(ﬁﬁ HEWLETT

PACKARD

23

Condensed Reference and
Specification Guide

HP 5372A
Frequency and Time
Interval Analyzer




Purpose of this
Reference Guide

This guide is designed to give you a detailed understanding of the
HP 5372A Frequency and Time Interval Analyzer. As a complete
reference source, it contains:

» general product information
* operating characteristics
* comprehensive specifications.

The information in this reference guide is essential for product
understanding and will help you determine the applicability of the
HP 5372A to your particular measurement problem. After you have
purchased an HP 53724, this guide will prove to be a valuable
resource.

For even more detailed information, consult the HP 5372A Getting
Started Guide (P/N 5952-8009), HP 5372A Operating Manual (P/N
05372-90001) and the HP 5372A Programming Manual (P/N 05372-
90003). Or, contact your local HP sales representative.

Important Notes

Measurement Modes

Warranted Specifications
vs. Operating Characteristics

Uncenrtainty Definitions

The HP 5372A operates in two measurement modes - Normal and Fast.
Specifications and operating characteristics may differ depending

on the measurement mode selected. If there are differences,
parameters pertaining to the Fast measurement mode will be
contained in brackets [ ].

Both warranted specifications and operating characteristics are
discussed in context throughout this guide. A comprehensive listing
of warranted specifications can be found in Appendix €. To
distinguish warranted specifications from operating characteristics,
specifications are highlighted throughout in a bold typeface.
following is an example:

s 150ps rms + (1.4 x Trigger Error}

x Frequency
Sample Interval

Many terms such as Least Significant Digit, Resolution, Accuracy,
Trigger Error and Trigger Level Timing Error are used throughout this
guide. Definitions of these terms can be found in Appendix A.




Organization of this
Reference Guide

Measurement Functions

Measurement Control

Analyzer Memory

Input

Data Analysis

HP-IB (IEEE 488)

Rear Panel Connectors

Time Base

General

Appendices

This reference guide is divided into nine sections and Appendices.
Following is a brief description of each section.

The eighteen measurement functions of the HP 5372A are fully
described. Their associated characteristics and specifications are
noted and the setup for each is explained.

The HP 5372A’s extensive arming capability provides precise
control of measurement acquisition. The twenty five arming modes
are each discussed in two groups. Their description and individual
characteristics are given. Additionally, Pre-trigger and Inhibit are
explained.

The HP 5372A provides a large measurement memory capable of
storing up to 8191 measurements depending on measurement
funiction. The relationship between measurement function and
measurement storage capacity is explained.

The input signal conditioning provided by the HP 5372A is
discussed.

HP 5372A Data Analysis features provide new insights into signals
previously difficult to measure. Each capability is specifically
discussed.

HP-IB is standard and the HP 5372A is capable of transferring
data in one of three output formats - ASCII, Floating Point, and
Binary. Performance information on each is provided.

Rear panel connectors of the HP 5372A are individually described.

The HP 5372A provides an ovenized crystal oscillator as standard
equipment for optimal performance.

This section contains an overall description of the HP 5372A. Its
physical attributes and required environmental conditions are
discussed. The Display Characteristics and Ease-of-use Features
are fully explained.

A - Measurement Uncertainty Definitions
Every measurement contains uncertainties, The
uncertainties associated with the HP 5372A are defined in
this Appendix.

B - Example Measurement and Uncertainty Calculations
Three measurement examples are presented along with their
associated uncertainty calculations.

C - Warranted Specifications
A comprehensive list of specifications is provided.
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Measurement
Functions

The HP 5372A has two measurement modes - Normal and Fast.

HP 5372A Freguency and Time Interval Analyzer

Frequency A: 18.88 MHz Fast

SYSTEM
R — HP-18 Cenfiguration

Addressing Mode Talk Liiten

Device Adcress  TENA

Result Format  [IRENIN
Response Timeout
Options
Ehannel C Installed Cept 6381
Input Pods: A has HP G4BB2R,B has HP 54BB2A
Fastport Copt 8281 Instailed and

Normal

Meas Mode

B} o i} Display
Sustem £lock: EIETEEEE EECHRES Blank
5372 Firmware Reuision: 2934 [Bd4 Sep 19831

The HP 5372A is easily configured for optimum performance.

Fast measurement mode allows for higher measurement rates by
limiting the range of the measurements. Further, significant
increases in transfer rates over HP-IB can be achieved using the
Binary output format for data. Normal measurement mode allows
for measurement functions to measure lower minimum frequencies
and longer time intervals. In this section, the specifications and op-
erating characteristics for both modes will be indicated. If there are
differences in the two modes, parameters pertaining to the Fast
measurement mode will be contained in brackets [ ].

The minimum continuous sample interval is 100 ns [75 ns] for
single-channel measurements, and 200 ns [135 ns] for dual-channel
measurements. This corresponds to a sample rate of 10 MHz [13.3
MHz] for single-channel measurements and 5 MHz [7.4 MHz] for
dual-channel measurement. Measurements may be made over
intervals as short as 2 ns; however, they will not be contiguous.
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Frequency

The HP 5372A offers single-channel and dual-channel measurement,
features for frequency. The following single-result and dual-result
arithmetic combinations of frequency measurements are available

for display and analysis:

Frequency A (single-result).
Frequency B (single-result).
Frequency C*(single-result).
Frequency A&B (dual-result).
Frequency A&C*(dual-result).
Frequency B&C*(dual-result).
Frequency A+B (single-result).

Frequency A+C*(single-result).
Frequency B+C*(single-result).

Frequency A-B (single-result).

Frequency B-A (single-resuit).

Frequency B-C*(single-result).
Frequency C-A*(single-result).
Frequency C-B*(single-result),
Frequency A/B (single-result).

