listeners on bus.

Error 101:
Talker, no listeners.

decimal point has already been entered (e.g. the value
currently being entered is “1.2").

Type: Static Status Associated With: Save/Recall

This message appears after pressing the SAVE or RECALL
keys, prompting the user to select one of the saved
configuration registers.

Type: Static Error Associated With: Standard HP Error

This message occurs when an invalid command has been sent
via HP-IB. Examples are: commands not valid for the
currently specified subsystem, commands not allowed for the
current measurement setup, or commands containing syntax
eITorS.

Type: Static Error Associated With: Standard HP Error

This message occurs when an attempt has been made to enter
a Stop arming value less than the corresponding Start arming
value in TIME/TIME or EVENT/EVENT Arming modes.
Examples are: entering a Start time greater than a Stop time, or
entering a Start event count greater than a Stop event count.

Type: Static Error Associated With: Standard HP Error

This message occurs when output data is requested from the
HP 5373A while it is in the Binary output mode. The

HP 5373A cannot be queried or send formatted numeric data
via HP-IB while in Binary output mode. To process queries,
switch to ASCII or Floating Peint output modes.

Type: Momentary Associated With: HP-IB

Warning

This message occurs when there are no listeners present on the
bus, and an attempt has been made to have the HP 5373A send
output. This is specific to the Talk/Listen mode of operation.

Type: Momentary Associated With: HP-IB

Warning

This message occurs when the HP 5373 A is addressed to talk,



Error 102:
Bus conflict:
Talk-only.

Error 103:
Key ignored in
Remote.

Error 104:
Key ignored in LLO.

Error 107:
Timebase unlocked.
Press RESTART.

Error 108:

Ch AandB
Overvoltage.

Error 109:
Ch A Overvoltage.

Status and Error Messages

but there are no listeners present on the bus. This is specific to
the Talk-only mode of operation.

Type: Static Error Associated With: HP-IB

This message occurs when an attempt is made to send HP-IB
commands to the HP 5373A while it is in Talk-Only mode. The
instrument cannot accept commands via HP-IB while in this
mode. To allow the HP 5373A to accept commands, return to
Talk/Listen mode.

Type: Momentary Associated With: HP-IB
Warning

This message occurs when a front panel key is pressed while
the HP 5373A is in Remote mode. While in Remote, all front
panel keys except LOCAL are disabled.

Type: Momentary Associated With: HP-1B
Warning

This message occurs when the LOCAL key is pressed while
the HP 5373A is in Remote, and in Local Lockout mode. In
Local Lockout mode, the LOCAL key is disabled.

Type: Static Failure Associated With: Hardware Error

This message occurs when the oscillator is out of lock. Any
measurements made while this message is on the screen may
not be accurate.

Type: Static Failure Associated With: Hardware Error

This message occurs when an overvoltage condition is present
on both Input Channels A and B. To correct this error, change
the signal Trigger Level, Bias or Attenuation on the Input
menul.

Type: Static Failure Associated With: Hardware Error

This message occurs when an overvoltage condition is present
on Input Channel A. To correct this error, change the signal
Bias or Attenuation on the Input menu.
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Error 110:
Ch B Overvoltage.

Error 111:
Power-down before
removing pods.

Error 130:
Only graphs can be
plotted.

Error 131
Plot/meas data
conflict.

Error 140:
Register protected.

Error 141:
Register not saved yet.

Type: Static Failure Associated With: Hardware Error

This message occurs when an overvoltage condition is present
on Input Channel B. To correct this error, change the signal
Bias or Attenuation on the Input menu.

Type: Static Failure Associated With: Hardware Error

This message occurs when an input pod is removed while the
HP 5373A is powered on. The instrument should be powered
down before input pods are removed.

Type: Momentary Associated With: Plot
Warning

This message occurs when an attempt is made to plot a
display other than Graphics. Plots are only allowed of Graphic
displays. To get a hardcopy of any other menu, use the PRINT
function, which outputs the current display to an attached
printer.

Type: Momentary Associated With: Plot
Warning

This message occurs when the PLOT key is pressed while
Graphics are available, but the output source chosen on the
System menu is Measurement instead of Display. In this case,
the HP 5373A has been configured to output measurement
results instead of display data. Set the output source to
Display before plotting.

Type: Momentary Associated With: Save/Recall
Warning

This message occurs when an attempt was made to save the
current instrument configuration to a register that is protected.
Save to another register, or unprotect the desired register on
the Instrument State Menu.

Type: Momentary Associated With: Save/Recall
Warning

This message occurs when an attempt has been made to recall
a saved instrument configuration from a register that has not
yet been saved.



Status and Error Messages

Error 142: Register  Type: Momentary Associated With: Save/Recall
out of range. Warning

This message occurs when a register number outside the valid
range has been entered. Valid register numbers are 0-9 for
RECALL, and 1-9 for SAVE or ERASE.

Error 150:  Type: Static Error Associated With: HP-IB

Parameter conflict. i .
This message occurs when an HP-IB command was sent which

conflicts with the current instrument configuration.

Error 160:  Type: Static Failure Associated With: Hardware Error

Out of sensitivity cal. |
This message occurs when the HP 5373A has lost its

battery-stored memory and the sensitivity calibration factors
have been lost. When this occurs, the factors are set to defaults,
and the HP 5373A needs calibration.

Events occurred  Type: Momentary Associated With: Measurement
which were not timed. Status

This message occurs when the measurement acquisition
process is not able to timestamp every event sample
individually. Al measurement results displayed are still valid
in this case; no user-intervention is required.

Exponent entry  Type: Momentary Associated With: Numeric Entry
disallowed. Status

This message occurs for one of two reasons: an attempt was
made to enter an integer parameter using exponent format,
but the menu field is too small to adequately handle that
format (not enough space to specify digits plus the “E+00"
notation), or the EXP key was pressed without having entered
any digits in the current numeric entry sequence.

Exponent disallowed  Type: Momentary Associated With: Numeric Entry
due to mantissa. Status

This message occurs if there is not enough space left in the
numeric entry field to show “E+00” when the EXP key is
pressed. In this case, the exponent entry mode is valid for the
parameter in question, but there is not enough space left in the
field because too many digits have already been entered.
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Gate open.

Graphics not aliowed

for this meas.

HP 5373 A Graphics

command no longer

used.

Inhibit usage may
distort results.

Input line truncated

C-10

to first 80 chars.

There must be at least four character spaces available to show
"E+xx” in the field. The BACKSPACE key may be used to
clear enough character spaces to allow exponent entry.

Type: Static Status . Associated With: Manual Totalize
Measurement

This message appears while the manually controlled gate is
open during a Manually armed Totalize measurement. When
the gate is closed to complete the measurement, the message is
erased and the measurement result is displayed.

Type: Momentary Associated With: Manual Totalize,
Status Envelope Power, or
Amplitude
Modulation
Measurements

Graphics displays are not allowed when the HP 5373A is
making Envelope Power, Amplitude Modulation, or Manually
armed Totalize measurements.

Type: Momentary Associated With: HP-IB
Warning Error Number: 120

This message occurs if an unsupported HP 5371A Graphics
command is sent via HP-IB. See Appendix F for details on how
HP 5371A commands may be translated into equivalent

HP 5373A commands.

Type: Momentary Associated With: Inhibit function
Status

When the Inhibit function is activated, the requested number
of measurements will be made, but not all results may be
valid. The Numeric screen and Graphics displays indicate
which measurements have been inhibited during the
measurement sequence.

Type: Momentary Associated With: HP-IB
Status

This message occurs when an HP-IB string of more than 80
characters is entered from the controller. The parser truncates
the string to the first 80 characters, and continues processing.



. Input parameters may
| have changed.

Interval sample value
changed to 131 us.

Measurement
Aborted.

Measurement
Inhibited.

Measurement
terminated, no data.

Status and Error Messages

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when parameters on the Input menu have
been changed to resolve conflict with another parameter that
has been entered. In this case, no Arming mode or Arming
parameter changes have occurred.

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when Fast Measurement mode is
selected, causing an out-of-limits condition for the interval
sample value. 131 usec is the maximum interval sample value
allowed in Fast Measurement mode.

Type: Momentary Associated With: Measurement
Status

This message occurs when the “ABORT” HP-IB command is
received or the Abort MANUAL ARM) key is pressed while a
measurement is in progress, and enough samples have been
taken to give at least one valid measurement result. The Abort
command is valid only when the HP 5373A is in Single Sample
mode.

Type: Static Status Associated With: Measurement

This message occurs when Inhibit mode is activated, and at
least one measurement in the last acquisition sequence was
inhibited.

Type: Momentary Associated With: Measurement
Status

This message occurs when the “ABORT” HP-IB command is
received or the Abort MANUAL ARM) key is pressed while a
measurement is in progress, and not enough samples have
been taken to give at least one valid measurement result. The
Abort command is valid only when the HP 5373A is in Single
mode.
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No digits specified,

C-12

entry aborted.

Non-numeric key
ignored.

Not in Talk-only.

Number must be
positive.

Numeric entry
aborted.

Out of Range: see
Meas mode on
System menu.

Type: Momentary Associated With: Numeric Entry
Status

This message occurs when the ENTER key is pressed, without
having specified a numeric value containing any digits.

Type: Momentary Associated With: Numeric Entry
Status

This message occurs in numeric entry when pressing any
non-numeric key before pressing ENTER or LAST VALUE.
Non-numeric keys are keys other than 0 to 9, . (decimal point),
EXP, + /-, or BACKSPACE.

Type: Momentary Associated With: Print/Plot
Status Graph keys

This message occurs when an attempt is made fo print a screen
or plot a graph without first setting the HP 5373A to
Talk-Only mode on the System menu screen.

Type: Momentary Associated With: Numeric Entry
Status

This mesage occurs when an attempt is made to change an
enterable parameter to a negative value, and that parameter is
only allowed to be positive. Examples are: Measurement Size,
or Arming on event or time values.

Type: Momentary Associated With: Numeric Entry
Status

This message occurs when the LAST VALUE key is pressed.
The parameter that was being entered is restored to its
previous value.

Type: Momentary Associated With: Parameter Conflict
Status

This message occurs when a parameter value is entered which
cnflicts with the limitations of Fast Measurement mode.
However, the parameter value may be within the valid range
for Normal Measurement mode (Measurement mode is
selectable on the System menu).
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Plot/Print aborted.

Pre-trigger precedes
data.

Response timeout
occurred.

Result format
must be ASCII,
see System menu.

Sending output to
plotter...

Sending output to
printer...

Type: Momentary Associated With: Plot/Print
Status

The current plot or print output action in progress has been
canceled (at user request).

Type: Momentary Associated With: Measurement
Status

This message appears when a block of data has been captured
due to a Pre-trigger but the point where the Pre-trigger
occurred precedes the block of data shown.

Type: Momentary Associated With: System Operation
Warning Error Number:  -303

This message occurs when the Response Timeout feature is
enabled and a measurement is in progress but has not

-completed within the specified time period. The instrument

will proceed with the measurement acquisition to completion
if possible.

Type: Momentary Associated With: HP-IB
Status

This message occurs when an attempt is made to send data out
on the HP-IB while in Talk Only, and the output format is

binary or floating point. The output format should be changed
to ASCII on the System menu.

Type: Static Status Associated With: Plot

This message occurs while the current Graphics screen display
is being output to the attached plotter.

Type: Static Status Associated With: Print

This message occurs while the current screen display is being
output to the attached printer.
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Source channel has

changed.

Source, input

parameters changed.

Stop Arming
precedes Start
Arming.

Undefined key.

Value out of range:

set to limit.

Value out of range:

C-14

set to maximum.

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when the Measurement Source channel
has been changed to resolve conflict with another parameter
that has been entered (such as changing the Measurement
Function).

Type: Momentary Associated With: Parameter
Status Coupling

This message occurs when the Measurement Source channel
and one or more Input menu parameters have been changed
to resolve conflict with another parameter that has been
entered (such as changing the Measurement Function).

Type: Momentary Associated With: Parameter
Status Validation

This message appears when the Stop Arming value is less than
the Start Arming value. The stop arm will thus occur before
the start arm. If you are making #Time Interval measurements,
expect negative results.

Type: Momentary Associated With: Key entries
Status

This message occurs when an invalid or undefined key is
pressed. An example is an undefined softkey.

Type: Momentary Associated With: Numeric Entry
Status

This message occurs when parameter values have been altered
to resolve conflict with the selection of Fast Measurement
mode.

Type: Momentary Associated With: Nurmeric Entry
Status

This message occurs when the entered parameter value is
above the maximum allowable value. The parameter is
defaulted to that maximum value.



Value out of range:
set to minimum.

Waiting for arming...

Waiting for
input signal...

Waiting for
Manual Arm...

Waiting for
Pre-trigger...

Waiting for
Start Arming...

Status and Error Messages

Type: Momentary Associgted With: Numeric Entry
Status

This message occurs when the entered parameter value is
below the minimum allowable value. The parameter is
defaulted to that minimum value.

Type: Static Status Associated With: Measurement
Status

This message occurs when the HP 5373A is waiting for the
specified arming event to occur, before making the first
measurement.

Type: Static Status Associated With: Measurement
Status

This message occurs when the HP 5373A has met the specified
arming condition, and is waiting for measurements to begin
(no input signal has been detected).

Type: Static Status Associated With: Measurement
: Status

This message appears when a Totalize measurement with
Manual arming is stared. The HP 5373A is waiting for the
MANUAL ARM key to be pressed which will open the gate.

Type: Static Status Associated With: Measurement
Status

This message occurs when the HP 5373A is waiting for the
specified Pre-trigger condition to occur, before making a block
of measurements.

Type: Static Status Associated With: Measurement
Status

This message appears when the measurement in progress is
waiting for the start arm to occur.
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Waiting for
Stop Arming...

WARNING:
Both frequencies out
of auto-trigger range.

WARNING:
Frequency too high
for auto-trigger.

WARNING:
Frequency too low for
auto-trigger.

C-16

Type: Static Status Associated With: Measurement
Status

This message appears when the measurement in progress is
waiting for the stop arm to occur.

