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For More Insight Into Frequency and Time Interval Analysis

The HP 5371A Frequency and
Time Interval Analyzer takes a
revolutionary approach to fre-
quency and time interval analysis.
Adding the dimension of time to
measurements, this innovative
analyzer captures frequency or
time intervals at extremely high
speeds. Also featured on the HP
5371A is a wide choice of arming
and triggering capability, com-
bined with built-in analysis.

Modulation analysis, jitter analy-
sis, and frequency profiling benefit
from the HP 5371A’s new meas-
urement approach. These applica-
tions require fast measurements;
fast enough to see changing
frequency or time intervals, not
just an average. The HP 5371A
uses a time sampling technique
that captures and displays data
quickly. As a result, you get more
insight into the dynamics of
frequency and time interval data.

Continuous
Measurement Adds
the Time Dimension

The HP 5371A’s time sampling
technique is called “continuous
measurement” because the count
hardware is not reset between
measurements. Eliminating this
reset time dramatically increases
measurement throughput. By
sampling fast enough, the time
variation of frequency or time
interval data can be reconstructed.
This effectively adds the time di-
mension to measurement analysis.

The analyzer measures carrier
signals up to 500 MHz for sam-
pling intervals as short as 100 ns.
Each individual sample has 150 ps
rms resolution. The sample and its
precise time of occurrence are
stored in the HP 5371A’s internal
memory.

The HP 5371A introduces conlinuous measurement technology offering fast, precise frequency and
time interogl measurements.

Extensive Arming
and Triggering for
Measurement Control

Measurement control is simplified
with the HP 5371A’s extensive
arming and triggering capabilities.
Control measurements by time,
events, an external edge, ora
combination of the three. Both A
and B input channels as well as the
External Arm input may be used
for arming and triggering. Special
custom hardware is eliminated
with the powerful arming and trig-
gering capability of the HP 5371A.
Analysis is fast and easy because
data is gathered only during
periods of interest.

Graphic Display for
Viewing and Analyzing
Data

Statistics, histograms, time vari-
ation of data, event timing, and
limit testing turn data into useful
information. Information like FM
deviation, frequency stability, and
pulse jitter. Because this capability
is built-in, you don’t have to send
data to a computer or write analy-
sis software. The HP 5371A pro-
vides analysis capability with the
press of a button.



High Speed Continuous Measurements Reveal

Hidden Information

The HP 3371A’s continuous meas-
urement technology dramatically
increases throughput by eliminat-
ing dead time between frequency
or time interval measurements.
Dead time occurs with traditional
measurement techniques when
the instrument stops, computes a
result, and prepares for the next
measurement. The HP 5371A does
not stop between measurements.

As a result, you get previously
unavailable data, as well as the
precise time of each measurement.

Time sampling is possible with the
HP 5371A’s continuous measure-
ment technique. Just as a digiti-
zing scope adds the time dimen-
sion to voltmeter measurements,
the HP 5371 A adds the time
dimension to counter measure-

FRAEQUENCY MODULATED CARRIER
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RECOVERED MODULATION

By “sampling” u frequency or phase modulated carvier often enough, the HP 5371A can reconstruct
modulation characteristics, in this case sinusoidal frequency modulation.
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Every time interval is measured by the HP 5371A. This diagram shows how the HP 53714 meas-

ures pulse width jitler.

ments. You can now view fre-
quency or time interval variation
with time on the HP 5371A, just as
you can view voltage variation
with time on an oscilloscope.

To see how useful continuous
frequency measurements can

be, consider measuring a fre-
quency-modulated (FM) carrier.
If frequency is measured (or
sampled) often enough, the plot
of these frequency samples versus
time is the modulation (in this
case, a sine wave). The HP 5371A
effectively becomes a frequency
demodulator, measuring carriers
up to 500 MHz at a rate as fast as
10 million measurements per
second.

Consider another example: meas-
ure the timing of data edges in a
serial data stream. The time of
every data edge up to 10 MHz (5
MHz for dual trigger measure-
ments) will be recorded. If the
data rate exceeds this rate, the HP
5371A tells you how many edges
have not been timed. You know
exactly which events have been
measured.