Frequency A/C*(single-result),
Frequency B/A (single-result).

Frequency B/C*{single-result).
Frequency C/A*(single-result).
Frequency C/B*(single-result),

Frequency A-C*(single-result).

* This measurement is only available with Option 630 or Option 090.

Accuracy and resolution equations apply to all input channels.

Frequency measurements are acquired simultaneously for all two-
channel measurements. Measurement throughput is dictated by the
lower frequency input signal.

RANGE
Single Channel Measurements:

Channels A and B: 125 mHz [8 kHz] to 500 MHz.
Channel C: 100 MHz to 2 GHz

Dual Channel Measurements;

Channels A and B: 250 mHz [16 kHz] to 500 MHz.
Channel C: 100 MHz to 2 GHz.

FOR A SINGLE MEASUREMENT
Least Significant Digit Displayed:
200ps

to—
Sample Interval

x Frequency

Resclution™:

. 150ps rms + (1.4 x Trigger Error)

x Frequency
Sample Interval

Accuracy:
+ Resolution + {Time Base Aging x Frequency)

t  Refer to Graph 1
i Referto Graph 2



MEAN ESTIMATION FOR AVERAGED MEASUREMENTS
rms Resolution:

Continuous Measurements (Number of Measurements per
Block 23):

V/13.5 x (150ps rms + 1.4 x Trigger Error)
{Number of Blocks)"? x (Number of Measurements per Black)*? x Sample Interval
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All other Measurements:
N = number of measurements averaged.

4 150 psms+ {1.4 x Trigger Error)
Sample Interval x V' N

x Frequency

Accuracyt:
+ Resolution z (Time Base Aging x Freguency)
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Graph 1. Noise on the input signal will add uncertainty to Frequency or Period
measurements. Longer sample intervals and averaging will reduce the effects of

random noise,
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accuracy. You can further reduce aging uncertainty by using an atomic standard,
such as the HP 5061B.

+  Refer to Graph 2



Period

The HP 5372A offers single-channel and dual-channel period meas-
urement features. The following single-result and dual-result arith-

metie combinations of period measurements are available for

display and analysis:
Period A (single-result).
Period B (single-result).
Period C*(single-result),
Period A&B (dual-result).
Period A&C*(dual-result).
Period B&C*(dual-result).
Period A+B (single-result).

Period A+C*(single-result).
Period B+C*(single-result).

Period A-B (single-result).

Period B-A (single-result).
Period B-C*(single-result).
Period C-A*{single-result).
Period C-B*(single-result).
Period A/B (single-result).
Period A/C*{single-result).
Period B/A (single-result).
Period B/C*(single-result).
Period C/A*(single-result).
Period C/B*(single-result),

Period A-C*(single-result).

* This measurement is only available with Option 030 or 090.

Accuracy and resolution equations apply to all input channels.

Period measurements are acquired simultaneously for all two-
channel measurements. Throughput is dictated by the lower fre-
quency (larger period) input signal.

RANGE
Single Channel Measurements:

Channels A and B: 2 as to 8.0 s [131 ps].
Channel C: 0.5 ns to 10 ns.

Dual Channel Measurements:

Channels A and B: 2 ns to 4.0 s [65 pis].
Channel C: 0.5 ns to 10 ns.

FOR A SINGLE MEASUREMENT
Least Significant Digit Displayed:
200ps

E S
Sample Interval

x Period

Resolution:

*

150ps rms + {1.4 x Trigger Error) .
x Period

Sample Interval

Accuracy:

£ Resolution + (Time Base Aging x Period)



MEAN ESTIMATION FOR AVERAGED MEASUREMENTS
rms Resolution:

Continuous Measurements (Number of Measurements per
Block >3):

13.5x (15Bps rms + (1.4 x Trigger Error})
{Number of Blocks)"2x (Number of Measurements per Block)¥2x Sampie Interval

X Period

All other Measurements:
N = number of measurements averaged,

4 150 ps rms +{1.4 x Trigger Error)

x Frequency
Sample Interval x V' N |

Accuracy:
+ Resofution + (Time Base Aging x Period}

Freguency or The following equations apply for frequency or period ratio measure-
Period Ratio ments:

Range:
Channel A and B: 250 mHz {16 kHz] to 500 MHz (2 ns to 4.0 s [65 us]).
Channel C: 100 MHz to 2 GHz (0.5 as ta 10 ns).

Least Significant Digit Displayed:
200ps

Sample Interval

A X Ratio

Resolution:

150ps rms + {1.4 x Trigger Error}

% x Ratio

Sampie Interval
Accuracy (for Frequency A/B):

Timebase Aging x Frequency A

+ Resolution + -
Timebase Aging x Frequency B

Totalize The HP 5372A offers single-channel and dual-channel measurement
features for totalize. The following single-result and dual-result
arithmetic combinations of totalize measurements are available for
display and analysis:

Totalize A (single-result). Totalize A-B (single-result).
Totalize B (single-result). Totalize B-A (single-result).
Totalize A&B (dual-result). Totalize A/B (single-result).
Totalize A+B (single-result). Totalize B/A (single-result).

Accuracy and resolution equations apply to input channels A and B,
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Time Interval

Totalize measurements are acquired simultaneously for all dual-
channel measurements. Note that all totalize measurements are
made in the Normal measurement mode regardless of the measure-
ment mode setting.

Range:
O to 4 x 10° events per measurement sample, for
each channel.

Least Significant Digit Displayed:
1 count of input per measurement sample, for each channel.

Resolution:
11 count of input per measurement sample, for each channel.