Type: Momentary Associated With: System Operation
Warning Error Number: 182

This message occurs when the instrument is in Auto-trigger
mode, and the input signals on both Channel A and B are
outside the Auto-trigger frequency range. One input signal is
below 1 kHz and one signal is above 200 MHz.

Type: Momentary Associated With: System Operation
Warning Error Number: 180

This message occurs when the instrument is in Auto-trigger
mode, and the input signal is above 200 MHz. The
Auto-trigger frequency range is 1 kHz to 200 MHz.

Type: Momentary Associated With: System Operation
Warning Error Number: 181

This message occurs when the instrument is in Auto-trigger
mode, and the input signal is below 1 kHz. The Auto-trigger
frequency range is 1 kHz to 200 MHz.
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APPENDIX

D

This procedure should be performed when a 10017A
oscilloscope probe is used in place of the 10:1 probe on the
HP 54003A 1-MQ pod. The HP 54003-616171 probe, received
with the HP 54003A pod, is matched to the pod at the factory.
Should that probe need to be readjusted or replaced by an
HP 10017A scope probe, perform this procedure before using
the probe for measurements. If the probe is not calibrated for
use with the HP 54003A pod, triggering errors may occur,

Equipment Required:

HP 3325A Synthesizer/Function Generator or equivalent
HP 1250-1454 (Probe tip to BNC adapter)
50Q Feedthrough
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HP5373A
FREQUENCY AND TIME
INTERVAL ANALYZER HP3325A
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55 005 5 G e+ s GENERATOR
ol LA DO SN O
g EE85EE mn o
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THINIM

“Figure D-1. HP 10017A 10:1 Probe Calibration Setup

Procedure:

1. Connect the test equipment as shown above.

2. Set HP 3325A to output a 2 kHz, 5 Vp-p Square Wave,
with no DC offset.

3. Set HP 5373A to Envelope Power measurement function.

4. Adjust probe capacitor until the peak readings reach a
maximum and stop increasing.

5. Adjust probe capacitor in the opposite direction from step
4 until peak readings on HP 5373A reach a minimum and
stop decreasing.

6. Adjust probe capacitor in the opposite direction from step

5 until peak readings on HP 5373A just start to increase.

The calibration procedure is completed.

Goal: to adjust capacitor to the point where peak readings just
start to increase.

Comment: Any square wave generator can be used providing
the overshoot/undershoot is less than 1%.



10:1 Probe Calibration Procedure
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Figure D-2. Example of Overshoot and Undershoot

The calibration procedure helps eliminate overshoot and
undershoot resulting from the use of an uncalibrated probe
with the HP 54003A pod. An uncalibrated probe can produce
triggering errors causing the HP 5373A to make erroneous
measurements.

During the calibration procedure, the shape of the waveform
being measured by the HP 5373A is changing. As the probe
capacitor is adjusted, the waveform, if viewed on an
oscilloscope, would be similar to the waveforms shown in
Figure D-2.

The signal from the probe being calibrated:
s approaches overshoot in step 4;
w approaches undershoot in step 5;

m approaches a flat response in step 6.
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WARRANTED
SPECIFICATIONS

APPENDIX

The HP B373A is normally configured with an HP 53702A envelope detector pod in
channel A and an HP 54002A 50 ohm pod in channei B. The listed specifications
are for the HP 5373A configured with two HP 540024 50 ohm pods. This allows
users who have their own envelope detectors to know the capabilities of the basic
instument The HP 53702A envelope detector pod specifications are listed in the
input section. These specifications need to be taken into account when using the
HP 53702A. The HP 5373A has two measurement modes ~— Norma! and Fast. If
there are differences in the two modes, parameters pertaining to the FAST mode
will be contained in brackets[ ).

Measurements

Frequency/PRF: Ch A & B: 125 mHz [8 kHz] to 500 MHz
Ch C: 100 MHz t0 2 GHz

Period/PRI: Ch A & B: 2 nsec to 8 sec [131 psec]
£h C: 0.5 nsec to 10 nsec

For a single measurement:
Least Significant Digit Displayed:

200 ps
Sample Interval

x [Period or Frequency]

150 ps rms + {1.4 x Trigger Error)
Sample Interval

Resolution: * x [Period or Frequency]

Accuracy:  + Resolution £ (Time Base Aging x [Period or Frequency])
Mean Estimation for Average Measurements

rms Resolution:

Continuous Measurements {Number of Measurements Per Block 23):
13.5x (150 ps rms + 1.4 x Trigger Error)

(¥ of Blocks}12!x {# of Meas/Block) 2 x Sample Interval

AH other Measurements:
N = number of measurements averaged
150 ps rms + {1.4 x Trigger Error)

Sample Intervalx /N

Accuracy:  +Resoliution +(Time Base Aging x [Period or Frequencyl)

x [Period or Frequency]

x [Period or Frequency]

E-1
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WARRANTED
SPECIFICATIONS
{(Continued)

E-2

Pulse Width/OH Time Ch. A: 10 nsec to B0 sec

Least Significant Digit Displayed: N = number of measurements averaged
5 200 ps

N . ]
150 ps rms = Start Trigger Error + Stop Trigger Ervor

Resolution: =
N

Accuracy: Resolution +(Time Base Aging x [Pulse Width or Offtime])
+ Trigger Level Timing Error + 1 nsec Systematic Error

Duty Cycle Ch A: 0% to 100% (provided pulse width is >1 nsec, and the
signal period is:

< 1 msec {auto trigger}
<2 sec [32.5 psec] (manual trigger)

" Repetition Rate: 205 Hz
Time between pulses: 28 nsec

Least Significant Digit Displayed: N = number of measurements averaged

20005 100%

* Period

Resoluticn:

+ Duty Cycle x (150 ps vms £ (1.4 x Trigger Error)} x \/ L - 1
(T,-Ty2 (T

Trigger Levet Timing Ervor £ 1 nsec % 100%

+ Resolution & .
Pericd

Accuracy:

Rise/Fall Time  Ch. A: 1 nsec to 100 usec transitions (auto trigger)
Repetition Rate: =05 Hz
Time between pulses: =8 nsec

Least Significant Digit Displayed: N = number of measurements averaged
200 ps

JN
150 ps rms = Start Trigger Error + Stop Trigger Error

Resolutipn: * ﬁ

Accuracy: + Resolution + (Time Base Aging x [Rise Time or Fal! Time))
+Trigger Level Timing Ervor i 1 nsec Systematic Error

+

T2



. WARRANTED
- SPECIFICATIONS
(Continued)

Peak Envelope Power

Specifications

HP 537024 {Puise only, ON/OFF Ratio = 15 dB)

input Range
Freguency Range
Accuracy

HP 54002A {Pulse and cw)
input Range
Freguency Range
Accuracy

Input Characteristics

Channel A;

— 108 dBmto +6.0dBm
40 MHz to 500 MHz
+2.04dB

—-10.0 dBm to 10 ¢Bm
1 kHz to 200 MiHz
+2.0dB

The following refers to an HP 5373A with an HP 53702A envelope pod installed.
Al measurements are referenced to an input of 0 ¢Bm at 275 MHz

Frequency Range:
Flatness:

Gain:

AM Range:

AM Accuracy:

AM Frequency Range:
Rise/Fall Time:
Minimum Pulse Width:
Mirimum 0#f Time;

DG Output Voltage:
Coupling:

input impedance (nominai)
Max. Input Level:

Channel B:

30 MHz to 500 MHz
+ 1.0 dB {40 MHz to 500 MHz)
0dB+054dB
20% to 85%

20%

1 kHz t0 9 MHz (typ)
<30 nsec

< 100 nsec

< 100 nsec

<10 mv

ac

50 ohms

+20 ¢Bm

The foliowing refers to an HP 5373A with an HP 540024 pod instalied.

Range:
Sensitivity;

de coupled to 508 MHz

-23.5dBm (X 1 atten., minimum hysteresis}
-21.0 dBm {typical}
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WARRANTED _
SPECIFICATIONS
(Continued)

E4

Hysteresis control is available to reduce input sensitivity to trigger noise.

Dynamic Range:

Coupling:

Input impedance {nominal):

Max. Input Level:

Channel C:

Range:
Sensitivity (0 dB atten):

Dynamic Range:

Trigger Levek
Coupling:

Input Impedance (nominal):

Max. Input Level:
External Arm:

Range:
Minimum Puise Width:
Triggering Range:

Input Impedance (nominal):

Max. Input Level:

X1:-235dBmto +10dBm
X255 -14.8 dBmto +18dBm
dc

50 ohms

+16 dBm (X1 attenuation}
+24 dBm (X25 attenuation)

100 MHz to 2000 MHz (divide by 4 prescale}

-75 dBm {100 MHz 10 1.5 GHz)
-20 dBm (1.5 GHz 10 2 GHz}

75 dBm 1o +7 dBm (100 MHz to 1.5 GHz)
.20 dBm to +7 dBm {1.5 GHz to 2 GHz)

Fixed at 0V NOMINAL
ac

50 ohms (VSWR < 2.5)
+20 dBm

de coupled to 100 MHz
% nsec

. 45 V adjustable in 20 mV steps

1M ohm, shunted by <50 pf
5 Vrms (15 Vpk-pk, detpeak ac)

Input Triggering Characteristics

Voltage Range:
HP 53702A

HP 540028 X1
X25

Frequency Range:
HP 83702A
HP 540024

Auto Trigger

Manual Single or
Triggering Repetitive
-2Vde o 0 Vde -2 Vdc to 0 Vde
-2Vde o +2 Vde -2 Vdco to +2 Vde
-5 Vde to +5 Vde -5 Vdc w +5 Vde
deto 2MHz 1 kHzto 2 MHz
de 10 500 MHz 1 kHz to 260 MHz
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SPECIFICATIONS
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Resuolution:
HP 53702A

HP 54002A X1
X25.

Accuracy:

Measurement Control
Event Holdoff or Sample:

Time Holdoff or Sample:

Edge Holdoff or Sampling:

interval Sampling:

Cycle Sampling:

Random Sampling:

inhibit Input:

Pre-trigger:

Specifications

2 mV NOMINAL 1% steps {2mV min)
2 mV NOMINAL 1% steps {(ZmVY min}
5 mV NOMINAL 1% steps {(5mV min)
20 mV+1 % of +20% of pk-pk
setting amplitude
{200 mV pk-pk
miniraum)

0 to 4° events (65,000 events with fast meas. mode}

2 nsec to 8.0 sec { 131 usec with fast meas. mode)

HP 5373A becomes armed after a delay from edge
as follows:

<15 nsec ExtArmarms Aor B
<BnsecBarms A, AarmsB
<G nsecAarmsA, BarmsB

100 nsec to 8 sec {131 usec with fast meas. mode}

Cycles of input signal or 500 MHz time base in
discrete steps: 2, 26, 212, 216, 20 2% 28 (P8, 2
with fast mode}.

Start of subsequent measurement delayed by a
random number of events between 6 and 17 on
channel A. Maximum input frequency 100 MHz

Rear panel input will inhibit memaory acquisition
when signal is above/below threshold
(programmable from front panel, or HP-1B). inhibit
is independent of other arming and sampling.

Measurement can be acquired before and after a
pre-trigger event. These include an edge on the
external arm channel for PRIffrequency,
PRY/Period, or time interval measurements or a
detected time interval value for time interval
measurements.

E-b
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WARRANTED
SPECIFICATIONS

(Continued)

E-6

Memory
1-8191 1-4098 1-4095 1-2048 1meas.
Measurements Measurements Measurements Measurements Measurements
Single channel Time interval Two channel Totalize with All non-continuous
{PRI/Frequency PRI/Frequency external gate measurements
or PRI/Period % Time interval {refer to arming
Two channel table, HP 63724
Phase Deviation | Rise/fall ime PRYPeriod Specification Guide}
Time Deviation Puise width Two channel
phase
Frequency Off-time
Deviation Duty cycle
Cont g Externally gated Totalize {
ontinuous ime - | o otalize {except

interval {8190 ;I;Igl; channel when using
measurements fFrequency | oxenal gate)
if edge, fime, or
event holdeff is
used)

Rear Panel

Frequency Standard Output
Frequency Standard input:

Giate Qutputs:

Delay Outputs:

inhibit Input:

Ti Detect:

FastPort Outputs (opt 020):

10 MHz, short term stability not specified
1,2, 5, or 10 MHz input

Falling TTL edge indicates measurement
sample.

Falling TTL edge indicates completion of
holdeff arming.

Programmable input level suppresses
measurement acquisition.

Outputis low for duration of out-of-range
measurement.

Three 40 pin connectors provide unprocessed
data directly from count hardware. 16 bits of
data and 1 strobe for each connector.




Specifications

WARRANTED
- SPECIFICATIONS Time Base
- (Continued)
Type: 10 MHz ovenized osciliator
Aging Rate: : < 5%day, after 24 hour warm-up
< 17fyear for continuous operation

Short Term Stabhility: < 1" for 1 second average
Warm-up Time: <51 gof final value,

10 minutes after turn-on at 25 C

General
Power Requirements: 100, 120, 228, or 240 Vac {£10%); 50, 60 Hz
500 VA max. 400 Hz for 100 and 120 Vac
Weight: Net, 23.2 kg (56 tbs} Shipping, 33.2 kg (80 Ibs)
Operating Temperature: Gtw40C
my Fm

Top View

by = [}
187 |
{7.35") 70"
B !
Side View

Front View

Note: For measurements not described here, a complete description of specifications, os
well as, operations characteristics, may be found in the HP 53724 Specification
Guide (HP literature number 5952-8012. Measurements described in the data sheet
supersede those in the Specification Guide for the HP 5373A.
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Measurement
Uncertainty
Definitions

Least Significant Digit,
Resolution, and
Accuracy

All measured values have associated uncertainties. The following
are definitions of terms used to describe these uncertainties. For
frequency and time intefval measurements and other specific
implementations (i.e. rise time, pulse width, duty cycle, etc.) this
measurement uncertainty is composed of three factors: Least
Significant Digit (L.SD), Resolution, and Accuracy.