Continuous Measurement Technology

Hewlett-Packard has patented a
design that lets count totals be
read on-the-fly at rates to 10 MHz
for input signals to 500 MHz,
without interrupting the counting
process. The HP 5371A’s count
registers are never reset from one
measurement to the next. Three
32-bit count chains operate simul-
taneously for arming or measure-
ments.

In addition to reading data on-the-
fly, the HP 5371A interpolates the
+ 1 count uncertainty to 200 ps.
Results are sent to memory, and
the HP 5371A re-arms for the next
measurement in less than 100 ns.

These count chains, interpolators,
and synchronization circuits are
implemented in custom Hewlett-
Packard integrated circuits. This
ensures that the HP 5371A delivers
outstanding performance, preci-
sion and reliability.

Custom integrated circuits for count hardware and control are key to HP 5371A performance.

This integrated circuit controls complex arming configurations for input signals to 500 MHz using
custom 5 GHz f EFL technology.



Push-Button Analysis Capability
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The Time Variation plot shows frequency variations as & VCO is stepped.

By adding the time dimension, you can quickly see data trends, modulation,

or transients,
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A Histogram of compact disc pulse width measurements with “Eight-to-
Fourteen Modulation” coding can be used o statistically analyze each
distribution separately.
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An Event Timing plot lets you analyze time interval data graphically.

Measurement Time Variation

Time Variation or “Measurements versus Time”
makes the HP 5371A Frequency and Time Interval
Analyzer an excellent tool for measuring the dynamic
characteristics of frequency and time interval. While
an oscilloscope displays voltage versus time, the Time
Variation plot displays changing frequency or time
interval values as a function of time.

Measuring frequency modulation or drift is easy with
the Time Variation plot. You can see when frequency
or time intervals change, as well as how much.
Transient measurements like VCO settling time, fre-
quency-sweep linearity, or motor acceleration and de-
celeration can also be made easily.

Histograms

The histogram, a statistical distribution of measure-
ment data, gives you detailed, quantitative informa-
tion. For example, you can quickly identify skewed
or bi-modal distributions. This kind of display adds
visual meaning to numbers like mean and standard
deviation. Using markers, you can select subsets

of the data and look at individual distributions like
those found in compact disc signals. There’s no
need for special time and frequency discriminator
hardware.

Event Timing

The Event Timing display is practical for serial timing
applications like serial data buses. Each “tic” mark is
a timed event, or sample. You can put cursors at any
pair of samples and see the time between them.
Measure the time between the 1st and 5th sample, or
the 3rd and 8th pulse in a data stream, or any pair of
samples you choose without degrading measurement
precision.



Numeric Displ ay The statistics are complete: mean, minimum, maxi-
mum, standard deviation, variance, rms. Allan

The Numeric Display is a list of the measurements Variance and Root Allan Variance (6,(1)) are com-
acquired. Examine any measurement in detail, view a puted for frequency stability applications. Math
statistical summary, or quickly determine samples teatures include scale, offset, and normalize to put
outside of your specified limits. A bold display mode the results in your units; such as degrees Celsius,

uses large characters so you can see them from a rpm, or the carrier frequency when you are actually
distance. measuring the IF. Set-reference features enable you to

zero-out measurement offsets.
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RESULT/STATISTICS DISPLAY LIMIT STATUS DISPLAY

frequency A 81 Jan 1987 B80;24:43 Frequency A B1 Jan 1987 01:48:89

view Meas + NN 180 Measurements 1008 Neasurements

Meas# Heasurement Ch A High Limrit = 460,08B0000E+B6

8ae1 420.671 853 9 MHz Ch A Low Limit = 449.PDPRBABE+DG

8082 428.671 885 8 MHZ Range Measurements % Total O% 5074 188%

6083 420,671 118 8 MHz High: 246 [ 24.6 %] mmm

0884 42B.671 158 4 MH2Z Pass: 376 [ 37.6 %] mummm

9eBs 428.671 175 @ MHz Low: s [ 37.9 %) mammm

efee 420.671 185 B MHz

08?7 420.671 156 5 MHZ

96688 428,671 125 9 MHz

Mean 428,671 9688 60 MHz

S$td Dev 324.76 Hz

Max 4208.671 556 & MH2

Hin 428.679 78 B MHz
The Numeric display shows a list of acquired measurements as well as A Limit Test display shows the number of measurements outside of a
statistics. specified range.