For A/B:
N Totalize Resuit A+ 1

Totalize ResultB 71

For B/A;
. Totalize Resvit B +1
Totalize Result A1

Accuracy:
+ Resolution

The HP 5372A is capable of measuring consecutive time intervalg
up to a 10 MHz [13.3 MHz] rate for period type interval measure-
ments (Continuocus Time Interval A or B), and 5 MHz [7.4 MHz] for
dual-channel measurements such as Time Interval A-B,

If data rates exceed these values, the number of events which do
not have timing information are noted on the Numeri¢ screen in the
Expanded Data results display.

KP 5372R Frequency and Time Interval Analyzer
RESULT DISPLAY Foraats
Time Interval A B1 Jan 1989 89:55:17 Ggpt
6 Measurements [PTETHE
View Meas » meas ¥
Meas# Measurement/Missed Events
88  Meas 72.2 ns Expand
Event 2 Il off
8882  Meas 72.4 ng —_——
Event 2
8883  Meas 2.2 ns
Event 2
8864 Meas 72.49 ng 1
Event 2 Prior Page
BBRS  Meas 72.8 ng —
Event e Next Page
8886  Meas 2.2 ns i

The HP 5372A Numeric display shows the number of
intermediate events between time samples, if any occur.



The following single-result time interval measurement configura-
tions are available:

Time Interval, + Time Interval, Continuous Time Interval A.
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Time Interval, + Time Interval, Continuous Time Interval B.
Time Interval and + Time Interval A~ B.
Time Interval and + Time Interval B—+A.

Range
Time Interval: 10 ns to 8.0 s [131 ps].

Continuous Time Interval: 100 ns [75 ns] to 8.0 s [131 ps].

+ Time Interval: - 40 s [- 65 ps] to + 4.0 s [+ 65 ps), including
0 secends.

Least Significant Digit Display:
N = number of measurements averaged.

200 ps
VN

Resolution:
150 ps rms = Start Trigger Error? + Stop Trigger Error?

* N

Accuracy:

+ Resolution x (Time Base Aging x Time Interval'™ ) + Trigger Level Timing Error* + 1 ns Systematic Error*

' Refer to Graph #3.

tt Refer to Graph #4.

+  Refer to Graph #5.

*  Systematic error ean be reduced to less than 10 ps with the HP J06-59992A
Time Interval Calibrator.
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Time Deviation

The HP 5372A is capable of measuring the timing relationships of a
signal supplied to input channel A or B with respect to a computed
carrier. The input channel to be analyzed is specified on the
Function menu while the source of the carrier is specified on the
Math menu.

HP 5372A Frequency and Time Interual Analyzer

Phase
Tine Dev A: 3968 ps Result

MCC 368
MATH Phase

Channel Stats Math Limits Carrier Freq Rgepsylt

A IERETEOTE | curulative
8 | ory |

¢ [T Phase Resuit Set Ch A
Cuma) atjoe Reference

Cffset Normajize Scale —_——
A [_DisapTed 1 sabled ][ _Disabled ] Clear Cn A
[} fiisables ][ Disatied ] Reference
c sableg ] [ Disabled ] nnm

Reference Low Limit High Limit

A 8E+88 [ Oisabled [ Disabled ]
B BE+EA Disabled | Gisabled ]
c ge~g@ [ _ Disabled ][ Disabled ]

The carrier can be determined automatically from the measurement
data or entered manually. If the carrier determination is specified
to be automatic, the average frequency for the block is used for the
carrier frequency. It should be noted that the carrier is determined
separately for each block for a multi-block acquisition.

Time deviations in excess of one period of the carrier can be ana-
lyzed. The measurement technique allows for phase shifts of many
periods between the carrier and the signal being characterized;
therefore, time shifts greater than one period will be measured and
displayed,

Time Deviation measurements are made continuously (back-to-
back), up to a rate of 10 MHz [13.3 MHz]|. Time Deviationisa
single-channel, single-result measurement.

Input Signal Range:
2nsto 8.0 s [131 ps].

Least Significant Digit Displayed:
£ 200 ps

Resclution:

+150 ps rms + (1.4 x Trigger Error}

Accuracy:

+Resolution+ (Time Base Aging x Time Interval} + 1 ns Systematic Error

FUNCTIONS
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Automatic Carrier Determination
rms Resolution (for Number of Measurements per Block 23):

V13.5 x (150ps rms + 1.4 x Trigger Error)
{Number of Blocks)"? x (Number of Measurements per Block)¥2 x Sample Interval

x Frequency

Accuracy:
+ Resolution + (Time Base Aging x Frequency).

Rise Time A and Common input channels and Repetitive Auto Trigger are automati-

Fall Time A cally enabled for these measurements. Trigger points default to the
20% and 80% points of the peak-to-peak amplitude for Rise Time
{or 80% and 20% for Fall Time). Other trigger values may be se-
lected from the Input menu.

Rise Time and Fall Time measurements are dual-channel, single-
result measurements.

Range:
1 ns to 100 ps transitions (auto trigger).

Repetition Rate:
205Hz.

Time between pulses:
>8ns.

Minimum Pulse Height (X1 Attenuation, Minimum Hysteresis):
200 mVpk_pk (auto trigger).

Least Significant Digit Displayed:
N = number of measurements averaged.

200 ps
W

Resolution:
N 150 ps rms + Start Trigger Error + Stop Trigger Error

VN

t

Accuracy:
+ Resolution £ {Time Base Aging x Rise Time) + Trigger Level Timing Error + 1 ns Systematic Error

10



Positive and Negative
Pulse Width A

Common input channels and Repetitive Auto Trigger are automati-
cally enabled for these measurements. Trigger points default to the
50% point of the peak-to-peak amplitude. Other trigger values may
be selected from the Input menu.

Positive and Negative Pulse Width measurements are dual-channel,
single-result measurements.

Range:
1 ns to 1 ms pulse width (auto trigger).

Repetition Rate:
=2 0.5 Hz.