Least Significant Digit is the smallest incremental value displayed

in a measurement. The LSD for the HP 5373A is 200 ps, therefore,

the smallest displayed increment that two single-shot time interval
measurements will differ by is 200 ps.

Resolution is the smallest difference in measurements that the
instrument can discern. Measurement resolution is of primary
concern when comparing data gathered by a single instrument; in
other words, the meaning of results when compared against one
another. Resclution describes uncertainty due to random effects,
including short-term oscillator stability, trigger error, and the
internal noise of the instrument itself. Since these effects are
random, the resolution uncertainty is specified on an rms basis
rather than a peak value, The time interval single-shot resolution of
the HP 5373A is 150 ps rms. Resolution can also be improved by
averaging single measurements, or in the case of frequency and
period measurements, by increasing the measurement gate time as
well as averaging measurements.

Accuracy is defined to be the combination of random uncertainties
and systematic or bias uncertainties in a measurement. Accuracy is
of primary concern when comparing data in an absolute sense, such
as one production test station to the next. Systematic uncertainties
include differential channel delay, long term drift or time base
oscillator aging, and Trigger Level Timing Error. These
uncertainties may be measured and removed from subsequent
measurement data by subtracting the measured bias. Two methods
are available to do this with the HP 5373A:

1) the Set Reference feature for each input channel, or

2) the HP J06-59992A Time Interval Calibrator.

Accuracy = Random Errors + Systematic Errors



Trigger Error and
Trigger Level Timing
Error

Specifications

- Actual Value
£
RE M
LT
i -+ Case 1
LT N

Case

Case 1 shows the results of random uncertainties (resolution) limiting measurement
precision. Case 2 shows the results of systematic uncertainty limiting measurement
precision. Accuracy specifications must include both systematic and random effects.

Resolution and accuracy equations consist of two terms which
describe uncertainties due specifically to triggering. These terms are
separated from others since they are, in general, dependent upon
the user’s signal. The following describes these input trigger
uncertainties.

Trigger Error is a random uncertainty caused by noise on the input
signal. Trigger Error can be minimized by careful grounding and
shielding techniques to minimize noise, and maintaining as high a -
signal slew rate as possible for the input to the HP 5373A. The
following equation is used to quantify trigger error.

v (E . f +(EF

Trigger Error =
% input Signal Slew Rate

Where:

Emp is the typical rms input amplifier noise (200 uV rms
typcal).

E_ is the rms noise of the input signal over a 500 MHz
bandwidth.

The input signal slew rate value is determined at the trigger
point.

E-9
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Trigger Level Timing Error = (

Trigger
Error
f No{se I
g Spike
3 Hysteresis
2 Window
H5mV pm )

/ Timg -~

Trigger Error i3 due to noise on the input signal, Here a noise spike causes an ‘early’
trigger.

Trigger Level Timing Error is a systematic uncertainty due to the
input hysteresis of the HP 5373A. Trigger Level Timing Error is a
constant value for any particular signal and slew rate, but the
effects will vary with amplitude and slew rate. Trigger Level Timing
Error can be minimized by maintaining as high an input signal slew
rate as possible, and can be removed by careful calibration with the
HP J06-59892A Time Interval Calibrator.

0.5 x Hysteresis Window 0.5 x Hysteresis Window )
Start Input Signal Slew Rate  Stop Input Signal Slew Rate

Trigger Level Accuracy {start)  Trigger Level Accuracy {stop)
Start Input Signal Slew Rate  Stop Input Signal Siew Rate

Actual
Trigger
Level
i
Trigger Hysteresis
Level Window
i :
r Rl
Trigger Leve!
Timing Error

Trigger Level Timing Error is a systemaiic uncertainty. [tis constant for any
particular signal slew rate,



Specifications

Example
. Measurements and

Uncertainty

Calculations
The following are measurement examples to illustrate the use of the
measurement uncertainty equations for typical measurement
applications. In these examples, the specific values have been
entered into the complete equation. In practice, the associated
graphs of these equations can be used to determine various
uncertainties,

ECL Edge-to-Edge, A single-shot period measurement is made from falling edge to

or Single-Period falling edge of a ECL signal. The input signal has 1 mV rms of noise

Measurement with a fall time of 2.5 ns over an 800 mV swing. The

HP 54002A 50Q input pod is used with a -2 volt termination. The
measured value is 10.0 ns. It has been 1 month since the HP 5373A
time base has been calibrated.

2.5ns
Rise/Fall Time

«.8 Volts

-1.6 Volts

ECL Peripd
ns

Measurement uncertainty example using Time Interval to measure from falling edge

to falling edge of an ECL signal.

Least Significant Digit Displayed:
=200 ps

Resolution:

=1150 ps rms + Start Trigger Error + Stop Trigger Error

V200V rms)Z + (T mVrms)2 V(200 gV rms)Z + (1 mV rms)2
=+ 1h0 psrms = +
0.32 V/ns 0.32 V/ns

=156 psrms

Accuracy:

=1 Resolution + (Time Base Aging x Pulse Width} + Trigger Level Timing Error + 1 ns Systematic Error
[( 25mv. 225mV N 24 mv . 24 mV ]
032V/ins 032V/ns  032V/ns  0.32V/ns

=+ 156 ps rms + (5 x 10-9x 30 days x 10 ns) +
+ 1 ns Systematic Error

=+1.31ns
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Note that a major portion of the measurement accuracy consists of
the 1 ns systematic term. This can be reduced to less than 10 ps
with careful calibration using the HP J06-59992A Time Interval
Calibrator.

ECL Frequency A Frequency measurement is made on a 100 MHz ECL signal with
Measurement a 1 s sample interval. The signal has 1 mV of noise with a transi-
tion time of 2.5 ns over an 800 mV swing, The HP 54002A 50 input
ped is used with a -2 volt termination. It has been 1 month since the
HP 5373A time base has been calibrated.
25ns
Rise/Fall Time
-8 Volts
-16Volts \ l

i psec
Sample Interval

Measurement uncertainty example for a Frequency measurement on an ECL signal.

E-12

Least Significant Digit Displayed:
200 ps
Samgple Interval
200 ps

1us

=% x Frequency

=%

x 100 MHz

=+ 20 kHz

Resolution:

150 ps rms + {1.4 x Trigger Error}
Sampie Interval

=%

V4200 pV rms)2+ {1 mV rms)2 )

150 psrms + {14 x
0.32V/ns

¥ 100 MHz
1us

=+ 154 kHz

Accuracy:
= x Resolution = (Time Base Aging x Frequency)
=+ 15.4 kHz + (5x 107° x 30 days x 100 MHz)

=+ 15.4kHz
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ASIA

Howlett-Packard Asia Lid,
41/F, 2 Harbour Rd.,
Wanchai, HONG KORG
G.P.0. Box 853, Hong Kong
Tel: 58330833

Taex: 76793 HPA HX
Cabie: HBASIAL TD

CANADA

Hewiati-Packerd {Cansda) Ltd,
6877 Goreway Drive
HESMSSAUGA, Ontario LAV TME
Tet: {416) 678-9430

Teiex: 064-8644

EASTERN EUROPE
Hewlett-Packard Ges.m,b.h,
Liebigasse 1
: P.OBox 72

A-1222 VIEWMA, Austria
Yot (222) 2500-0
Teinx: 13 4425 HEPA A

HORTHERN EUROPE
Hewiatl-Fackerd §.A.

V. D. Hoopiasn 241

P.0.Box 999

NL-118 LN 15 AMSTELVEEN
The Natheriands

Tek 20 5479008

Tetax: 18918 hpar

SOUTH EAST EUROPE
Hewiatt-Peckard SA.

World Trade Canter

110 Avenue Eouis-Cagai

1215 Cointrin, GENEYA, Switteriand
Tei: 022) 98 96 51

Telex: 27225 hpsar

Mail Asdress:

P.C. Box

CH-1217 Mayrin 1

GENEVA

Switzarianc

MIDDLE EAST

AND CENTRAL AFRICA
Hewtati-Packard S.A,

Middie East/Contrsl

Africa Ssles M)

7, rue du Bois-du-Lan

P.0. Box 364

CH-1217 Mayrin 1

GEMEYA

Switzeriand

T (022)83 1212

Tebex: 27835 hmea ch

Teistax; {022 82 1535

UNITED KINGDOM
Hewiatt-Packard Lig,

Ning Mike Ride

WOIGHGHAM

Berisnire, AG113LL

Tel: G344 773100

Telox: B48805/8458 147848512

UNITED STATES OF
AMERICA

Customer Intortmation Center
{800 752-0800

6:00 AM 10 5 PM Pactfic Tima

EASTERN USA
Hewieft-Packard (o,

4 Choke Cherry Rosd
ROCKVILLE, MD 20850
Tel: (301) 948-6370

MIDWESTERN USA
Hewistt-Packard Co.

5201 Toiview Drive

ROLLING MEADOWS, 1L 60006
Tol: (312) 255-9800

SOUTHERN USA
Hewiatt-Packard Co.

2000 South Park Place
ATLANTA, GA 30339

Tel: (404} §55- 150¢

WESTERN USA
Hewieti-Packard Co.

5161 Lankersiim Bhvd.

HORTH HOLLYWOOD, GA 91601
Tel: (818) 505-5600

OTHER
IHTERNATIONAL
AREAS

Hemsott-Packard Co.
Intercontinentat Headguarisrs
395 Doer Cresk Road
PALOALTO, CA 94304

Tei: (415) B57-1501

Tatax: (34-8300

Cabile: HEWPACK

ALGERIA
Hewiatt-Packard Trading 5.A,
Bureau de Liaison Aiger

Villa dos Lions

6. Hai Gablowl

SALES & SUPPORT OFFICES
Arranged aiphabetically by country

ANGOLA

Teloctra Angola LDA

Empresa Técnica de Equipsmentos
16 rue Cons, Julic de Vilhema
LURNDA

Tel: 35515,35516

Tolox: 3134

EP

ARGENTINA

Hewlett-Packard Arpenting S.A.

Montaneses 2140/50

1428 BUENCS ARES

Tol: 341-11-1dd

Telex: 22796 MEW PAC-AR

ACEP

Biotron S.A.C.LM.8.l.

Av. Paso Coion 221, Piso §

1399 BUENOS ARES

Tel: 541.333.450,
541.322.587

Telax: 17545 BIONAR

M

Lakorstoric Rodrigusy

Corswant S.A.L.

Misiones, 1156 - 1876

Bernal, Geste

BIERDS AMES

Tel; 2523958, 2524991

A

intermaco S.R.L.

Florids 537/11

Galeria Jardin - Local 28

1005 BUENOS ARES

Yol 393-4471/1928

Teiax: 22796 HEW PAC-AR

P {Caicutators)

Argenting Esanco S.RL.

ATASCO 2328

1416 BUEROS ARES

Tel: 541.58-1081, 541-56-2767

Telex: 22796 HEW PAC-AR

A

All Compusters S.A
Mortuneses 2 140/50 5 Piso
1428 BUEHOS ARES

Tel: 781-4030/4039/783-4886
Telex: 18148 Ocrne

P

AUSTRALIA
Adelside, South
Australia Office
Fewiatt-Packard Austraba L1d.
153 Greanhif Road

PARKSIIE, 5.4, 5062

Tol: 61-3-272-5911

Tetex: 82536

Cable: HEWPARD Adelside
A COMEP

Brisbane, Queensiand
Office

Hewnett-Packard Austraiia Ltd.
10 Payne Hoad

THE GAP, Queensiand 406 1
Tei: §1-7-300-4133

Telox: 42133

Gabile: HEWPARD Brisbane
ACCMEMP
Canberra, Australia
Capital Territory
Office

Hewiett-Packard Austrglis Lid,
Thynne Streat, Ferm Hili Park
BRUCE, A.C.T. 2617

P.O. Box 257,

JAMISON, A.C.T. 2614

Toi: §1-62-80-4244

Tolex: 62650

Cabie: HEWPARD Canberra
COMEP

Melbourne, Victoris
Ottice

Hewistt-Packard Austrakia Ltd,
3141 Joseph Strest

P.0. Box 221

BLACKSURN, Victoria 3130
Tei: §1-3-895-2835

Tolex: 31424

Cable: HEWBARD Maltoume
ACCMEMP

Perth, Western Australia
Cifice

Hewigit-Packard Austrafia Ltd,
Herdsman Business Park
CLAREMONT, WA 6010

Tel: 61-5-383-2188

Teiex: 93859

Cabia; HEWPARD Parth
COMEFP

Sydney, New South
Wales Office
Hewiett-Packard Austraiia Lid.
17-23 Talavera Road

P.0. Box 308

HOATH RYDE, NS W. 2113
Tel: 61.2-888-4444

Telax: 21561

Cabie: HEWPARD Sydney
ACCMEMP

AUSTRIA
Hewiatt-Packard Ges.m.b.h.
Verkaufstwero Graz
Grottenhotstrasss 94
A-8052 GRAZ

Ted: 43-316-291-5660
Telex: 312375

CE

Hewieti-Packard Gesm.oh.
Linbigasse 1

PO, Box T2

A-1222 VIENIA

Tei: 43-222-2500

Telax: 134425 HEPA &
ACCMEM?F

BAHRAIN
Green Saon

P.0. Box 557
MAKAMA

Tei: 255503-250950
Toiax: 844 19

P

Wasl Pharmacy

P.0. Box 548

KAMAMA

Tol: 256123

Telax: 8550 WAEL BN
EM

Zayani Computer Systems
218 Shaik Mubarak Building
Government Avenug

P.0. Box 5318

MANARIA

Tel: 278278

Teiox: B015 pians bn

P

BELGIUM

Hewlett-Packard Beigium 5.4 /K.Y,
Bive: de ia Wohrwe, 100

Woiweds!