Customized Analysis

The HP 5371A can send data toa
computer at rates up to 20,000
measurements per second. Take
advantage of the continuous meas-
urement data format and apply
your specialized signal processing
such as sorting, filtering or special
averaging. When using an instru-
ment controller, the memory
extends to 4095 measurements.

Data output rates up to 20,000 measurementsisecond and full HP-IB programmability make the
HP 5371A an excellent component for ATE systems.



Arming and Triggering Flexibility Means Measurement Control

The HP 5371A offers a complete
choice of arming and triggering
features. Over sixty different
configurations are available. These
can be used to eliminate external
circuitry and all of the design and
support problems that go with
special triggering circuits and
interface boxes.

Easy-to-read menus guide you
through measurement selection
and arming configurations so you
have complete control over how
and when measurements are ac-
quired. Measurements can be
controlled by external edges, speci-
fied time delays, specified event
delays, or combinations of these.
In addition to a separate external
arm channel, both Input A and
Input B measurement channels are
available as arming and triggering
inputs.

Arming can be used to delay
groups or “blocks” of measure-
ments by time, events, or an
external edge. Measurements
within these blocks can also be
controlled by time, events, or an
external edge. Data is acquired by
the HP 5371A in blocks of up to
1000 (4095 measurements when
used with an instrument control-
ler). Up to two million blocks can
be acquired for a total of two
billion measurements for histo-
gram and statistical analysis.

Position Measurements By Time. ..

Here’s an example where the measurement block is delayed, or
“held off” by a specified time. The specified number of fre-
quency measurements are then executed continuously; that is,
with back-to-back measurement gates. The time delay is trig-
gered precisely with an external edge on any of the three chan-
nels: External Arm, Input A, or Input B. At the expiration of the
specified time delay, the measurement block is armed, and the
HP 5371A will sample frequency using the specified gate time,
or “sampling interval.” The measurement is completed after the
specified number of frequency samples have been taken and
stored in memory.

...Or Events

Event arming is also possible. Just
as measurements can be controlled
with time delays, they can also be
controlled with event delays.
Suppose you want to measure the
time between the 6th and 12th
edges in a stream of data edges.
The HP 5371A can do it without
additional external hardware.

The beginning of the measurement
is defined by an event delay from
an edge, in this case, the first pulse
of the data stream. Likewise, the
end of the measurement is defined
by another event delay from the
same first pulse of the data stream.
The HP 5371A begins measuring
time when the 6th edge occurs,
and stops when the 12th edge
occurs.

190



External

Arm I I / /
Channel |
A
Specified Holdot Tlme—J — '1—.L— 12 ———I——— '34>|-—! -+ Hooo
Block of §
Frequency Samples 5
The HP 5371A’s “Time Holdoff” arming mode can be used to delay groups or “blocks”™ of measurements by a specified time.
Channel
A

le—— Start: delay 5 events —ol \
Measured Time

A

i Stop: delay 11 events |

The HP 5371A’s flexible arming lets you make complex measurements without special custom circuitry. This example shows how
the time between the 68k and 12th event in a serial data stream can be measured using the “Event{Event” arming mode.
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The HP 5371A Can Change the Way You Look at
Measurements in Your Application

Now that you know what the HP 5371A can do, see how it fits into your application. You'll find the exceptional
capability of the HP 5371A demonstrated in the following examples.

Quantitative Jitter
Analysis to 500 Mbits/s

Jitter can limit the performance of
your system design. Examples
include higher bit error rates
because of excessive timing jitter
in any form of data communica-
tion or poor photocopy quality
due to unstable stepper motors.
Fuzzy oscilloscope traces indicate
the presence of jitter, but don’t
give statistical information that
can quantify jitter effects.

The HP 5371A solves the problem
with statistical jitter analysis. A
histogram of frequency or time
interval measurements will
quickly show whether effects are
gaussian (random noise effects), or
systematic such as coherent noise.
Standard deviation or variance
results provide an objective indica-
tion of the jitter, including bit error
rate, for example. Histogram
analysis is valuable in production
testing where you want fast, reli-
able, and repeatable results, or
those R&D applications where you
need detailed information.

r
S i

tz
te ] | -
e
tn e
HISTOGRAM OF Mean, Stendard Devistion,
MEASUREMENTS Minkmum, Maximum
OSCILLOSCOPE

DASPLAY

Use the HP 5371A Histogram display to quantify clock-to-data fitter in serial communication
systems.
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Direct VCO Characterization

The HP 5371A can characterize both the transient and
steady state response of a VCO. Continuous fre-
quency or phase measurements made at the output of
a VCO when the input voltage is stepped provide a
direct profile of the step response of the VCO in a
single pass. The HP 5371A’s time variation plot and
cursors let you measure settling time and post tuning
drift.