Time between pulses:
=8 ns.

Minimum pulse height (X1 Attenuation, Minimum Hysteresis):

200 mVPk,Pk (auto trigger).

Least Significant Digit Displayed:
N = number of measurements averaged.

. 200 ps
W

Resolution:
. 150 ps rms  Start Trigger Error + Stop Trigger Errar

N

Accuracy:

+ Resolution + (Time Base Aging x Pulse Width) * Trigger Level Timing Error £ 1 ns Systematic Error*

Duty Cycle A

*Systematic error can be significantly reduced with the HP J06-53992A Time Interval Calibrator.

Commeon input channels and Repetitive Auto Trigger are automati-
cally enabled for these measurements. Trigger points default to the
50% point of the peak-to-peak amplitude. Trigger levels can then be
varied on the Input menu if desired.

Duty Cycle A consists of simultaneous positive pulse width and
period measurements on input channel A. Duty Cycle A measure-
ments are made continuously, or consecutively to a maximum rate
of 5 MHz [7.4 MHz].

11
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Duty Cycle A is a dual-channel, single-result measurement.

Range:
0% to 100% (provided pulse width is > 1 ns, and signal period is:
<1 ms (auto trigger)
<2 5 [32.5 ps] (manual trigger)

Repetition rate:
205 Hz

Time between pulses:
=z 8ns.

Minimum pulse height (X1 Attenuation, Minimum Hysteresis):

200 m\lpbpk (auto trigger).

Least Significant Digit Displayed:
. 200ps

Period

x 100%

Resolution:

1 1
+ Duty Cycle x (150 ps rms + (1.4 x Trigger Error)) X \/(tz'tﬂ , * it-1) 2

where t,, t,, and t, are time samples,
and e, and e, are event samples.

1,6 e o tSJEZ

==t

(tz‘td

Duty Cycle = X {e,-e,} x100%

37t

Duty Cycle
Accuracy:

Trigger Level Timing Errer+ 1ns

* Resolution + ( ) x 100%

Period

12



Phase

Phase A-relative-to-B, Phase B-relative-to-A

Repetitive Auto Trigger is automatically enabled for this measure-
ment. Trigger points are defaulted to the 50% point of the peak-to-
peak amplitude for both input channels A and B. Trigger levels can
then be varied on the Input menu if desired.

Phase deviations in excess of + 360° can be analyzed. If cumulative
results are selected, results are not adjusted modulo 380°; therefore,
phase shifts greater than 360° will be displayed. If modulo 360°
results are specified, the deviations will be displayed in the range of
+180° to -180°. The choice of cumulative or modulo 360° results is
made on ths Math menu.

HP 53774 Freguency and Time Interval Analyzer

Phase
Phase R rel B: 162.8 deg Result

MO0 368
HATH Phase

Channel Stats Math Limits Carrier Freq  pecuyit
A Autamst Lo Cumul ative
] T——
C Phase Result Set Ch A
ey | Reference
0ffset Morsalize Scale s

R Disabled Tisabled { _{isableq Ciear Ch A
E Disabled Cisabled {_ _Disabled Reference
¢ [ Tisabled [ Fisabled ][ Bisabled | ———

Reference Low Limit High Limit
A pE+g8 [_Oisabled ][ __Disabled | ——
B BE+e6 [_fisabled ][ Disabled 1
C gE+e6 [ Disabled [ Disabled |

Phase measurements are made continuously up to a rate of 5 MHz
[7.4 MHz]. Phase measurements are dual-channel, single-result
measurements.

Input Signal Range:

250 mHz [16 kHz] to 500 MHz
Least Significant Digit Displayed:
200 ps
Period

t x 360°

Resclution: A relative to B (B relative to A)

. 1 1
+Phase x (150 ps rms + (1.4 x Trigger Error}} x \/ +
( ) (t4‘t3)2 (tg't1)2

where t, t,, t, and t, are time samples

and e, e,, e, and e, are event samples.
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Phase Deviation

'[192 t484

Xley-ey) +i(e5-0,) - (8, - o)} } x360°

"4 - 13)
Phase = [ ey,

Phase B relative to A

Accuracy: A relative to B (B relative to A)
Trigger Level Timing Error £ 1 ns
x 360°

+ Resolution +
Period

The HP 5372A is capable of measuring the phase relationship of a
signal supplied to input channel A or B with respect to a computed
carrier. The input channel to be analyzed is specified on the
Function menu while the source of the carrier is specified on the
Math menu.

The carrier can be determined automatically from the measurement
data or entered manually as desired. Ifthe carrier determination is
specified to be automatic, the average frequency for the block is
used for the carrier frequency. It should be noted that the carrier is
determined separately for each block for a multi-block acquisition.

Phase deviations in excess of + 360° can be analyzed if cumulative
results are requested. If modulo 360° results are specified, the de-
viations will be displayed in the range of +180° to -180°. The choice
of cumnulative or modulo 360° results is made on the Math menu.

HP 53728 Frequency and Time Interval Analyzer

MENUIEYT
Tvar; Phase Dev R 13 Sep 198% 89:49:37 |Mrkr Zoowm
O Mkr %: 2,4114 us 4 R evts [Digp Scal

y: 78 ndei Carr: 315,88 kH2 Hist

25.88 Evt Time

deg
GRID
on IR
CONNECT
DATA
off
SHOM GRAPK

IEEen
-725.88 MainsMen

deg topy

=]
2.4114 us 2.4914114 us 6raph to
meas ¢ 1 Memory

Phase Deviation measurement on BPSK signal with
Modulo 360° selecied.
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[ ]
HP S372A Frequency and Time Interval Analyzer Em
=
e =
HENUREETE o2
TYar: Phase Qev A 12 Sep 1989 09:49:37 Mrkr Zoom %u
o Mkr x: 2.4114 us 4 A euts iDisp Scal ) =
y: 78 mdeg Carr: 315.88 kHz “pioy EE
| wrneern =
2.2ce8@ [ Evt Time
kdeg —
GRID
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CONNECT
DATA
Em off
SHOM GEAPH
IEE e n
~258. 60 Maindken
deg __“_*E:upg
2.4114 us 2.4914114 ng Sraph to
meas # 1 Memory

Phase Deviation Measurement on BPSK signal with
Cumulative selected.