B-1204 BRUSSELS

Tef: (02)32-2-763-31-11

Telox: 21494 hewpac
ACCMEMP

BERMUDA
Applied Computer Tachnologies
Attantic House Bulicing
#.0. Box HM 2081
Par-La-Vilie Road

MAREL TOM S

Tei: 285-1616

Telex: 380 35857ACT BA
p .
BOLIVIA

Arrelianc Lida

Av. 26 de Octubre #2125
Casilin 1382

LAPRT

Tei: 358541

M

BRAZIL

Hoedgtt-Packerd do Brasil S.A.
Alameds Rio Nepro, T50-L AND.
RLPHAVRLE

06400 Bsrueri 5P

Tol: {019} 4211311

Telax: (011) 71351 HPBR BR
Cabie: HEWPACK Sao Paulo
CHE

Hewiett-Packard do Brasii 5.A,
Pralg de Botatepo 228-A-814

6. AND-CONS. 601

Edificio Arganting - Aig A

22250 MO DE JAMNERO, RS

Tl (021 5526422

Teiox: 21905 HPBR AR

Cabig: HEWPACK Ric de Janeiro
E

Van Den Cientifica Lida.
Rua Jose Bonifecio, 456
Todos os Sanlos

20771 RS0 DE SANEIRD, BJ
Tol: [(021) 583-£223

Telax: 33487 EGLE BR

&

AMAMED ECE | Lida,
Fua Verguakro, 380
04012 BAD PALLD, 88
T (011) 572-1108
Teiax: 24720 HPBR BR
M

Detatronix Electromics Lids
Av, Pacgornbe T48-C11
AL PULD, 9

Tel: (118) 260111

Ch




BRUNE!

Komputer Wisman Sdn 8hd
(8. Chandrawaseh Cmplx,
Jatan Tutong

P.0. Box 1297,

BANDAR SERT BEGAWAN
REGARA BRUNS DARUSSALAN
Tal: 673-2-2000-76/267 1
CEP

CAMEROON
Berisc

8P 2

DOUALA

Tel: 420153

Telex: 5351

crP

CANADA
Alberts
Hewtatt-Packard (Canada) Lid.
303G 3rd Avenue N.E.
CALGARY, Alberta T2A 6T7
Tel: (403) 235-3100
ACCME' WP

© Hewletl-Packard (Canada) Lid,
11420 1781h Street
EDSEONTON, Alberta T55 1P2
Tel: (403) 486-6666
ACCMEMP

British Columbia
Hewtatt-Packard (Canada) Lid.
10691 Shelibrdge Way
RICHIMOND,

British Cotumbia VEX 2W8
Tel: (604) 270-2277

Teiax: 610-022-5059
ACOME* MP'

Hewsati-Packard (Canada) Lid.
121+ 3350 Douglas Street
VICTORIA, British Cotumbiz VBZ 301
Tei: (604) 381-6576

o

Manitoba
Hewiatt-Packard {Canada) Lid.
1825 inkster Bivd.

WRNIPEG, Manitoba R2X TR3
Tei: {204) 684.2777

AL CMEMP®

Hew Brunswick
Hewletl-Packerd (Canada) Lid,

B4 Main Streat

MWONCTOR, New Brunswick E1C 1E6
Tet: {506) 855-2841

c

Hova Scotia
Hewiett-Packard (Canada) itd.
Suite 111

%0 Wingmill Road

DARTMOUTH, Nova Scotia BIB 1P7
Tet: ($02) 465-7820

COME MP*

Cntario

Hewietl-Packard {Canada} Lid.
3325 N. Service Rd.. Unit W33
BURLIMGTON, Ontano LTN 3G2
Tei: (4 46) 335-8644

Cu

Huwiett-Packard (Canada) Lig.
§52 Newboid Street

LOKDON, Ontario NBE 285
Ta {519)686-9181

ACCME" WP

Hewiett-Packard {Canada} Lid.
8877 Goreway Drive
PBSISBAUGA, Ontane L4V IME
Tek: {4 16) £78-9430

Telex: 063-83644

ACCMEMP

Hewlat-Packard (Canada) Ltd.
2679 Queensview Dr.
GTTAWA, Ontario K28 8K1
Tei: (613) 820-8483

ACCME* MP°

Hewiett-Packard [Canada Lid.
3790 Victoria Park Ave.
WILLOWDALE, Ontario M2H 3H7
Tol {416} 496-2550

CE

Guebec

Hawiatl-Packard {Canadal Lid.
17500 Trans Canada Highway
South Service Road
KMELARD, Quebec HEJ 2X8
Tei: (514} 6974232

Teiex: 058-21521
ACCMEMP
Hewlat!-Packard (Canada; L1d.
1150 rue Claira Fontaing
QUENSEC CITY, Quebec G1A 5G4
Tek: {418) 648-0726

£

Hewlett-Packard [Canada) Ltd.

130 Robin Crescent

SASKATOOM, Saskatchewan S7L 67
Tel: (306} 242-3702

<

CHILE

ASC Lida.

Austria 2041

SANTIAGO

Tei: 223-5946, 223-6148
Teiex: 392-340192 ASC CK
g

Jorge Caicagni y Cia

Av. ltalia 634 Santigo
Casiita 16475

SANTIAGD 9

Yel: 9-011.562-222-0222
Telox 392440283 JCYCL C2
CMEM

Metrolab 5.4

Moniitas 454 of. 206
SANTIAGO

Tei. 395752, 290286

Telax: 340865 METLAB CK
A

{tyrnpia {Chite) Lida

Av. Rodnigo de Araya 1045
Casilis 256-V

SANTIAGU 21

Tel 225-5044

Teiex: 340897 OLYMP

Cable Olymptachiie Santiagochie
P

CHINA, People's
Republic of

China Hewiett-Packard Co.. Lid.
477 China Resources Bidg

26 Harbour Road

HOMG KRONG -

Tel: 5-8330833

Teigx: TETG3 HPA BX

Cable HP ASIA LTD

At M

China Hewlett-Packard Co.. Ltd.
P.0. Box 9810, Beijing

4th Floor, 2nd Watch Factory Main
Shusng Yu Shou, Bei San Huan Road
ai Dian District

BEWIRG

Tel: 33-1947 33-7428

Telax: 22601 CTSHP CN

Cabla: 1920 Beijing

ACCMEMP

China Hewlett-Packard Co., Ltd.
CHP Shanghai Branch

23/F Shanghai Unan Building

100 Yan An Ag. Fast

SHANG-HAL

Tel: 265550

Telex: 33571 CHPSB CN

Cable: 3416 Shanghai
ACCMEMP

COLOMBIA
instrumentacijn

K. A, Langebaek & Kier S.A.
Carrerra 4A No. 52A-26
Apartado Aerao 6287
BOGOTA 1 DE

Tel: 213-1486

Tetox: 44400 INST CO
Cabie: AARSS Bogota
CMEM

Nefromedicas Lida.
Calie 123 Ko, §8-31
Apsriado Asrec 100-958
BOGOTADE., 10

Tet 2135267, 2131616
Telex: 43415 HEGAS CO
A

Compurmundo

Avenica 15 ¥ 107-80
EOGOTADE

Tet: 57-2 144458

Teiax: 39645466 MARCO
P

Carvajal. 5.A.

Calle 28 Norte No. 6A-40
hpariado Aereo 46

CALl

Yol §-011-57.3-62 1888
Telex: 38655650 CUJGL CO
CEP

CONGO
Senc-Congo
8 P 2105
BRAZZAYILLE
Tel: 815034
Telex: 5262

COSTARICA
Crentifica Costarricense S A
Avenida 2, Caile 5

San Pedrs de Montes de Oca
Apariado 10158

SAK JOSE

Ted: §-011.506-243-820
Taiex: 3032367 GALGUR LR
CMEM

0. Fischel ALY Cra, S.A,
Apartados 43410174

SAH JOBE

Tel 23-72-44

Teiex: 2378

Cabie: OFIR

A

CYPRUS
Teierexa Lid,

PO, gox 1152
Valentine House

B Stassancrou St
HICOSER

Yol 45 628. 62 698
Telax: 5845 tr ey
EMP

DENMARK
Hewlotl-Packard A/5
Kongeveien 25
DX.3460 BHEKERCD
Tt 45-02-81-6640
Tokax: 37408 hpas dk
ACOMEMP
Hewlett-Packard A7S
Rolighedsve] 32
DK-B240 RIBSKOV, Aarhus
Tel: 45-06-17-8000
Teiex: 37408 hpas di
CE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomas Meila y Cotes No. 60
Arroye Hondo

SANTO DOMBIGE

Tal: 565-6268

Telox: €519 ARENTA DR{RCA)

p

ECUADOR

CYEDE Cia. Lida.
Aventigs Eloy Allaro 1749
y Beigica

Casitia 6423 GG

QUITO

Tol: 9-011-553.2-450875
Tetex: 38322548 CYEDE ED
EP

Medtronics

Vailadolid 524 Madrid
P.O. 9174, (RNTD

Tel: 3-238-951

Telex: 2298 ECUAME ED
A

Kospitaiar S.A.

Robies 625

Casilla 3580

QUITo

Tat: 545250, 545-122
Teiax: 2485 HOSPTL ED
Cable. HOSPITALAR-Quite
M

£cuador Qverseas Agencies C.A.
Catte 9 de Octubre #5818
P.0. Box 1296, Guayaquil
QUATO

Tel: 306022

Telex: 3361 PECGYE ED

X}

EGYPT

Sakrco Enterpnses

P.0. Box 259

ALEXANDRL

Tel: 802608, 808020, BORIN2
Telex: 54333

c

Intarnationat Engineering Assaciates
6 Ei Gamea Strest

Agouza

CAIRO

Tel: 71.21-68134-80-940

Tetex: 33830 {EA UN

Cable: INTEGASSO

E

Saurco Enterprises
70 Mossadak Strest
Dokid, Giza

CARG

Tel: 706 440, 705 0B
Telex: 9337

C

5.5.C. Madicai

40 Giezernt E1 Arab Streal
Mehandessin

CAIRO

Tal: BD3844, 805008, 810263
Telax: 20503 85C UN

M

EL SALVADOR
IPESA de £l Salvador SA.
29 Avenicts Norte 1223

BAN BALVADOR

Ta 9-611-503-266-858
Tetax: 30120539 IPESA SAL
ACCMEP

ETHIOPIA
Seric-Ettiopia
P.0. Box 2764
ADDIS ABABA
Tei 185144
Telex; 21150

- CP

FINLAND
Hewistt-Packard Finiand
Fisid Oy

Niittyianpotky 10

00620 HELSHNKI

Tol: 186} 757-10 11

Telax: 122022 Fisld SF
1.

Mewistt-Packard Oy
Piigpankalliontie 37
02200 ESPOC

Tet: (90) 887.21

Telax: 121563 HEWRA 5F
ACEMFP

FRAHNCE
Hawlett-Packard France
7t Mercure B

Rue Bartheiot

13763 L.es Mites Codex
A-EN-PROVEMCE

Yol 33-42-59-4102
Teox: 410779F

ACEM
Hewigtl-Packard France
B4, Rue Marchand Sailiant
F-81000 ALENCOR

Tei: (33} 29 04 42

o

Hewielt-Packard France
Batiment Levian

2588, route de Grasse
Bratelle Aytoroule
06600 AKTIRES

Tk (93} T4-58-19

c



FRANCE (Cont'd)
Hoviatt-Packard Franca

78 Rue de iz République
Boite Postais 563

25026 RESANCON CEDEX, FRANCE
Tei {81) 83-16-22

Tetax JE1157

CE*

Hewieit-Packard France

Lk Xargaradesc

Rua Fermand Forest

F-29233 GOUEESHOU

Tel: {88) 41-87-80

E

Hewletl-Packard France
Chemin das Mouilkas

Boitg Postale 162

E9131 ECWLY Cecex (Lyon}
Tei 33-78-33-8125

Teiax: 310617F

ACEMP”

Hewiatt-Packard France
Pare ¢'activités ¢u Bois Briare
2 Averwe du Lac

F-91040 EVRY Cadex

Tet: 3311/6077 9660

Tolax: 6923155

c

Hewigit-Packard France
Appiication Centar

5, avenya Raymond Chanas
38320 EYBENS (Grenobie)

Tel: {76) 62-57-88

Taiex: 380124 HP GRENOR EYBE

Tol, (38) 418790
Howett-Packard France
Parc Ciub des Tannscies
Batiment B4

4, Rua g la Faisanderis
67381 LIMCOLSHIER
{Strasbourg)

Tel: (483 Y6- 15-00

Telox: 890141F

CE' M*P*
Hewietl-Packard France
Centrs ¢’ affaires Paris-Mord
Batimen? Ampdre

Rue de iz Commune de Paris
Boite Postale 300

93153 LE BLANC-MESHL.
Tel: (1) 8654452

Tetex: 213032F

CEM

Hewiatl-Packard France

Pare o activités Cadéra

Quartier Jaan-Mermoz

Avenue du Prétident JF Kennedy
33700 WERKGNAC {Bordesux)
Tet: 33-56-34-0084

Telex: 550105F

CEM

Hewlett-Packard France
3, Rue Greham Bel!