Wide-Band, High Data-Rate
Frequency Demodulation

The HP 5371A can handle frequency modulation rates
over 1 MHz per second, and peak deviations as wide
as 500 MHz. Continuous measurement offers a
powerful, flexible way to examine frequency or phase
modulation in a single-shot manner.

An FSK (Frequency Shift Keying) modulated signal
provides a good illustration. Continuous frequency
measurements using a relatively short gate time
directly profile the switching carrier. Histogram
analysis quickly shows the distribution and mean
value of each carrier frequency. A Time Variation
plot displays the actual modulating signal. Sorting
routines can be used to analyze each frequency “step”
individually. The single-shot manner in which the
HP 5371A operates gives you the capability to analyze
transients such as frequency overshoots—not possible
with conventional techniques.

Frequency Stability with
Allan Variance

Many applications specify frequency stability in the
time domain, or by “Allan Variance”. Allan Variance
and Root Allan Variance (6,(1)) are calculated and
displayed directly by the HP 5371A along with
traditional statistical parameters. Frequency to 500
MHz is measured with zero dead time, assuring no
lost information in the Allan Variance calculation.
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TIRE VAR
¥ fAxis =

+ Freguency A

8.99%0808 MHz to 18,2188898 MHz

Delta :x= 113,971 usec,y= 192.06088 kHz
1
10 .
. !
1 1
A 1 1
T 1 |
1 1
1 !
1 1
1 !
| |
! i
I 1
-] [
K axis = 32,2511 usec to  176.229% usec

Analyze the settling time characteristics of a stepped VCO in a single shot

with the HP 5371A Time Variation plot.

TIME VAR
Y Axis =
Oelta ;x=

: Fregquency A
32.631508 MHz  to
99.9943 usec,ys=

32,786541 RHZ
14.387425 kHZ

I

1 I
| I
I I
I |

I |

I |

| I
| I
| I
| I
I i
1 |
0 »
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¥ Axis =

1.238428 msec t0  1.963431 msec

Read characteristics such as peak-to-peak deviation, FSK rate and the recov-
eved data itself directly from the display of a carrier with FSK modulation,

RN I
STATISTICS DISPLAY
Frequéncy @ B1 Jan 1987 93:21:52
1808 Measurements
Hean 19.881 P51 3 MHz
$1d Dev 114.9 Hz
Maximum 16.981 968 MHZ
Hinimum 40.881 432 HHz
RMS 16.88% 966 1 MHZ
Rt Al Var 46.9 Hz
Allan Mar 2.201 B kHz"2
vartance 13.219 ¢ kHz"™2

Allan Variance calculations are displayed along with other standard sta-
tistical parameters. Sample sizes up to 1000 measurements can be selected.



Measure Every Data Edge for Improved Disc Drive Characterization

Floppy disc, hard disc, optical disc, or magnetic tape.
Whatever type of computer storage peripheral you're
testing, the HP 5371A is a valuable diagnostic tool.

It lets you examine any single edge, or group of data
edges in fine detail to determine the exact cause of
problems and ultimately improve the error rate
performance of the drive.

Measure clock-to-data and data-to-data timing jitter
and analyze the results directly with statistical and
graphical analysis. The HP 5371A gives you precise,
quantitative information about peak shift and asym-
metry characteristics. Peak shift can be determined
using the built-in histogram capabilities. Asymmetry
effects of the bipolar read signal can be quantified

by separating positive and negative pulse data with
continuous time-interval capability. Statistical infor-

mation can then be calculated separately for each The HP 5371A is an excellent fool to characlerize hard disc drives and other
distribution. Hypes of compuler storage peripherals. Improve ervor-rate performance with

the HP 5371A’s extensive diagnostic capabilities.
The arming and triggering capability of the HP 5371A
is a real advantage for disc drive analysis. You can

delay measurements from the index pulse by time or HISTOBREN @ Time Interusl m
. Y Hxls Max Counts TET o mamy
events. Then measure only in the data field, not the Delta cxe .6 nseC.i= 14 memt

header or error correction code portions of the sector. I
Accumulate measurements sector-by-sector with ] o]
continuous measurement capability so you know AN

exactly where problems occur.