Phase Deviation measurements are made continuously (back-te-
back), up to a rate of 10 MHz [13.3 MHz]. Phase Deviationisa
single-channel, single-result measurement.

Input Signal Range:
125 mHz [§ kHz] to 500 MHz.

Least Significant Digit Displayed:
200 ps
Reference Period

x 360°

Resolution:

. ( 150 ps rms + (1.4 x Trigger Error}

x 360°
Reference Period )

Aceuracy:

+ Resolution *

( (Time Base Aging x Time Interval)  Trigger Level Timing Error £ 1 ns Systematic Error ) x 360°
Reference Period

Automatic Carrier Determination
rms Resolution (for Number of Measurements per Block 23):

V13.5 x {150ps rms + 1.4 x Trigger Error)
(Number of Blocks}'"? x (Number of Measurements per Black}*? x Sample Interval

x Frequency

Accuracy:
+ Resolution * (Time Base Aging x Fregquency)
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Peak Amplitudes A, B

Hardware Histogram

Frequency range:

1 kHz to 200 MHz.

Amplitude range (X1 Attenuation):
20mvV, _to2V

pk-pk pk-pk

Resolution:
X1: 2 mV

X25:5mV

Accuracy:
1 20% of peak-te-peak amplitude, 1 kHz to 200 MHz.

Note: The peak amplitude measurement mode is operational for
frequencies between 200 MHz and 500 MHz, but accuracy is not
warranted. When the frequency range is exceeded, a message is
displayed.

In addition to the powerful graphical analysis which offers a soft-
ware histogram, the HP 5372A offers measurement features that
allow for hardware histogramming of time interval measurements
at the maximum measurement rate of the analyzer (i.e. up to 13.3
MHz). These features sort time interval measurements on-the-fly
and do not maintain the order of the individual measurements. The
following measurement configurations are available:

Histogram Time Interval A, B, A~>B, or B2A
Histogram * Time Interval A, B, A~ B, or B+A
Histogram Continuous Time Interval A or B

In these configurations, measurements can only be analyzed
graphically using a histogram. Other graphical analysis modes are
not available. Unlike the histogram offered in the graphical analy-
sis, hardware Histogram measurements require the Histogram
limits to be defined prior to measurements being taken.

HP 53728 Frequency and Time Interval #nalyzer

Increase
font. Hist TI A: 16,777 215 ®B Bin Height
at bin 581  Limit
FUNCTION Fast Ars

[TEAONTIEN reasurement Channel Betuween
EEEITITN blocks of ®B3S  Bincks
Pre-trigger IEIRE Total Meas = 19@,B88,889 2 ———
center  NNECHER  Span dit o

Start I Ein Width

HuTomat i Arming Mode

Block Holdoff:
Arm a block of measurements autowmatically

$anp§e Rra: \
iArm sampling on meas channel automatically

Hardware Histogram Set-up Menu
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For multi-block measurements, the hardware Histogram will
accumulate each block of measurements. Between blocks, the bin
counts can be accumulated in software and the histogram cleared to
allow for very large total bin counts. Or, the measurements can be
accumulated in hardware across blocks to minimize the time be-
tween blocks. This selection is made on the Funetion Menu by se-
lecting “Increase Bin Height Limit” or “Fast Arm Between Blocks”.

For “Fast Arm Between Blocks”, there is a delay of < 2us from the
last measurement in the block. Following this delay, the next block
may be armed as soon as its Holdoff arming condition is satisfied.

Measurement parameters for Time Interval, £ Time Interval and
Continuous Time Interval apply to Histogram Time Interval,
Histogram + Time Interval and Histogram Continuous Time Inter-
val, respectively.

Number of bins:
2000,

Maximum hardware bin size:
9241 (16,777,215).

Maximum number of measurements*:

2 x 10°% 1 x 10%2, or 2 x 10", depending on measurement
configuration.

Maximum number of blocks*;
1 to 99,999,999.

Maximum number of measurements per block™:

1, 32,750, 65,500, or 2 x 10° depending on measurement
configuration,

Bin widths:

200 ps to 1.6777216 ms [51.2 ns), in binary steps (i.e. 200 ps,
400 ps, 800 ps...) or 2 ns to 1.048576 ms [64 ns], in binary steps
(i.e. 2ns, 4 ns, 8ns. . .).

Span:
Span = 2000 x Bin Width, or 400 ns to 3.3554432 s {128 pus].

Maximum Histogram limits:

Histogram * Time Interval:
-4.0s[-65us]to + 4.0 s [+65 usl.

Histogram Continuous Time Interval or Time Interval:
Oto+ 8.0s[+ 131 usl.

Note that the hardware 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.

*  For further details refer to HP 5372A Operating Manual (HP P/N 05372-90001).
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Measurement
Control

The HP 5372A features extensive arming and triggering
capabilities. They fall into two main categories - Holdoff and
Sample. One or both can be specified for a given measurement. I
only one is specified, the unspecified parameter will default to
Automatic (arm as soon as possible or sample as fast as possible).