BP 5148

ST074 METZ Cedex

Tek: (87) 36-13-21

Telox: 860602F

CE

Hewrati-Packary France
Miniparc-ZIRST

Chemin du Vieux Chéne
38240 BEYLAN {Grenoble}
Tel: (76) 80-38-40
980124 HP Grenobe

c

ewlati-Packard France
Bursau vert v Bois Briand
Cheman de ia Garde

-CP 212212

44085 NAKTES Cedex

Vel: (40} 50-32-22

Tetox: 741085F
ACECM P

Hewlatt-Packarg France

125. Rue du Faubourg Bannier
45000 ORLEAKS

Tai: 33-38-62-2031

EP*

Hewretl-Packard France

Zonw industnelie de Courtabosut
Avenua des Tropigues

91947 LES WIS Cedex {Orsay)
Tel: 33-6-907 7825

Telax: E00048F
ACCMEMP
Hewletl-Packard France

15, Avenue da L Amiral-Braix
75782 PARIS Cadex 16

Tel: 33-15.02-1220

Toiex: 513863F

GP

Mewlett-Packard France

242 Ter, Ave J Mermoz
54000 PAY

Tel: 33-59-80-3602

Telax: 550365F

CE*

Hewtetl-Packard France
6, Piace Sainte Croix
86000 POITERS

Tel: 33-4%-41-2707
Tekex: 792325F

C.&

Hewleti-Packard France
47, Aue de Chativesie
51100 REWS

Tel: 33-26-88-6919

c.pr

Hewieti-Packard France
Parc d'activités de ie Polere
Aus Louis Kerautei-Botmei
35000 RERHES

Tel; 33-99-51-4244

Telax: T4G912F

AT CEMP
Hewtet!-Packard France
98 Avenue de Bretegne
76100 ROUEN

Tet: 33-35-53-5766

Talex: TY0035%

CE

SALES & SUPPORT OFFICES
Arranged alphabetically by country

Hewlett-Packard France

4, Rue Thomas-Mann

Boite Postalo 56

£7033 STRASBOURG Cedex
Tel: (B8} 28.56-46

Telex: 89014 9F

C.EMP

Hewiett-Packard France

Le Péripole il

3, Chemin ¢u Pigeonnier de la Cépire
31081 TOULOUSE Cedex
Tel: 33-61-40-1112

Teiex: 531635F

ACEMP
Hewlett-Packard France
Les Cardoudines

Batiment B2

Route des Doiines

Pare ¢'activite de Vatbonne
Sopnia Antipodis

06550 YALBOWKE (Nice]
Tei: (83) §5-39-40

c

Hewtatt-Packard France

9, Rue Baudin

26000 VALENCE

Yot 33-75-42-7616

o

Hewlatl-Packard France
Carolor

ZAC de Bois Briand

57640 VIGY {Metz}

Te (B) 7712022

<

Hewlati-Packard France
Parc 4 activité des Prés

1, Rue Papin Cedex

59658 YILLENEUVE D'ASCO
Tel: 33-20-91-4125

Tetex: 160124F

CEMP

Hewdett.Packard France
Pare d'activitds Paris-Nord 1¢
Boite Postale 60020

95971 Roissy Charles de Gaulie
YILLEPINTE

Ted: {1) 48 63 80 80

Tolax; 211032F

CEMP"

GABON
Sho Gadaon

P.0. Box 89
LIBREVILLE
Tet. 721 484
Teiex: 5230

GERMAN FEDERAL
REPUBLIC
Hewrletl-Packard Gmbh
Vertrnabszentrum Mitte
Hewietl-Packard-Strasss
D-6380 BAD HOWBURG
Tel: (06172} 400-0

Telex: 410 Ba4 hpthg
ACEMP
Hewiat-Packard GmbH
Geschiftssislie
Keithstrasse 2-4

D- 1000 BERUN 30

Tt (3012199 040
Tetex: 018 3405 hobin ¢
ACEMP

Hewlstt-Packard GmbK
Verbindungsstelie Bonn
Friggrich-Eberi-Allee 26
5300 BONK

Tel: {0228} 234001
Tolax: 8369421
Hewiett-Packard GmbH
Vertriebszentrun Slidwast
Schickardstrasse 2
B-7030 BOBLINGEN
Posttach 1427

Tal: (07031) 645-0
Telex: 7265 743 hep
ACOMENP

Hewieit-Packard GmbhH
Zeneraibereich Mktg
Herrenberger Strasse 130
D-7030 BOBLMGEN

Tei: {07031} 140

Teigx: 7265738 hep
Hewietl-Packard GmbH
Geschiiftssteile
Schisatstr. 288

D-4600 DORTWIURD-4 1
Tet: [0231) 45001

Ted: 522858 nepdod
ALE

Hewilait-Packerd gmbH
Reparaturzentriam Frankfurt
Berner Strasse 117
600G FRANKFURT /MAN, $4
Ted: {069} 5000010
Telox: 413249 hofim
Hewiatt-Packard GmbH
Vertrihszentrum Nord
Kapstadiring §

£-2000 HAMBURG 60
Tel: 49-40-63-804-0
Telex: $2163 032 hphh o
ACEMP
Hewlet-Patkard Gmbh
Geschiiftsstedie
Heidering 37-38

D-3000 HANKOVER 61
Tel: {05 11) 57080
Telax: 092 3258 hphar
ACCMEMP
Hewtoti-Packard GmbH
Geschilsstelie
Rosslauer Wag 2-4
D-5800 MANKHER

Tel: £8-0621-76-05-0
Telex: 0462105 hpmhm
ACE

Hewiett-Packard GmbH
Geschilftssisile
Messerschmittstrassa 7
D-7810 MEU ULM

Tei: 49-0731.70-73-0
Telex: 0712816 HP ULM-D
ACE”
Hewlell-Packard GmbH
Geachiftsstaile
Emmarichar Stressa 13
D-8500 MURNBERG 10
Tet: {0914} 5205-0
Teiax: (623 450 hpnbg
COMEMP

Hewratl-Packard GmbH
Vertretarentrum Ratingen -
Bertiner Strasses 111

D-4030 KATIREN 4
Posttach 31 12

Tet {02102} 4940

Tesax: 589 070 hprad
ACEMP

Hewdgti-Packard Gmbi
Yertrabarentrum Muchen
Eschenstrases 5
£-8028 TAUFKINCHEN
Tol: 49-88-61.2070
Toiex: 6524885 hpmeh
ACCMEMP
HewieH-Puckerd GmbH
Geachilftsrisie
Ermbisalise

TE1T WALDBROMN 2
Postiach 1251

Tel: {07243) 602-0
Telex: 782 838 hapk
ACE

GREAT BRITAIN
See United Kingdom

GREECE
Hawiet-Packard AE,
178, Kifiesias Avenue
8th Figor
Halandri-ATHERS
Groase

Tet: 301116473 380, 301116728 080
Tolex: 221 285 HPHLGR
ACCM " EMP
Kostas Keraynnis S.A.
8. Omirou Street
ATHENS 133

Tel: 32 30303, 3237 374
Tetex: 215362 RKAR GR
ACTCME

mpexin

intetect Div,

209 Mesogion

11525 ATHENS

Ted: B4T4481/2

Tewex: 216286

P

Hari Compaty

38, Mihaiskopouioy
ATHENS §12

Tol: 7238071

Telex; 218767

e

Heliamco

P.0 Box 87528

18507 MRAEUS

Tel: 4827043

Tadex: 24144

A

GUATEMALA

PESA DE GUATEMALA
Avenida Retorma 348 2ona §
GUATEMALA CITY

Tei: 316627, 3178536647175
5.011.502-2-318627

Tedex: 3055765 IPESA GU
ACEMEMP




HONG KONG
Hewdatt-Prckard Hong Kong, Lid.
G.P.O. Box 795

Sih Floor, Sun Hung Kai Centre
30 Harbout Road, Wan Chai
HONG X OHG

Teol 852-5-832-3211

Telax: B66TB HEWPA HX

Cabke: HEWFACK HONG KONG
ELP

CET Ltd.

10th Floor, Hua Asla Bldg.
6466 Gloucester Road

HONG KOWG

Tl {5) 200022

Toax: 85148 CET HX

CH

Schmidt & Co. {Hong Kong) Lid.
18th Flaor, Graat Eagle Centre
23 Harbour Road, Wanchai
HOMG KONG

Tai: 5-8330222

Telex: 74766 SCHMC HX

AM

JCELAND
Hewietl-Packard lceland
Hoetdabaxka 9

112 REYKJAVE

Toi; 354 1.67-1000
Telox: 37409
ACCMEMP

INDIA

Compater products are soki through
Bive Star Ltd Al compuiet repairs
sng maintenance service is dona
through Computer Maintenance Corp.

Biue Star Ltd.

B. D. Pated House

Newr Sardar Patel Colohy
AHWEDABAD 380 014

Tet: 403531, 403532
Telgx: 0121-234

Cabie: BLUE FROST
ACOME

Riue Star {1d.

40/4 Lavetie Road
BANGALORE 560 0C1
Tat 57881, 867780
Tetex: 0845-430 BSLBIN
Cable: BLUESTAR
ACTCME

Bive Star Lid.

Band Box House
Praphadewn

BOMBAY 400 025

Tel: 4933101, 4933222
Teiex: 011-71051

Cable BLUESTAR

AM

Blue Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadew

BOMBAY 400 025

Tel, 422-6155

Tetex: 011-71183 BSSS IN
Camie: FROSTBLUE
ACMEM

Blue Star Lid.

¥z'san, 19 Vishwas Colony
Alkapuri, BORODA, 380 005
Tel 65235, 65236

Cabie: BLUE STAR

A

Bhus Star Lt

7 Haze Strost

P.0. Box 508
CALCUTTA 700 001
Tei: 230131, 230332
Teiex: 031-61120 BSNF IN
Cabie: BLUESTAR
AM.C.E

Biue Star Lid.

133 Kodambakkam High Road
HADRAS 600 034

Tat: 472056, 470238
Telex: 041-279
Cable: BLUESTAR
AM

Biue Star L1d.

13 Comemunity Canter
New Friends Colony
NEW DELH 110 065
Tei: 682547

Tetex: §31-2463
Cabie: BLUEFROST
AL CMEM

Blige Star Ltd.

15/16 C Wattesiey Rd.
PUKE 411911

Tel: 22775

Cable: BLUE 5TAR

A

Bive Star L1
2-2.4771108 Bolarem Rd.
SECUMDERABAD 500 003
Tel T2057, 72058

Tekax: 0155458

Cabie: BLUEFROST
ACE

Biue Star Lid.

T.0. 7/603 Poornima
Meruthunkuzhi
TIIVARDRUM 695 013
Tei 55799, 65820

Tetex: 0884-258

Cable; BLUESTAR

E

Computer Mainlenance Corporgtion
Ltd.

115, Sarojini Devi Rowd
BEGUMDERABAD 500 353
Tl 310-184, 345-774
Tetex: 031-2980

o)

INDONESIA
BERCA Indonesia P.T.
P.0).Box 486/Jk1.

Ji. Abdut Muis 82
JAKARTA

Tol 21373008

Teéox: 46748 BERSAL 1A
Cabie: BERSAL JAKARTA
P

BERCA indonesia P.T.
P.0.Box 2497/Jkt

Antara Bidg.. 12%h Figor

Ji. Medan Merdeia Setatan 17
JAKARTA-PUSAT

Tel: 21-340417

Teiex: 46748 BERSALIA
ACEMP

BERCA Intonesia P.T.
Jaian Kutai 24

SURABAYA

Tel 67118

Teiex: 31146 BEASAL 8B
Cable: BEASAL-SUAABAYA
ATEMP

IRAQ

Hewsett-Packard Trading S.A,
Service Dperation

Al Mansoor City 88/3/7
BAGHDAD

Ted: 551-48-T3

Tatax: 712455 HEPAIRAQ 1K
c

JRELAND
Hewiett-Packard Ireland Lid.
Tampla House, Tempie Road
Biackrock, Co. DUBLIK

Tel: 88/333/99

Tetax: 30439

CEP

Hevwdett-Packard Lid,

75 Bettast Rd, Carricktergus
Batfast BT38 8PH
HORTHERH IRELAND

Tel: 09603-67333

Tutex: TET526

M

ISRAEL

Etdan Eictronic instrament Lid.
P.0.Box 1276

FERUSALEM 91000

1§, Ohaliav St.

JERUSALEN 54457

Tet: 533 221, 553 242

Tetex: 25231 AB/PAKRD I,
AM

Computation anc Measursment
Systems (CMS}Ltd.

11 Masad Street

67060

TEL-AYTY

Tel: 388 388

Tetax; 33569 Motit 1L

COMEPR

ITALY

Hewlett-Packard ftafiang S.p.A
Traversa 980

Via Giutio Patroni, 1§

170124 BAM

Tel: (080} 41-07 44

oM

Howieti-Packard ltaliana 5.p.A.
via Emilia, $1/C

40011 BOLOGHA Anzoia Deil Emitia
Tel; 39-051-731061

Tetex: 511630

CEM

Hawiat-Packard ftaiiana S.p.A.
Via Principe Nicola 43G/C

1.05 125 CATANA

Tert: {085) 37-10-87

Yot 370291

c

Mewiett-Packard ftatiana S.p.A.
via G. di Vitonio 10

20084 CORBICT (Milano)

Tel: 39-02-4408351
Haateti-Packard ltaliana 5.p.A.
Vigke Brigata Bisagno 2

15129 GEHOVA

Tel 39-10-541141

Tehax: 215238

Hewiati-Packard ftaliana S.p.A.
viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

CE

Headatt-Packard tasana S.p.A
via G. di Vittoric &

1-20063 CERNUSCO BUL
HAVIGUIO

{Mitano}

Yei: {02) 523691

Telex: 334632

A COMEMP

Hewlatt-Packard Haiana S.p.A.
Vin Nuova Rivotiana 95

20060 LIBRTO (Milano}

Ted: 62.92761

Hewlatt-Packard Haliana S.p.A.
Via Nuova San Roecen 8
Capodimonte, 2/A

-80131 HAPOLE

Tel: (081) 7413544

Teiex: 7THE9E

A CEM

Hewleti-Packard ftaliana S.p.A.
Via Orazio 16

80122 RAPOU

Tek (083} TE 11444

Tedax: 730698

Henslatt-Packard taitana S.p.A.
Via Peilizo 15

35128 PADOVA

Ted; 39-49-564-588

Tatex: 430315

ACEM

Hewiett-Packard ttalisna S.p.A.
Vials . Pavess 340

100 144 ROMA EUR

Tek: 39-65-48-31

Tolax; B10514

ACEMP

Hewiati-Packard Haliang S.pA.
Via di Caseilinag 57/C

500518 SCANDICCLFRENTE
Tal: 38-55-753863

CEM

Hewlatt-Packard Ttellang S.p.A,
Corso Svizzars, 185

110144 TORMO

Tel: 39-11-T4-4044

Tex 221078

A CE

IVORY COAST
SITEL.