- '
E
W OHKLS = 122.2 nggd 10 121,8 nsec

This HP 5371A histogram clearly shows asymmetry effects. The distribu-

tions are separated by 8.6 nsec,
1 J/
Sector ID Information, Data Address
Gap SYNC Fields Gap Mark Data Fieid CRC

ree L i U

Specified N f -
L— Specified Time or Event Delay ———~——utt— p:mm:'n;nb;r ¢

A time or event holdoff can be used to delay measurements from the index pulse into the data portion of the sector.
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Single Shot Analysis of Agile Communication Signals

Measuring and characterizing fast
hopping radio signals used in
spread-spectrum communications
can be difficult. The pseudo-
random nature of carriers means
repetitive measurement techniques
cannot be used to measure hop-
ping radio performance. The

HP 5371A’s single-shot capabili-
ties are excellent for complete
characterization of hopping radio
transmitters.

Use the HP 5371 A to measure
parameters such as the settling
time of frequency hops, random
channel usage, and the modulation
on top of agile carriers. You can
now test hopping transmitters on
their own merit, replacing back-to-
back, or “golden unit” techniques
where transmitter and receivers
must be tested in pairs.

Hopping carrier techniques
require the switched carrier to
settle to the correct frequency
within a specified time. The HP
5371A time variation plot shows
the hopping characteristics and
settling time directly.

A histogram of frequencies is a
clear measure of the random usage
of the frequency spectrum. A
“flat” histogram characteristic in-
sures that hopping algorithms
maintain the security of the radio
system.

In additton to measuring the char-
acteristics of the hopping carrier,
the HP 5371A simultaneously ex-
amines details of frequency modu-
lation, such as FSK, on the carrier.
Conventional modulation analysis
techniques have difficulty with the
agile carrier. The HFP 5371A can
easily measure these parameters in
a single-shot fashion.

Courtesy of Rockwell international

Hopping radio transmitters can be characterized independently with the
HP 5371 A withou!t the need for “golden” receivers or “back-to-back
testing” technigues.

TIME VAR : Freguency A
¥ Axis = 45.98301% MHz to  BE.480199 MMz
Delta :x= 599,9752 usec,ys 9.204B177 MHz
" e
1 "
1
I
I
1"
b 1l
|
[
|
T ]
!
1l

1
%0
W Axis = @ sec 1o 25.00848 mzec

Settling time and overshoet can be examined as well as the modulation on
the hopping carvier with the time variation display.

HISTOGRAM : Freguency A
Y AxLs Max Count= 288 msmt
x.Mrkrixes  29,763@13 NHZ ,y= 12 memt

] Q
¥ ORxis = 23,977987 MHz to 81,878254 MH:

Non-random frequency usage shows up as a gap in this HP 5371A
Histogram of hopping transmitter frequencies.
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Simple and Accurate Radar Signal Characterization
Built-in statistical computations and graphical data

analysis simplify pulse characterization. Pulse width T A sz to 51.550008 MK
. + il = . . z
histograms provide a direct measure of a radar’s Delts :x=  12.2738 usec,y= 12.5678088 MHz

ability to separate closely spaced targets. Similar .
analysis of pulse repetition frequency (PRF) measure-
ments indicate the maximum unambiguous range of
the radar. Analysis of the RF pulse rise time quanti-
fies the accuracy of target range measurements. The
HP 5371A makes all of these measurements with 150
ps rms resolution: precision to insure accurate and

1

1

I

1

1

[}

I

[}

I

reliable results. :
[}

1
1
|
1
1
1
1
)
1
1
1
]

0 [
# Adis » 8 sec 1o 12,4826 usec

Chirp linearity characterization with the HP 5371A eliminates cumber-
some delay line discriminators, dramatically reducing the measurement
cost while enhancing precision.

HISTOERAM : Time lnterval A+ B
¥ fixis Max Counts= 188 msat
Stat Nin= £36.9 nsec,Max= 654,08 nsec

] TH

Pulse width jitter, pulse-repetition frequency, and RF pulse rise time can .
be measured directly with the HP 5371A to simplify radar system .