For continuous measurements, Holdoff allows you to control the
start of each block of measurements and Sampling allows you to
control how often the measurements are taken within each block.
For non-continuous measurements, Holdoff allows you to control
the start of each measurement (Start Arm) and Sample allows you
to control the stop of each measurement (Stop Arm). Consequently,
we will discuss the HP 5372A arming modes in fwo groups -
continuous measurement and non-continuous measurement. The
available Holdoff and Sample arming options are measurement
dependent and summarized in Table 1 (on the inside rear cover).

Although the specified Holdoff and Sample arming is not affected,
there are two specific cases when the analyzer stores measurement
data on a selected basis: 1) when block Pre-trigger is enabled, or
2) when Inhibit is enabled. Pre-trigger and Inhibit will be
discussed separately as exceptions at the end of this section.

As discussed in the Measurement Modes section, the HP 5372A
offers two measurement modes - Normal and Fast. The selection
of measurement mode does not affect the availability of arming
options; however, some parameters related to a specific arming
selection may be affected. In this section, the changes are indicated.
If there are differences in the two modes, parameters pertaining
to the Fast mode will be contained in brackets [ ].
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Continuous
Measurement
Arming Modes

Holdoff Arming

The start of a block can be armed automatically on a signal edge on
the measurement channel, or armed one of three different ways
relative to a reference edge. Channel A, Channel B or External Arm
may be selected as the source of the reference edge. Although the
External Arm channel (100 MHz bandwidth) is generally used,
Channel A and Channel B offer higher performance (500 MHz
bandwidth & shorter setup times). If a reference edge is used to arm
the block, the time from the reference edge to the first measurement
in the block is recorded for some measurement functions, They are
Frequency or Period on a single channel, Continuous Time Interval,
Phase Deviation, and Time Deviation.

Automatic (no Holdoff specified)

Using Automatic arming, the HP 5372A arms the block as soon as it
is ready to take a measurement. This arming mode configures the
HP 5372A to arm as fast as possible for a given measurement
function.

Edge

Using Edge Holdoff, the start of the block can be armed from a
reference edge on Channel A, Channel B, or External Arm. The
slope and source of this edge is specified on the Function menu,
while the trigger voltage is specified on the Input menu.

Setup Time:

External Arm arms Channel A or B: <15 ns
Channel B arms Channel A: <8 ns
Channel A arms Channel B: <8ns
Channel A arms Channel A; <5 ns
Channel B arms Channel B: <5 ns

Time (after an edge)

Time Holdoff is similar to Edge Holdoff, but the block can be armed
to start a specified time after the reference edge on Channel A,
Channel B, or External Arm. The slope and source of the reference
edge is specified on the Function menu, while the trigger voltage is
specified on the Input menu.

Range:
2 ns to 8.0 s [131 usi.

Resolution:
2 ns.

Setup time:
< 25 ns after the specified time has elapsed.
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Event (after an edge)

Event Holdoff is similar to Edge Holdoff, but the block can be
armed to start after a specified number of events on Channel A or
Channel B after a reference edge on Channel A, Channel B, or
External Arm. The source and slope of the events and reference
edge are specified on the Function menu, while the trigger voltages
are specified on the Input menu.

CONTROL

Range:
0 to 4 x 10° [65,000). If 0 is specified, the block Holdoff defaults
to Edge Holdoff.
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Resolution:
+ 1 count of input signal.

Setup time:
< 25 ns after completion of event countdown.

Sample Arming The rate at which measurements are taken within a block can be
controlled in numerous ways. In all cases, the Sample arming only
controls the measurement after the Holdoff arming condition is
satisfied.

Automatic

Using Automatic for Sample arming, the HP 5372A takes a
measurement as soon as it is ready. This arming mode configures
the HP 5372A to take measurements as fast as possible for a given
measurement function.

Range:
Continuous measurements - single-channel Frequency or Period
(except when using Externally Gated arming), Phase Deviation,
Time Deviation, Histogram Continuous Time Interval and
Continuous Time Interval:

100 ns [75 ns] to 8.0 s [131 ps].

Non-continuous measurements and those continuous
measurements not mentioned above:

200 ns [135 ns] to 8.0 s [131 ps].

Interval

Using Interval sampling, the start of each measurement (and often
the stop of the previous measurement) within the block is armed to
begin at a specified interval. This allows you to control the rate at
which measurements are taken within a block, based on intervals of
time. The sample interval is specified on the Function Menu.

Range:

+ Time Interval and Histogram + Time Interval:
100 ns to 4.0 s [65 psl.

Otherwise:
100 ns to 8.0 5 (131 psl.
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Resolution:
100 ns.

Note that this refers to the “settability” of the sample interval.
Since the HP 5372A uses a reciprocal counting technique which
synchronizes measurements to the input signal, the actual rate
will vary depending on this synchronization. Actual
measurement intervals can be displayed with 200 ps LSD.

Setup Delay:

The first interval will begin < 200 ns after the block becomes
armed.

Cycle

Using Cycle sampling, the start of each measurement (and the stop
of the previous measurement) within the block is armed to begin
after a specified number of events on Channel A, Channel B or the
internal 500 MHz timebase. This allows you to control the rate at
which measurements are taken within a block, based on number of
input events,

Cycle sampling on an input channel essentially offers a continuous
Event sampling mode (similar to those described in the non-
continuous arming modes). Cycle sampling using the HP 5372A’s
internal 500 MHz timebase offers a high precision continuous time
sampling mode (similar to those described in the non-continuous
arming modes). The number of events is specified on the Function
menu.

Range:
24, 28, 212, 216’ 220’ 22 ny 928 {24’ 28 ap 212]

The 2* value is not recommended for input frequencies
above 160 MHz [213 MHz] since the prescaled result would
exceed the maximum measurement rate of the HP 5372A.

Maximum Time Between Measurements:
8.0s[131 pusl.

Note that using large cycle factors, in combination with low
frequencies, may violate this requirement.