Sociatle vairnsnne de
Teiscommuniations
8d, Giscard d'Estaing
Carratour Mercory
Zona 4 A,

Boite postaie 2580
ABIJAN 1

Tal: 353600

Yeiex: 43175

£

SiTL

Immeubia “'Le General”
Av. cu Generai de Gaulie
01 B8P 161

ABIDJIAR 01

Tei: 321227

Telex: 22148

CF

JAPAN

Yokogawa-Hewlati-Packard L1d.

152-1, Onna

ATBUGL Kanagawa, 243
Tel: (0462} 25-0031
C.CM.E

Y okogaws-Hewatt-Packard Ltd.
Meii-Seimei Bldg. 6F

3-1 Motochibs-Cho

CHIBS, 282

Te!: {D472) 25 TTON

CE

Yokogaws-Hawlett-PRoxard Lid.
Yasuds-Seimei Hiroshima Bidg.
611, Hondori, Naka-ku
HIROSHANA, 730

Tei (087) 2410611
Youpgawa-Hewiet!-Packard Lid.
Towa Building

2-2-3 Kasgan-dori, Chuo-ku
KOBE, 650

Tei: {078) 392-4791

CE

Yokogawa-Hewlati-Packerd LId.
Kumagays Asahi 82 Bldg.

34 Taukuba

KUMAGAYA, Saitama 360

Tei: (0485) 24-6663

C.OME
Yokogawa-Hewlett-Packard Lid.
Asahi Shinbun Daiichi Seimsi Bldg.
£-7, Hanabats-cho

KUMAROTO, 860

Tol 96-354-T311

CE

Yokogaws-Hewiatt-Packerd Lid.
Shin-Kyoto Canter BKIG.

§14, Higashi-Shiokaji-cho
Karasuma-Nishiiru

KYQT0, 800

Tel: 075-343-0921

CE

Yokogews-Hewlet-Packard Lid.
Mito Mitsui Bidg.

1473, SANNOBIL

BNTO, tharaki 310

Tei: {0262 25-T4T0

COME
Yokogaws-Hewtett-Packerd Lid.
Maij-Samel Kokubuh Bidg.

7-8 Kokubun, 1 Chome, Sends
MY AGL 960

Ter: {0222} 25- 1011

CE

Yok ogawa-Hewetl-Packard L1d.
Gohga Bigg. 2F

1.2-10 Gohaa Dkaya-5hi
{Okaya-Shi

HAGARD, 394

Tel {(266) 23 0851

CE

Yokogaws-Hewiett-Packard Lid.
Negoye Koxusa Center Buiicing
1-47-1, Nagono, Naksrure-Ky
NAGOY A, RICHE 450

Tel (052) 571-5171

C.OM E M

¥ ok ogmers- Hewdet!-Packard Lid.
SarKyo-Ren Buiding

1.2 Dote-cho

DOMIY 4.8 BATTAMA 330

Tel (04861 45-8031



JAPAN (Cont'd)
Yokogewa-Hewiet-Peckard L1d.
Chuo Biag., 5-4-20 Nishi-Nakajima
4-20 Nishinakajima, 5§ Chome,
Yodogaws-xu

O8AKA, 532

Tel: (06} 304-6021

Teiex: YHPOSA 523-3624
COMEMP*

Yokogawa-Hewlatt-Packard Lid.
1-27-15. Yabe
SAQAMHARA
Tel: 0427 58-1311

Y okogawa-Hewlatt-Packard Ltd.
Hamamisu Motoshiro-Cho Deichi
Seimei Bidg 218-21, Motoshiro-Cho
Hamamatsu-shi

SHIZUOKA, 430

Tel: {0534) 56 1171

C.E

Yokogawa-Hewiatt-Packard Litd,
Shinjuku Dasichi Seimi Bidg.
2-7-1, Nishi Shinfuka
Shinjuku-ku, TOKYD 163

Tei: 03-348-4611

CEM

Yokogawa Hewleti-Packard Lid.
8-1, Takakura-cho

Hachioji-shi, TOKYO, 182

Tel: 81.426-42-1231

CE

Yokogawa-Hewieti-Packard Lid.
3.28-21 Taxsido-Higaehi, 3 Chome
Suginami-ku TOKYO 168

Tet (03} 3356111

Teiax: 232-2024 YHPTOK
C.CHM.E.P*

Yokogawa Hokushin Electric
Corporation

Shinjuku-NS Bidg. 10F

4-1 Nishi-Shinjuku 2-Chome
Shinjukuky

TOKYO, 163

Tei: {03) 349-1859

Telax; J27584

A

Yokogawa Hokushin Electric Corp.
9-32 Nokacho 2 Chome
Mysashino-shi

TOKYQ, 180

Tel (04221 541111

Telex: 02822-421 YEW MYK §

A

Yokogawa-Hawdstt-Packard Lid.
bteriji-Srirnei

Utsunomiya Odori Building

1-5 Odori, 2 Chome
UTBUHOMIY A, Tochigi 320

Tel: {0286) 33- 1153

CE

Yokagawa-Hewlet-Packard Ltd.
Yasuda Seimei Nishiguchi Biag.
30-4 Tsuruya-cho, 3 Choma
Kanagawa-ku, YOKOHAMA 221
Tel: {045) 312-1252

COME

28

JORDAK

Scientific and Maedical Supplies Co.

PO, Box 1387

RRBAR

Tel; 24907, 33907

Talax: 21456 SABCO JO
CEMP

KENYA

ADCOM Lid, inc., Kenya
P.0.Box 3007¢

HAROB

Tei: 331955

Teiax: 22639

EM

KOREA

Samsung Hewiett-Packard Co. L1d.

Dongbang Yeosuido Building
12-t8th Floors

Tel: TB4-4566, T84-2666

Teiox: 25156 SAMSAN K
COMEMP

Young In Scientific Co., Ltd.
Yourgrwha Building

547 Shinsa Dong, Kangnam-Ku
SEOWL 135

Tot: 548-T771

Tobex: K23457 GINSCO

A

Dongbang Healthcars

Products Co. Ltd.

Suite 30t Medicsl Supply Canter
Bidg. 151 Dongsungdong

Jorsg Ro-gu, SEGUL

Tel: T64- 1171, T41-1641

Telex: K25708 TKBKO

Cabie: TKBEEPKO

]

KUWAIT
AkKhaldiya Trading & Contracting
PO Box B30

SAFAT

Tel 424910 411726
Telex: 22481 AREEG KT
Cabie; VISCOUNT
EM.A

Gult Computing Systerms
P.0. Box 25125

SAFAT

Ted: 435989

Tolex: 23648

P

Photo & Cine Equipment
P.O. Box 276

SAFAT

Tei: 2445111

Telax; 22247 MATIN KT
Cabie: MATIN KLIWATT
p

W.J. Towell Computer Servicas
P.0. Box 5897

BAFAT

Tel: 246264011

Telex: 30336 TOWELL KT

c

SALES & SUPPORT OFFICES

LEBAMON

Computer Information Systems SA.L.
Chammas Building

P.O. Box 11-5274 Dora

BERUT

Tel: 8340 73

Tex: 42309 chacis s

CEMP

LIBERIA
Unichemicals tnc.
P.O. Box 4508
MONROVIA

Tel: 224282
Tetmx: 4509

E

LUXEMBOURG
Kewiett-Packard Beigium S.A/N.V.
Bivd de la Woluwe, 100

Woltwadal

8.1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-484 paiotwn bru
ACCMEM?P

MADAGASCAR
Technique st Precision
12, rut de Nice

P.0, Box 1227

101 ANTARAHARIVD
Tel: 22090

Tolax: 22255

P

MALAYSIA
Hewtett-Packard Sales (Maiyals)
Sdn. 8hd.

9th Floor

Chung Khisw Bank Building

46, Jaisn Raje Lt

50735 KUALA LUMPUR, MALAYHIA
Tel: 03-2086585

Tolex: 31011 HPSM MA
ACEMP*

Protel Engineering

P.C.Box 1947

Lot 6624, Section 84

23/4 Pending Road

Kuching, SARAWAK

Tol: 36289

Telax: 70904 PROMAL MA
Cabie: PROTELENG

AEM

MALTA

Philip Towsdo Ltd,

Kirkirkara P.0. Box 11
Notabite Rd.

WREHEL

Tot 447 47, 455 66, 4515 25
Telex: Media MW 648

EMF

MAURITIUS
Bianche Birger Co. {1d.
18, Jules Koenig Street
PORT LOUIS

Tl 20828

Telex: 4296

P

MEXICO
Hewiatl-Packard de Mexics,
SAdslV.

Ric Mio Mo. 4048 Desp. 12
Frace. Cordoba

JUAREY

Tt 161-3-15-62

p

Hewlati-Packard de Mexics,

SA deCV.

Condominic Kaderayta

Clreuito del Mezon No. 186 Desp. 6
COL. DEL PRADC - 76030 Qro.

Tel: 483-6-02-71

P

Hewisti-Packard de Mexico,
SAdeCV.

Monti Morelos No, 299
Fraccionamiento Loma Bonita 45080
GUADALAJARA, Jjalisco

Tal: 36+31-48-00

Telex: 0584 186 ECOME

P

Microcomputadoras
Herwietl-Packard, S.A,

Monti Petvoux 115

LOS LOMAS, Mexico, D.F.

Tet 520-8127

P

Microcomputagoras Hewiett-Peckard,
S.A gelV.

Monts Peivoux No. 115

Lomas da Chapultepac, 11006
MEXICO,DF.

Tei: 5209127

P

Hawistl-Packard de Mexico,

S5A deCV.

Monts Peivoux No. 131

Lomes de Chaputtepec

1100 MEXICO, DF.

Tt 5-40-52-28, 72-66, 50-25
Telax: 17-74-507 HEWPACK MEX
ACCMEMP

Hewlett-Packard De Mexico (Polunco)
Avenida Ejercito Macions! 8575
2083 pigy

Colonia Granads 11560
MEXICODF,

Tei: 254-4433

-]

Hewdett-Packard de Maxico,
SA. deCV.

Crda. gel Vaile

£00 Ote. 4th Piso

Colonie del Valla

Municipic de Garte

Garcin Nugvo Leon

6220 MONTERREY, Nueve Ladn
Tol: 83-78-42-40

Telox: 382410 HPMY

4

Indograficas y Sistermas

ciei Noreste, S.A.

Rio Ocinoco #171 Orente
Despacho 2001

Colonia Dai Valie
BOHTERREY

Tel: $59-44 15, 5753837
Telex: 483154

AE

Hewlett-Packard de Mexico,
SA deCV.

Bivil. Indapandencia No. 2000 Ote
Col. Estralia

TORREDOHN, COAK.

Tei: 171-18-21-89

P

Arranged aiphabetically by country

MOROCCO
Etaplissament Hubert Dolbeau & Fils
85 rua Karatehi

BP 1113
CABABLARCA

Tel: 304 182, 3068-38
Telex: 23051, 22822
E

Gerep

2. rue Agadic

Boite Postale 156
CASARLAKCA (1

Tei: 272093, 272085
Telox: 23 738

p

Sema-karoc
Dept. Seric

6, rue Lapebia
CABABLARCEA
Tal: 260080
Telax: 21641
cP

NETHERLANDS
Hewistt-Packard Nederand B.V.
Startbasn 18

NL-1187 XR ARSTELVEER

P.0. Box BE7

NL-1180 AR AMSTELYEEN

Tel: (020) 5476811

Telex: $3 216 HEPANL
ACCMEMP

Hewietl-Packerd Nededand B.V.
Bongerd 2

P.C. 8ox 41

NL 2900AA CAPELLE A/D LISAEL
Tei: 31-20-51-5444

Tolax: 21261 HEPAC HL

CE

Hewiet1-Packard Nederiand B.Y.
Pastoor Petersstrant 134-135
P.0. Box 2342

NL 5800 Ci EMOHOVEN

Tek: 31.40-32-6611

Telax: 51484 hepae ni

CEP

NEW ZEALAND
Howiet1-Packard (N.Z) Lid.

§ Dwens Road

P.0. Box 26-189

Epsom, AUCKLAND

Ted: 54-5-687-150

Cable: HEWPAX Auckinng
CCMEPR

Hewiett-Packard {N.2) Lid.
184- 180 Withis Street
WELLINQTON

P.0, Box §443

Courtenay Place. WELLINGTON 1
Vol 64-4-B57-199

Cabie. HEWPACK Weitington
CoMESP

Northtoo ingtruments & Systems Lid.
369 Khybwr Pass Road

P.0. Box 8602

AUCKLAMD

Tei TO4-0G1

Teinx: 60605

AM




Horthrop instruments & Systems Lid,
110 Mangeviie St.

P.0. Box 8388

CHIBTCHUNCH

Tel: 488-873

Tedax; 4203

AM

Korthrog instruments & Systems Lid.
Sturdes House

85-87 Ghuznes Strest

£.0. Box 2406

WELLRQTON

Tei: 850-08

Telax: N2 3380

AM

MIGERIA
Eimaco Nigeria L1d.
45 Sakx Tirubu St
Victoria isiand
LAGOS

Tol: 61.38.94
Telex: 20-117

£

HORTHERN JIRELAND
See United Kingdom

NORWAY

Hewiett-Packard Norpe ALS
Folke Bernadoties vei 50

P.O. Box 3558

N-5033 FYLLIKGBOALEN (Berpen)
Tol: GO47/5/15 55 40

Telax: 76621 hpnas n

CEM

Hewleti-Packard Norge A/S
Osterndaien 16-18

P.O. Box 34

N-1345 OESTERAMS

Toi: 47.2-17.1180

Telex: 76621 hpnas n
ACCMEMP
Hewlatt-Packard Norge A/S
Boshmergt. 42

Box 2470

N-5037 SOLHEMS VI

Tl 0047/5/25 00 80

OMAN

Khimjil Rariss

P.0.Box 19

MUSCAT/SULTAMATE OF DMAN
Tet: 795 801

Telox: 3489 BROKER MB MUSCAT
P

Suhail & Saud Bahwan

P.0.80x 169
MUSCAT/SULTARATE OF OALAN
Tei: 734 201-3

Telax: 5274 BAMWAN MB

E

irtac LLG

PO Box 3196

KA AL FAMAL/SULTANATE
OF OMAN

Tei 70-77-27, 10-77-23
Telax; 3865 Tawons On
ACM

PAKISTAN

Myshiko & Company Lid.
Houss Na. 16, Street No. 16
Sector F-6/1

IBLAMABAD

Tel: 824545

Tetex: 54001 Muski Pk
Cabie: FEMUS islamabad
AEP

Mushko & Compsny Lid,
Oosmaen Charsbers

Abdutigh Haroon Rosd
KARACHE 0302

Tol: 524131, 524132

Takex: 2894 MUSKO PK
Cabie: COOPERATOR Karachi
KEP*

PANAMA

Eiectronico Balws, 5.A,

Catie Samuel Lowis, Ed. Alfs
Apartado 4929

PAHAMA CITY

Ted: 9-011-507-636613

Telax: 368 3433 ELECTRON PG
CMEMP

PERU

Cla Elactro Médica S.A.