;
I
I
I
I
i
'
)
I
characterization. 1 :
I

OF — — — — — = = = = = —

The HP 5371A is an excellent transducer to measure \ ]
and characterize chirp linearity; key to FMR (FM K Pxis = 634.9 nsec to 654.9 nsec

R . e 5td Deu= 2.9 nsec,Nean= 645.1 nsec
Ranging) performance. The signal is first downcon-
verted from IF to baseband to maximize resolution,
and is then measured cycle-by-cycle with the HP This HP 5371A histogram of pulse width jitter provides a convenient
5371A. Expensive and cumbersome delay line dis- measure of the radar’s capability fo separate closely spaced targets.

criminators are eliminated, simplifying the measure-
ment and dramatically reducing its cost.

These measurements are all perfermed without an
external controller or software. Hardcopy plots of
any display can be output directly to a graphics
printer such as the HP Think]Jet. In addition, graphic
displays can be sent to a graphics printer or HP-GL
plotter.

16



Accessories
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A Choice of Pods Are Key for
Precision Measurements

HP 54001A Active Mini-probe Pod
(optional):

High bandwidth, 10 k€2/2pf input loading. This
probe is ideal for use with high bandwidth and low
capacitance applications.

HP 54002A 50 Q BNC Pod (standard):
Two of these pods are included standard with each
HP 5371A.

HP 54003A 300 MHz 1 MQ Pod (optional):
This pod includes a 10:1 detachable mini-tip probe
and has 1 MQ resistive and 8 pf capacitive loading.

Printers and Plotters

Create hardcopy plots for your notebook or presenta-
tion easily with the HP 5371A’s direct print and plot
features. The HP 5371A is compatible with graphics
HP-IB printers and HP-GL plotters such as the HP
2225A Think]Jet Printer and the HP ColorPro 7440A
Opt. 002 Plotter (shown here).

Pod Multiplexer

The HP 54300A Pod Multiplexer provides up to 16
inputs multiplexed into two 50 Q outputs. These two
outputs can be fed to the HP 5371A inputs to expand
the flexibility of your measurement system. Any of
the three input pods can be used with the

HP 54300A.

Measurement switch routines can be stored in the
internal switch sequence memory. The HP 54300A
can be operated from front panel controls or over
HP-IB.

Time Interval Calibrator

The HP J06-59992A Time Interval Calibrator can be
used with the HP 5371A to provide up to 150 ps
accuracy, traceable to the NBS. The calibrator is used
to measure systematic uncertainties which are subse-
quently removed from measurement data. The
calibrator provides a standard HP-IB interface to
automate your calibration routines.



Specification Summary

Refer to the HP 53714 Product Note and Specification Guide for detailed information.

INPUT CHARACTERISTICS
INPUTS A AND B
Input Pods Specifications refer to pods installed in an
5371A system.
HF HP HP HP
S54002A | 54001A | S54003A | 54003A
with without
10:1 10:1
probe probe
Coupling de de de de
gxaput N/A 2 pf 8pf 10 pf
citance
(NBMINAL) P P
Input
Resistance 50Q 10k 1IMQ TMQ
(NOMINAL) .
Bandwidth dcto dc to dcto de to
(-3 dB) 500 MHz | 500 MHz | 300 MHz | 300 MHz
Maximum
Input x1: 2V 20V TtV 2V
Voltage x 2.5: 5V N/A N/A N/A

The fol]owir;g speifications refer to an HP 5371A with HP 54002A
pods installed.

MEASUREMENT MODES

Function Range
Frequency A*, B* 125 mHz to 500 MHz
Freguency A&kB, A+B,
A-B,B-A,A/B,B/A 250 mHz to 500 MHz
Period A*, B* 2 ns to 8.0 seconds
Period A&B, A+B,
A-B,B-A, A/B, B/A 2 ns to 4.0 seconds
Totalize A, B, A&B, A+B, 0 to 271 events,
A-B,B-A,A/B,B/A each channel
Time Interval A, B, A—>B,
B—=A 10 ns to 8.0 seconds
Continuous Time Interval
At B* 100 ns to 8.0 seconds
+ Time Interval A—>B, B>A, —4.0 seconds to +4.0 seconds

B including 0 seconds

Rise and Fall Time A ¥ 1 ns to 100 ps (auto-trigger)
Positive and Negative
Pulse Width A ¥ 1 ns to 1 ms (auto-trigger)

Duty Cycle At 0% to 100% for pulse widths
=1 ns and periods <1 ms
(auto-trigger)

Phase A rel B, Brel A > 360 degrees

Peak Amplitudes A, B 1 kHz to 200 MHz,
ZOOmVpk_pk toZprk

* Maximum sample rate for these measurements is 10 MHz (100 ns).
For all others, maximum sample rate is 5 MHz (200 ns}.