Resolution:
2ns, or 1 edge of input.

Edge and Repet{itive) Edge

Using Edge sampling or Repet(itive) Edge sampling, the start of
each measurement (and often the stop of the previous
measurement) within the block is armed to begin by an edge on
Channel A, Channel B or External Arm. This allows you to control
the rate at which measurements are taken within a block based on
an external signal transition, The source and slope of the edge are
specified on the Function menu, while the trigger voltages are
specified on the Input menu.
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Maximum Time Between Measurements:
+ Time Interval or Histogram + Time Interval: 4.0 s {65 us]

All other measurements: 8.0 s [131 ps].
Setup Time:

External Arm arms Channel A or B: <15 ns
Channel B arms Channel A: <8 ns
Channel A arms Channel B: <8 ns
Channel A arms Channel A: <5 ns
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Channel B arms Channel B: <5 ns

Parity

Using Parity sampling, the start of each measurement is armed
only after a signal edge has been detected on both Channel A and
Channel B. This mode is useful when measuring time intervals
between edges that lead and follow one another randomly.

Frequency Range:

+ Time Interval or Histogram + Time Interval:
250 MHz [16 kHz| to 100 MHz,

All other measurements: 125 MHz [8 kHz] to 100 MHz,

Repet(itive) Edge-Parity

Using Repet(itive) Edge-Parity sampling allows you to combine the
benefits of both Edge sampling and Parity sampling. Both the Edge
sampling condition and the Parity sampling condition must be
satisfied.

Random

Using Random sampling, the start of each measurement is armed
by a number of input events on channel A. The number of events
is pseudo-randomly selected from six to seventeen. This sampling
mode helps prevent sampling sychronously with the modulation
effect to be studied. This is useful for signals exceeding the
measurement rate of the HP 5372A. For signals below the
analyzer’s measurement rate, this sampling mode provides no
benefit since every event can be captured.

Maximum Input Frequency:
100 MHz,

Minimum Pulse Width:
5 ns.

Random Sampling extends total measurement time due the pseudo-
random sequence used to acquire data.
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Holdoff/Sample Arming

Holdoff/Sample arming modes combine the benefits of Holdoff
arming and Sample arming modes described previously. The
naming convention is as follows: the first word describes the type of
holdoff while the second word describes the type of sampling. The
following combinations are available:

Edge/Interval

Edge/Edge

Edge/Cycle

Edge/Parity

Edge/Random

Time(after an edge)/Interval
Event(after an edge)/Interval

Additionally, the HP 5372A provides one more Holdoff/Sample
arming mode:

Externally Gated

Using Externally Gated, the start of the block is automatically
armed. The start and stop of each measurement within the block are
armed by the leading and trailing edge of a positive or negative
pulse on Channel A, Channel B or External Arm. The source of the
pulse and the slope of the leading edge are specified on the Funetion
menu, while the trigger voltage is specified on the Input menu.

Gate Width Range:

+ Time Interval or Histogram = Time Interval: 10 ns to 4.0 s
[65 usl.

All other measurements: 10 ns to 8.0 s [131 ps].

Setup Delay:
30 ns.

Amplitude:

The gating signal must meet specifications for the input channel.
When using the External Gate mode with the Totalize function, the
maximum repetition rate of the external gating signal is 2.5 MHz.
Otherwise, the maximum repetition rate is 5.0 MHz [7.4 MHz].
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Non-continuous

Measurement
Arming Modes The block size for non-continuous modes is set to one measurement.
Consequently, Holdoff (Start Arm) and Sample (Stop Arm) arming
control the start and stop of each measurement, respectively.
Sample Arming When Sample arming is selected for non-continuous measurements

the start of each measurement is automatically armed as soon as
the HP 53724 is ready to take a measurement.

CONTROL
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Time

Using Time Sampling, the stop of each measurement can be armed
a specified time after the start of the measurement. This time can
be specified on the Function menu.

Range:
2 ns to 8.0 s [131 pusl.

Resolution:
2 ns.

Setup time:
< 25 ns after the specified time has elapsed.

Holdoff/Sample Arming  Edge/Time (after an edge)

Using Edge/Time arming, the start of each measurement is armed
using a reference edge and the stop of the measurement is armed by
a time following the reference edge. Channel A, Channel B or
External Arm may be selected as the source of the reference edge.
The slope and source of this edge are specified on the Function
menu, while the trigger voltage for the reference edge is specified
on the Input menu.

Holdoff Setup time:
<25 ns.

Sample Range:
2 ns to 8.0 s [131 psl.

Sample Resolution:
2 ns.

Sample Setup time:
< 25 ns after the specified time has elapsed.
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Edge/Event (affer an edge)

Using Edge/Event arming, the start of each measurement is armed
using a reference edge and the stop of the measurement is armed by
a number of events following the reference edge. Channel A,
Channel B or External Arm may be selected as the source of the
reference edge. The slope and source of this edge are specified on
the Function menu, while the trigger voltage for the reference edge
is specified on the Input menu. Channel A or Channel B can be
selected as the source of the events. The source and number of
events is specified on the Function menu, while the slope and trigger
voltage for the events are specified on the Input menu.

Holdoff Setup time:
<25 ns.

Sample Range:
+ Time Interval or Histogram + Time Interval:
0to 2 x 10° [32,5001.

Otherwise:
0 to 4 x 10% [65,000].

Sample Resolution:
+ 1 count of input signal.

Sample Setup time:
< 25 ns upon completion of event countdown.

Event (after an edge)/Event (after the same edge)

Using Event/Event arming, the start and stop of each measurement
can he armed on a specified number of events following a reference
edge. Channel A, Channel B, or External Arm may be selected as
the source of the reference edge. The slope and source of the
reference edge can be specified on the Function menu, while the
trigger voltage of the reference edge is specified on the Inpiit menu.
Channel A and/or Channel B can be selected as the sources for the
events. The source and number of events for start and stop arming
is specified on the Function menu, while the slope and trigger
voltage for the events is specified on the Input menu.