L.os Flamencos 145, Ofc, 30172
San lsidro

Casitz 1030

LIRRA 1

Tal: 8-011.515-4-4 14325, 41-3705
Telox: 30425257 PE PB SIS
CM.EMP

SAMS S.A.

Arenide Repibiicn g Panema 3534
San isioro, LA

Tel: $-011.511-4-229332/413984/
413226

Tetex: 39420450 PE LIBERTAD
ACP

PHILIPPINES

The Online Advanted Systems Corp.

2nd Floor, Electra House
$15-117 Estaban Strest
P.Q. Box 1510

Lagaspi Village, Makat!
Matro BANNA

Tel: 815-38- 18 {up to 18)
Tetox: 63074 ONLINE PN
ACEMP

PORTUGAL

Mundinter Intercambio

Mundiat do Combreio S.ARL
Av. Antonio Auguste Aguist 138
Apartado 2761

LiSBON

Tek (19) 53-21.31, 53-21-37
Tedax: 16531 munier p

]

Soquimica

Av. & Liberdede, 220-2
1298 LISBOA Codex

Toi: 56-21-82

‘Telex: 13316 SABASA

A

Teisctra-Empresa Técnics g
Equipmenios Eléctricos SARL
Rua Rodrge da Fonsace 103
P.0. Box 2531

LISROH 1

Tei: {19) 68-60-72

Telex: 12598

CM.E

CPCSE.L

Rua de Costa Cabral 575
4200 PORTO

Tei: 4001747485173

Teiex: 26054

crP

PUERTO RICO
Hewiett-Packsrd Puerto Rico
101 Muha? Rivera Av

Esu. Calle Ochoa

RATO REY, Puerto Rico 00918
Tel: (803) 754-7800
ACCMMEP

QATAR
Computer Arabia
£.0. Box 2750

DOHA

Tek: 428555

Telex: 4806 CHPARB
P

Nassar Trading & Contracting
P.O.Box 1563

DOHA

Tol: 422170

Tebex; 4439 NASSER DH

M

SAUDI ARABIA

Modern Elactronics Estanlishment
Peadeti-Packard Division

5.6 Box 281

Thuobak

AL-{HOBAR 311952

Tel: 895-1760, 895-1764

Tedax: 671 105 HPMEEK 5J
Cabte: ELECTA AL-KHOBAR
CEM

Modern Electronics Establishment
Hewiett-Peckard Division

P.0. Box 1228

Redec Plaza, 6th Floor

SEDDAH

Tel: 644 95 28

Telex: 4027 12 FARNAS 5J
{able: ELECTA JEDDAH
AC.CMEMP

Maderm Ekectronics Extablishment
Hewiett-Packard Division
B.0O.Box 22015

HYADH 11485

Tl 491-07 15, 451-63 87
Tetex: 202049 MEERYD 8J
CEM

Abdu! Ghani | Ajou Corp.
P.O. Box TR

HIYADY

Tei: 40 41717

Teiex: 200 932 EL AJOY

P

SCOTLAND
See United Kingdom

SENEGAL

Sociste Husssin Ayad & Cie.
15, Avenue Georpas Pompidou
B.P_365

DAKAR

Ted: 32338

Cabie: AYAD-Dakar

3

Monager Distribution S.A.

1. Rue Parent

B.P 148

DAKAR

el 215679

Telzx: 587

¥

Systens Service Consail {SEC)
14, Avenue du Parachois
DAKCAR ETOLE

tei 210975

Telax: 577

crP

SINGAPORE
Hewteti-Packard Singapore {Sakes)
Pte. L1d.

1150 bepot Road
SIGAPORE, G410

Tal 4731788

Teiex: 34208 HPSGS0 RS
Cabie: HEWPACK, Singapors
ACEMP

Dyngrnar international Lid,
Linit 05- 11 Block 6

Kolam Ayer industrial Estate
BINGAPORE 1334

Tol: 7TAT-6188

Tabax: 26283 RS

oM

SOUTH AFRICA
Hewtatl-Packard So Africa (Pty.} Lid.
PO, Box 120

Howerd Piace, CAPE PROVIMCE
T450 Sowth Africa

Teol: 27 1211537954

Telox: 57-20008

AC.CMEMP

Hewiott-Packard So Africa {Pty.) Lid.
2nd Floor Juniper Housa

92 Overport Driva

DURBAMN 4067

Tei 27-31-20-4178

Teiax: 622954

c

Hewlett-Packard So Africs (Pty.) Ltd.
Shop § Linton Arcade

511 Capa Hoad

Linton Grange

PORT ELIZABETH 6001

Tel: 27141130 12014

Telex: 24-2916

c

Heuratt-Packard So Africa (Ply.} g
Fountain Center

Kaikoen Str.

Monuent Park Ext 2

PRETORIA 0105

Tek: {012) 45 5725

Tetex: 32163

CE

Hewiatt-Packard So Africa (Pty.) Lid.
Private Bag Wendywood

SAMDTOM 2144

Tal: 27 11-802-511%, 27-11-802-5125
Telex: 420877 SA

Cable: HEWPACK Johannesburp
ACCMEMP

SPAIR

Heetatt-Packard Eapadola, S.A,
Calis Entenzs, 321
E-BAACELONA 26

Tel: 3/322 26 51, 32173 54
Telax; 52603 hpbes

ACEM?P

Hausett-Packard Espadols. S.A.
Cadia San Vicents S/N

Edificio Albia 178

48001 BRBAD

Tol: 4/423 23 06

ACEM

Hewigtt-Peckard Espaiols, S.A,
Crig, NovE Km. 16, 400

L&s Rozas

E-SLADRID

Tel: (15637.00.11

Tolex: 23515 HPE

CH

ugwiatl-Packard Espahoia, 5.4,
Avda. §. Francisco Javier, S/N
Pianta 10, Edificio Savilla 2
E-SEYLLA 5, SPAM

Teol: 54/84 44 54

Telex: 72833

ACMP

Hewlet-Packard Espadola, 5.4
Isabei L.a Calolica, §

E-46004 VALENCUL

Toi 34-6-361 1354

Telax: 3435

[oh

Hewleti-Packard Espafiois, S.A.
Av. ds Zugazarte, 8

Las Arpnas-Guecho

E-48930 YEZCAYA

YIZCAYA

Tel: 34-423-83 06

Teldx: 33032

SWEDEN

Hewlati-Packard Sverige AB
Qstra Tuligatan 3

§-20011 HALKD

Box 6132

Tol: 46-40-702-70

Tohax: (854) 17886 (via Spanga
offica}

c.P

Hewietl-Packard Sverige AB
Elementvagen 16

$-7022 7 OREBRO

Teol: 49-C19-10-4820 o
Telax: (854) 17886 (via Sphnga office) |
g 3
Hewlatl-Puckard Sverige AB
Skathoitsgaten 9. Kista

P.O. Box 1§

§-16393 SPANGA

Tel: (08) 750-2000

Tox: (854) 17886

Teisfax: (08) 7527781
ACGMEMP
Hewiatt-Packard Svenge AB
Box 266

Topasgatan 1A

$-42123 VASTRA-FROLINDA
{Gothenburg)

Tei: 46-031-85-1000

Tabax: (H54] 17885 {wa Spénga
office)

ACCMEMP

SUDAN
Mediterranean Englnsaring
& Trading Co. L1d.

P.0. Box 125
KHARTOUK

Tol: 41184

Telax: 24052

cP

SWITZERLAND
Hewiati-Prciard (Schweiz) AG
Clarastresse 12

CH-4058 BASEL

Tel; 41-61-33-5920

ACEP

Hewlst-Prckard (Schweiz) AG
7. rue dy Bois-du-Lan

Cags postals 355- 1366
CH-1217 MEYRIM 1

Tek [0641) 22-83-11-11

Teiax: 27333 HPAG CH
ALCMEMRP



SWITZERLAND (Cont'd) TOGO

Hewlett-Packard {Schwsiz) AG
Alimend 2
CH-8967 WIDEN
Tel: £1-57-3%-2111
Telex; 53933 hpag ¢h
Cabie: HPAG CH
ACCMEM?
Hewlatt-Packard (Schwaiz) AG
Schwamsndingenstrasse 10

© CH-B050 ZURICH
Tet: 41-1-315-8181
Telax: 823 537 HPAG CH
cP

SYRIA

Ganeral Eiectronic inc.

Kuri Basha Ahnaf Ebn Kays Street
P.0. Box 5781

DAMASRCUS

Tel: 33-24.87

Tolex: 44-15-88

Cabie: ELECTROBOR DAMASCUS
E

Migdia Last Elactronics
#.0.Box 2308

Abu Remansh
DAMASCUS

Tei: 33 4592

Telex: 411771 Messy
M

TAIWAN
Hevdatt-Packard Teiwan |id.
THM Offics

2. Huan Nan Rosd

CHUNG Lt Taoyusn

Tel: {034) 329-566

<

Hewleti-Packard Taiwar Lid.
Kaochsiung Otfice

11/F, 456, Chung Hsigo 1st Road
KAOHSING

Tel: {071 2412318

C.E

Hewigtt-Packard Tawan Litd.
Bth Fioor, Hewlett-Packard Building
337 Fu Heing North Rosd
TAMEI

Tel {02} 712-0404

Telex: 24439 KEWPACK
Cable:HEWPACK Taipei
ACCMEMS?P

ing Lih Trading Co.

3rd Floor, No. 7, Sact, 2

Jan Ai Road

TAPE] 100

Tet: (02) 394-8181

Tetex. 22854 SANKWANG

A

THAILAND

Unimasa Co. L1g.

30 Patpong Ave., Surmeong
BAMNGKOX 5,

Tet: 235.5727, 234-0981/3
Teiex; 84439 Simonco TH
Cabte: UNIMESA Bangkok
ACEM

Bangkok Business Equipment Lid.
5/0-6 Dejo Hoad

BARGKOX

Tel: 234-B670. 234-8671
Telex: 8769%-BEGUIPT Th
Cable: BUSIQUIPT Bangiok
P

Societe Africaine De Prorotion
Immaubie Sageb

Rue d'Atakpame

P.0. Box 4150

LOME

Tei: 21-62-88

Teiex: 5357

4

TRINIDAD & TOBAGO
Caribbsan Telecoms Lid,

Corner MeAliister Streat &

Eastern Main Hoad, Laventille

P.O. Box 732

PORT.OF-8PAN

Tel: 624-4213

Telex: 22561 CARTEL WG

Cabie: CARTEL, PORT OF SPAIN
CM.EM.P

Computer and Controls Ltg,
P.C. Box 51

# Tayior Straet
PORT-OF-3PAM

Tol: {808) 522-7719/623-7585
Tetex: 38722798 COMCON WG
LOOGO AGENCY 1264

AP

Feral Assoc.

8 Fitzgerald Lane
PORT-OF-8P AN

Tel: 6236864, £2-38255
Telex: 22432 FERALCO
Cable: FERALLCD

M

TUNISIA

Tunisie Elecironigue S.ARL.
31 Avenua de ia Liberte
TUKIS

Tel; 280-144

LEP

Tunisie Electronique S ARL.
84, Av. Jugurtha, Mituslevilie
1002 TUNIS-BELYEDERE

Tab 280144

Teex: 13238

CEP

Corems 5.4,

11er. Av. de Carthage
TURLS

Tel: 253-821

Telax: 12315 CABAM TN
M

TURKEY

EM.A

Mudina Eldem Sokak No. 4176
Yenisohir

ANICARA

Tei; 318175

Telox: 42321 KTX TR

Cabie: EMATRADE ANKARA
M

Teknim Company Ltd.
iran Cadigesi No. 7
Karakliders

RHEARA

Tel: 275500

Teiax: 42155 TKNM TR
CE

Kurt & Kurt AS.
Miltatbess Caddesi No, 75
Kat 4 Kiziay

AHKARA

Tel: 318875/6/778
Tebex: 42490 MESH TR
A

SALES & SUPPORT OFFICES

Seniva Bitgisayar Sistemien AS.
Buyukders Caddesi 103/6
Gayratiepe

ISTAKBUL

Tet: 1873180

Telax: 26345 SANI TR

crP

Bas! nc.

Esenteps, Gazeteciler Sitesi
Keskin Kalem

Sokak B/3, Gayreliepe
ISTANBUL

Tek: 172 1328, 173 3344
Tatex: 42490

A

UNITED ARAB
EMIRATES

Emitac |14,

PO Box 1641

BHARJAH

Tel 531181

Tedex: 68136 EMITAC EM
Cable: EMITAC SHARJAH
ECMPA

Ermitac Ld.

PO, Box 2711

ABU DHABI

Tel: 8204 18-20

Cabie: EMITACH ABUCHABH
Eenitac 114,

P.0. Box 8391

DUBAL

Tal: 377581

Emitac Lid,

P.C. Box 473

RAS AL KHARIAN

Tei: 28133, 21276

UNITED KINGDOM
ENGLAND
Hewlett-Packare Lid,

Mitler House

The Ring. BRACKNELL

Berks RG12 1N

ol 4473447424838

Telex: 848733

E

Hewiet1-Packard Lid.