+ Requires 8 ns setup time between each measurement.

FREQUENCY MEASUREMENT
PRECISION
FOR SINGLE MEASUREMENT:
Least Significant Digit Displayed:
200 ps

———— xF e
Sarnple Interval X Trequency

Resolution:

150 ps rms + (1.4 x Trigger Error)
Sample Interval

0]

* x Frequency

Accuracy:
+ Resolution t (Timebase Aging x Frequency)@)

FOR CONTINUQUS FREQUENCY MEASUREMENTS
(MEAN ESTIMATION):

rms Resolution:

V135 x (150 ps rms + 1.4 x Trigger Emmon

(No. of Blocks)* x (No. of Meas. per Blocky? x Sample Interval

Range: dc coupled to 500 MHz.
Sensitivity: 15 mV rms sine wave.
45 mV pk-pk for pulse input.
Minimum
Pulse Width: For all measurement modes except holdoff
arming: 1 ns.
Holdotf arming modes: 1.5 ns.
Attenuator: x 1 or x 2.5 selectable for HP 54002A pod, termi-
nation to ground.
x1 Dll}ll'g for HP 54002A pod, termination to -2V,
and HP° 54001A and HP 54003A.
EXTERNAL ARM INPUT
Inputs A and B may also be used for arming.
Range: dc coupled to 100 MHz.
Minimum
Pulse Width: 5 ns.
Impedance: 1 M Q NOMINAL, shunted by < 50 pf.
(1} See graph 1.
(@) Seegraph
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x Frequency

Accuracy:
+ Resolution t (Timebase Aging x Frequency) ®



TIME INTERVAL MEASUREMENT
PRECISION

Least Significant Digit Displayed:

Accuracy:

+ Resolution * (Timebase Uncertainty x Time Interval} @
1 Trigger Level Timing Error &

200 ps t Ins Systematic Uncertainty
VN Systematic uncertainties can be measured and removed from meas-
urements using the HP J06-59992A Time Interval Calibrator.
Resolution:
® ® @ See graph 3.
+ 150 ps rms * Start Trigger Error = £ Stop Trigger Error @ See graph .
\JF @ See graph 5.
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Noise or the input signal will add uncertainty to Frequency or Period
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Timebase crystal aging affects Frequency and Period measurement accu-
racy. You can further reduce aging uncertainty by using an atomic standard.
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Graph 5, . .
Trigger level timing error varies with input signal slew rate, Uncertainity

is associated with both start and stop edges.



INPUT TRIGGERING

CHARACTERISTICS
Auto Trigger
Manual Single or
Triggering Repetitive
Voltage
Range:
x1: | =2Vdcto +2 Vdc -2 Vdeto +2 Vde
x2.5: | -5Vdcto +5 Vdc -5 Vdcto +5 Vdc
Frequency
Range: dc to 500 MHz
(HP 54001A, HP 54002A) 1 kHz to 200 MHz
de to 300 MHz (HFP 54003A)
Resolution;
x1; | 2mV NOMINAL 1% s
(2 m¥ minimum)
x 2.5: | 5 mV NOMINAL 1% s
(5 mV minimum)
Accuracy: 20 mV + 1% of setting + 20% of pk-pk
amplitude
(2(0 mV,,.Wk
minimum)
Single Auto The HP 5371 A determines voltage trigger levels
Trigger Mode: automatically at the beginning of the Istblock of
measurements. These trigger levels are main-
tained for all subsequent blocks in the measure-
ment.
R:Feﬂtive Auto  The HP 5371A determines voltage tri levels
Trigger: at the begining of each measurement block.

ARMING, GATING, AND TRIGGERING

EVENT Holdoff 0Oto4 x 1(P events.

and/or Gate:

TIME Holdoff 2 ns to 8.0 seconds, 2 ns resolution (setta-
and/or Gate:

bLgl]:t)y) Actual gate time is displayed with 200 ps

EDGE Holdoff HP 5371A becomes armed after a delay from
and/or Sampling: edge as follows:

Ext Arm arms A <15 ns
Barms A, AarmsB < 8ns
Aarms A, BarmsB < 5ns

INTERVAL 600 ns to 8.0 seconds, 200 ns resolution (setta-

Sampling: bility). Actual sample interval is displayed with
200 ps LSD.

CYCLE Cydles of input signal or 500 MHz timebase in

Sampling; discrete steps: 24, 25, 212, 2%, 22%¢, 274, 2%,

MATH, STATISTICS, AND LIMIT TEST

Math: Normalize Scale
Offset Set Reference

Statistics: Mean Standard Deviation
Minimum rms (Root Mean Square)
Maximum Allan Variance
Variance Root Allan Variance

Limit Test: Upper and lower limits for channel A and B may

be entered separately. Measurements occuring
outside of these limit values will be noted on
numeric and graphic displays, as well as HP-IB.
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MEMORY

1-1000 measurements for single-result functions.

1-500 measurements for dual-result functions.

1-4095 measurements for HP-IB binary mode oul]:ﬁt

1-2047 measurements for dual-result functions in HP-IB binary
made output.

HP-IB CHARACTERISTICS

All functions programumable and accessible via HP-IB. Three data
output formats are available:
’ ASCII
Floating Point
Binarzo
Measurement output rates to 20,000 measurements per second
(TYPICAL) are possible using the binary output mode.

SH1, AH1, T5, TEO, L4, LEO, DT1, DC1, RL1, SR1, PP, C0, E2

REAR PANEL
Frequency
Standard Output: 10 MHz, Short term stability not specified.
Frequency
Standard Input: 1,2, 5, or 10 MHz input.
Gate Outputs: Falling TTL edge indicates measurement
sample.
Delay Outputs:  Falling TTL edge indicates when arming stage is
complete.
GENERAL
Power
requirements: 100, 120, 220, or 240 VAC (+10%, -10%) 50-60
Hz; 500 VA maximum.
Weight: Net, 23.2 kg (51 Lb); Shipping, 24.5 kg (54 Ib.).
QOperating
Temperature: 0—40° C.
Timebase: 10 MHz ovenized oscillator.
Aging rate: <5 x 10/day, after 24 hour
WArm-up.
<1 x 107 /year for continuous
operation.
Short term
stability: <1 x 107 for 1 second average.
Warm-up
time: <5 x 107 of final value, 10 min-
utes after turn-on at 25° C.
DIMENSIONS R
HP 5371A

TOP VIEW

e —s74 2269 ——

o 574 (22.6") — | Te—a25 (16.75”) —|
¥ - =l
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SIDE VIEW

FRONT VIEW



Ordering Information

HP 5371 A Frequency and Time Interval Analyzer
(includes 2 HP 54002A 50 Q pods).

Options:
060 Rear Panel Inputs for channels A, B (50 Q BNC) and External Arm (1 M£ BNC).
Deletes front panel inputs; rear panel BNC only.

W30 2 Additional years of “return to HP” service.
908 Rack mount kit for mounting without front handles.
913 Rack mount kit for mounting with front handles.

Accessories:
HP 54001 A 10 k2 Active Probe/Pod (10:1).
HP 54002A 50 Q) Pod.
HP 54003A 1 MQ Pod (with 10:1 scope probe).
HP 54300A Pod Multiplexer.
HP J06-59992A Time Interval Calibrator.
HP P/N 1494-0059 Rack Slide-mount Kit.

Application Literature:
Characterization of Frequency-Agile Signal Sources

Jitter and Wander Analysis in Digital Communications
Time Domain Characterization of Magnetic Disc Drives
Product Note/Specification Guide

HP Rents and Leases Instruments:
Hewlett-Packard uses its low cost of funds to offer finance plans at excellent rates.

From 12-month rentals to longer-term leases and gradual purchase plans, HP Financing
can help you tailor a plan that meets your needs.

Ask your HP sales representative for details.

Literature No.
#5952-7924

#5952-7925
#5952-7928
#5952-7959

HP 5371A rear panel with Option 060, Rear Panel Inputs.
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