Elstrea Rouse, Elstree Way
SOREHAHWOOD, Herts WDE 15G
Tel: 01 207 5000

Tedex: 8952718

CE

Hewlott-Packard Lid.

Qakhieid House, Oakfield Grove
Clitton BRISTOL, Avon 858 2BN
Tel: 44-272-736 BOS

Tohex: 444302

CEP

Hawdatt-Packard Lid,

9 Bricewslt Place

L.OHDON ECAV BBS

Tel: 440 1.583-8565

Telax: 2883163

CP

Hewlett-Packard Lid,
Pontsiract Road

Hewlett-Packard Lid.

The Quadrangle

106118 Station Aoad
REDHILL, Surrey RM1 1PS
Toi: 44737 -686-55

Tolox: B47234

CEP

Hewlsti-Packard Lid.
Avon House

435 Steatiord Road
Shiriay, SOLIULL, West Midiands
B9 4Bl

Tal: 44-21-745-8800
Telex: 339105

CE?

Hewiett-Packard Lig.
Heathside Park Road
Chaadle Heath, Stockpost
SK3 ORB, Lnited Kingdom
Tol: 44-061-426-0828
Telex: 668068

ACEMP
Hewiatt-Packard Lic,
Harmon House

No. 1 George Street
VXBRIDGE, Middlesax X8 1YH
Tai: BY5 720 20

Telax: BI2134/5
COMEMP

Hewiati-Packard Lid.
King Streat Lane
Winnersh, WOKIHGHAR
Berkshire AG 11 5AR
Tel: 44/734/184TT4
Toisx; 8471789
ACEMP

NORTHERN IRELAND
Hawdett-Packard (ireland) Lid.
Carricklergus Industrial Centre
T5 Bettest Rosd, Carricklergus
CO. ANTRIM BT38 8PM

Tel: 09603 £7333

CE

Cardiac Services Company
95A Finaghy Road South
BELFABT, BT10 OBY

Tei: 0232-625566

Tetax: 747626

M

SCOTLAND
Howistl-Packard L1,

1/3 Springbarn Piace
Collage Mitton North
EAST KiLERIDE, 74 5NU
Ted: 041-332-6232

Telex: 779615

CE

Hawiatl-Pacxard Lid.
SOUTH QUEERSFERRY
West Lothian, EH30 976G
Tei: 0313311188
Telax: 72682 HPSUFYG
COMEMP

NORBANTOM, West Yorkshire WFE RN

Tet: 44/324/8%5 566
Telex: 557355
cP

Arranged alphabetically by country

UNITED STATES
Hewiett-Packarg {o.
Cugtorner inlormation Center
Tek: {B00; 752-0800
Hours: 6:00 AM 5 5:00 PM
Pacific Time
Alabama
Hewlett-Packard Co.
2100 Riverchasa Canter
Building 100 - Suite 118
BIRMIMGHAN, AL 35244
Tei: {205} 3880547
ACMP
Hewlatt-Packard Co.
420 Wynin Drive
HUNTSVILLE, AL 35805
Tei: (205} 830-2000
CLOMEM
Alaska
Hewlat-Packard Co.
4000 Qid Seward Highway
Suite 101
AHCHORAGE, AK 59503
Tei: (907} 5638855
CE
Arizona
Hewlett-Fackard Co,
808G Pointe Parkway West
PHOEND, AZ 85044
Yel: 602) 273-8000
ALCMEMP
Hewlott-Packard Co,
3400 East Britannia Dr.
Bidg. C, Suite 124
TUCSOH, AZ 85706
Tei: (602} 5737400
CEM
Cailfornia
Hewett-Packard Co.
99 South Hili Dr.
BRISBAME, CA 94005
Tel: (415} 330-2500
c
Hewiatl-Packard Co.
1807 North Gateway Bivd.
FRESHO, CA 93727
Tel: (209} 252-8652
CM
Hewletl-Packard Co.
1421 8. Manhattan Av.
FULLERTON, CA 82631
Tel {714) 9996700
COMEM
Hewiett-Packard Co,
TAGA Hollister Ave, #A
GOLETA, CA 93137
Tel: (B05} 685-6100
CE
Hewiatl-Packard Co.
2525 Grand Avenug
LONG BEACH, CA 90855
Tei: (213) 498-1111
c
Hewiett-Packard Co.
B85 West Manchester Ave.
LO% ANGELES, CA 30045
Tel: {213) 337-8000
Hewlott-Packard Co.
3155 Porter Drive
FALO ALTO, CA 94304
Ted: (415) 857-8000
CE




Mewiatt-Packard Co.
5725 W. Las Positas Bivd.
PLEASANTOM, CA 94566
Tet (415} 460-0282

c

Hewiet-Packard Co.
4244 So. Market Court, Suite A
SACRAMENTQ, CA 95834
Tel: {916} 929-T222

A CEM
Hewietl-Packare Co.
9606 Aero Drive
SAMIEGC, CA 92123
Tel: (618) 279-3200
C.OMEM
Hewtatt-Packard Go.
3003 Scott Beutevard
SANTA CLARA, CA 95054
Tel: (408) 988-T00Q
Talax: §10-338-0585
ACCME
Hewiatt-Packard Co.

2150 W. Hiticrast Dr.
THOUSAMD OAKS, CA 91320
(805} 373-7000

C.CM.E

Coiorado
Hewlett-Packard Co.
2545 Center Green Court South
Suite A

BOULDER, CO 80301

Tel: {303} 495-6655

ACE

wewtetl-Packard Co.

24 invernass Place, East
ENGLEWOOD, CO 80112
Tel: (303} 645-5000
AGCOMEM
Connecticut
Hewiatt-Packard Co.

500 Sylvan Av.
BRIDGEPORT, C7 06606
Tek: {203 37 16454

CE

Hewieti-Backard Co.

47 Bames industrial Road South
WALLINGFORD, CT 06482
Teal: (2031 265-T801
ACCMEM

Fiorida
Hewiett-Packard Co.
2801 N.W 62nd Strest
FORY LAUDERDALE, FL 33309
Tei: {305) 873-2600
CEMP*
Heweli-Fackard Co

5800 South Point Parkway
Suite 301
JACKSONVILLE FL 32218
Tel {304} 636-8955
CoM

Hewatt-Packard Co.

255 East Drive, Suite B
MELBOURME, FL 32991
Tei: (305) T29-0704

CM.E

Hewtelt-Packard Co.
£177 Lake Ellenor Drve
ORLARDO, F1, 32808

Tel: (308) 858-2800
ACCMEP

Hewatt-Packard Co.
4700 Bayou Bivd.
Building 5
PENSACOLA, FL 32503
Tei: (904} 476-8422
AC M
Hewiett-Packard Co.
5550 W. idiewitd, #150
TAMPA, FL 336814

Tal: (8131 884-3282
CEMP

Georgia
Hewiett-Packard Co.
2015 South Park Place
ATLANTA, GA 30338
Tai: (404} 955- 1500
Tetox: 8 10-766-4830
ACCMEMP®
Hewiett-Packard Co.
3607 Parkway Lane
Suite 300

RORCROES, GA 30082
Tal: 1404) 448- 1894
CEP

Hawaii
Hewietl-Packard Co.
Pacific Tower

10431 Bishop 5.
Suits 2400
HOMOLIALU, Hi 96813
Tel: (B8} 526-1555
ACEM

idaho
Hewtett-Packard Co.
11309 Chindaen Bivg.
BOISE, iD 83714

Tel: {208} 323-2700
c

Hinois
Hewiatt-Packard Co.
2205 £. Empire St
£.0. Box 1607
BLOCMINGTOR, (£, §1702-1807
Tei: {309) 6629411
ACEM ™
Henwiati-Packard Ce.
525 W. Monroe, #1308
CHICAGO, IL 60606
Tet: {3123 9300010

c

Hewlett-Packard Co,
1206 East Diehi Road
WAPENVILLE, Il 60566
el (312} 2578800

c

Hewlatt-Packard Co.
5201 Totiview Drive
ROLLING MEADOWS, I 60008
Tel: (312) 255-3800
Teiex: 910-687-1066
AC.CMEM

Indiana
Hewiali-Packard Co
11911 N, Merigian $t.
CARMEL, IN 48032
Tak {317) 8444100
ALCMEM

Hewietl-Packard Co.
111 E. Ludwig Road

Suite 108

FT WAYRE, IN 46825
Tei: {219) 482-4283
CE

lowa

Hawiglt-Packard Co.
4070 22nd Av. BW
CEDAR RAPIDS, (A 52404
Tel (319) 390-4250
CEM

Hewiatt-Packard Co.
4201 Corporate Dr.
WEST DES MOWES, 1A 50255
Tei: (515} 224-1435

AT LM

Kanssas
Mewlett-Packard Ca,
North Rock Business Park
3450 N. Rock Rd,

Suite 300

WICHITA, KS 67226

Tei: {316} 6848491

CE

Kentucky
Hewiett-Packard Co.

305 N. Hurstbourne Lane,
Suite 100

LOUISVILLE, KY 40223
Tel: (502) 426~3100
ALM

Louisiana
Hewlett-Packard Co.
160 James Drive East
$T. ROBE, LA 70087
B 0. Box 1449
KEMKER, LA 70063
Tol, {504} 467-4 100
ACEMP

Maryland
Hewiati-Packard Co.
3701 Koppery Sireal
BALTHMORE, MD 21227
Tei: {301) 644-5800
Telex: 710-B62.1943
ACCMEM
Hewtatt-Packard Ca.

2 Choxe Cherry Road
ROCKVILLE, MD 20850
Toi: {301) 948-8370
AGCMEM
Massachuseilts
Hewrtett-Fackard Co.
1778 Minuteman Road
ANDOVER, MA (1810
Tei: {§17)682-1500
ACCMEMP®
Hewietl-Packard Co.

249 Burlington Mall Rd
BURLINGTOH, MA 018034514
Tet {617} 270-7060

CE

Michigan
Hewletl-Packard Go.
4325 Cascade Road SE
GRARD AAPIDS, M1 49508
Tel: (616)957-1470

CM

Hewiatt-Packard Co.

36550 Orehard Hill Plgce Drive

HOVE Mi 48050
Tel: {313) 345-8200
ACEM

Hewiati-Packard Ca.
560 Kins Ry,

Suite 101

TROY, Mi 48084

Tel: (313} 362-5180
c

Minnesota
Hewlatt-Packard Co.

2025 W. Larpentaur Ave.

ST, PAUL, MN 55113

Tat {612) 544-1100
ALCMEM

Missouri

Hawistl-Packard Co.

001 £ 10181 Terraca Suite 120
KANSAS CITY, MO 641313368
Tek: {818) 9410411
ACCMEM

Hewialt-Packard Co.

13001 Hollenberg Crive
BRIDGETON, MO 63044

Tel: (314 J44.5100

ACEM

Mebraskse
Hewlatt-Packard
11528 Nichotas St.
OBIAHA, NE 88154
Tal: 1402) 433-0300
CEM

New Jersey
Hewistt-Packerd Co.
120 W. Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
ALCMEM
Hewtatt-Packard Co.

20 New Engiand Av. West
FBCATAWAY, N.J GBESA
Tal: (201) 562-5100
ACCME

New Mexico
Hewlatt-Packard Co.
7801 Joterson NE.
ALBUOUERGUE, NM 87109
Tel: [505) 823-6 100
C.EM

Hewlat-Packard Co.
4362-C Trinity Dr.

LO8 ALAMOS, NM 87544
Yel: (505) 662-6700

CE

Hew York
Hewilett-Packard Co.

5 Computer Drive South
ALBANY, NY 12205

Tel: {518) 458- 1550
ACEM

Hewistt-Packard Co.
9600 Main Stree!
CLARERCE, NY 14031
Tk {716} 759-8621
CEM

Hewlstt-Packard Co.

200 Cross Kays Otfice Park
FARPORT, NY 14450
Tel: {716) 223-9950
ACCMEM
Hewlett-Fackard Co.
764 ¢ Manry Clay Bivd.
LIVERPOOL, NY 13088
Tal: {315 451.1820
ACCMEM
ewiatt-Packard Go.

No. 1 Pennsyivania Plazs
581k Fioor

34th Street & Tth Avenue
HARHATTAM NY 10118
Tef (212} 9710800
CM

Hewiett-Packard Co.
18 Myers Corner Rd,
raliowbrook Park, Suite 20
WAPPINGERS FALLS, NY 12580
Tet: (314) 2983125
CM.E

Hewigt!-Packard Co.
7975 Waestchester Avé
PURCHASE, NY 10577
Tei: (914) 935-6300
COME
Hewiett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 682-T800
ALCCMEM

Morth Czrolina
Hewtell-Packard Co.
305 Gregson Dr.
CARY,NC 27511

Tei {919) 467-6600
COMEMP"
Hewlett-Packard Co.
S401 Arrow Peint Bivg
Suite 100

CHARLOYTE, NC 28217
Ted: (704) 527-8780

o

Hewiett-Packard Co.
5605 Roanne Way
GREENSBOAD, NC 27420
Tei: 1919) B52- 1800
ACCM.E WP

Ohio
Hewiett-Packard Co.
2717 §. Arington Road
AKROM, OH 44312
Tal: (216) 644-2270
CE
Hewiett-Packard Co.
4501 Erskirs Road
CIICIHNATL, O 45242
Tel: (513) 6918870
CM
Hewdett-Packard Co.
16885 Spragus Rosd
CLEVELAND, OH 44136
Tel: (216) 243-7300
ACCMEM
Hawiati-Packard Co.
9080 Springbare Pike
BLAMIRBURG, OH 45342
Tal: (513) £433-2223
ACCME" M
Hewiett-Packard Co,
One Maritime Piaza, 5th Fioor
720 Water Street
TOLEDD, O 43604
Tei: (418) 242.2200
C
Hewieti-Packard C.
6§75 Brooksedge Bivd,
WESTERVILLE, OM 43081
Yol (B4} B8 1-3344
COME"
Oklghoma
Hawieti-Packard Co.
2525 N.W. 56t Bt
Suite £-100
OXLAHOMA CITY, OK 72112
Tek. {405) 946-9499
CE' M
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