Holdoff and Sample Range:
0 to 4 x 10° [65,000].

Note that the time difference between start and stop of the
measurement can be no larger than 4.0 s [65us].

Holdoff and Sample Resolution:
t 1 count of input signal.

Holdoff and Sample Setup time:
< 25 ns upon completion of event countdown.
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Pre-trigger

Time (after an edge)/Time {after an edge)

Using Time/Time arming, the start and stop of each measurement
can be armed a specified time after a reference edge on Channel A,
Channel B, or External Arm. The slope and source of the reference
edge can be specified on the Function menu, while the trigger
voltage is specified on the Input menu. The delay times for arming
the start and stop are specified on the Function menu.

Holdoff and Sample Range:
2 ns to 8.0 s [131 ps].

Note that the time difference between start and stop of the
measurement can be no larger than 4 s [65 us].

Holdoff and Sample Resolution:
2 ns.

Holdoff and Sample Setup time:
< 25 ns after the specified time has elapsed.

Manual

Using Manual arming, the start and stop of the measurement are
armed alternately by pressing the Manual Arm key. In this arming
mode, the number of blocks and number of measurements within a
block are set to one.

The HP 5372A offers the ability to pre-trigger blocks of
measurements. Availability of Pre-trigger is measurement function
related and arming related. Pre-trigger is available for the
following measurement functions when making continuous
measurements (refer to Table 1 on inside rear cover):

Frequency

Period

Totalize

Time Interval

* Time Interval

Continuous Time Interval

Histogram Time Interval, Histogram + Time Interval, and
Histogram Continuous Time Interval also have limited Pre-trigger
capability. They will be addressed at the end of this Pre-trigger
discussion.

By enabling Pre-trigger on the Function menu, the measurements
teading up to, surrounding, or after the Pre-trigger condition can

easily be examined. The Pre-trigger condition is specified on the

Pre-trigger menu.
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HP 5372R Frequency and Time Interval Analyzer

) Time
Continucus T! A: 99.8 n% Interval
PRE-TRIGGER

oee———Pre-trigger Control ———mM8M—— E::ernal

fcguire of blk (4896 meas?
arior to edge

TI Detect

L

During meas, output TTL low at rear panel
BNC if TI is in [l region, 1YL high othervise

Irhibit

The Pre-trigger capability simplifies data capture.

A block of measurements can be pre-triggered on a signal applied to
the External Arm input, or by a measured time interval using the
Time Interval Detect feature. The amount of Pre-trigger can be
specified by a number of measurements, or a percentage of the
measurements within a block. For example, a Pre-trigger amount
of 10% would indicate that 90% of the measurements in the block
will be taken after the Pre-trigger event. The amount of Pre-trigger
is specified on the Pre-trigger menu.

As mentioned above, Time Interval Detect can be used to Pre-
trigger a block of measurements. This capability is only available
when making time interval measurements. These include Time
Interval, + Time Interval, Continucus Time Interval, Histogram
Time Interval, Histogram + Time Interval, and Histogram
Continuous Time Interval. Time Interval Detect can provide a
Pre-trigger event based on one of four conditions:

1) Measured time interval is above a specified threshold

Tl Detect

TEA, B4k
Zuring meas, output TYL low at rear panel
BNC if T1 is in [l regicn, TTL high otheruis

2) Measured time interval is below a specified threshold

TiI Detect

Guring meas, output TTL low at rear panel
BNC if 71 is in I region, TTL high othervis
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3) Measured time interval is inside a region (inclusive of threshold
values) specified by twe thresholds

TI Detect

During meas, output TTL low at rear pane}
BNC if T! is in Bl region, TTL high otherwise|
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4) Measured time interval is outside of a region specified by two

thresholds
7I Detect
T 1003
During meas, output TTL low at rear panel
BNC if TI is in M region, TTL high atherwise|

In addition to supplying the Pre-trigger event to the internal
hardware of the HP 5372A, a Time Interval Detect output is
provided on the rear panel {refer to Rear Panel Connectors section).
Using Time Interval Detect, limit testing on time interval
measurements is easily done since Time Interval Detect is available
even when Pre-trigger is not being used.

The slope of the external arm signal used for pre-trigger can be
specified on the Pre-trigger menu, while the voltage threshold is
specified on the Input menu. If Time Interval Detect is utilized, the
time thresholds are specified on the Pre-trigger menu.

It should be noted that the use of Pre-trigger modifies which
measurements are retrieved from analyzer memory. For a single
block of measurements, the block arming determines when the
HP 5372A begins monitoring measurements and sample arming
determines how the measurements will be taken.

Holdoff
Arming Pre-trigger Event Process
\\: Results

Monitor for Pre-trigger Event

% Pre-triggér

1 Block
of Measurements

For a single block, continuous monitoring of measurement results occurs until the Pre-trigger condition is satisfied.
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When the Pre-trigger condition is satisfied, the acquisition will be
terminated with the proper number of measurements following the
Pre-trigger event. Based on the block size and amount of Pre-
trigger, only the measurements surrounding the Pre-trigger event
are retrieved from analyzer memory.

For multiple blocks of measurements, the HP 5372A begins
monitoring blocks of measurements and awaiting the Pre-trigger
event.

Heidoff Holdoft Holdoff Holdoff Pre-trigger Event
Arming Arming Arming Arming Process
‘ 1 Results
]
Meonitor for Monitor for Monitor for T
Pre-trigger event Pre-trigger event Pre-trigger eventpiis S
. 1
N —~ ~ - —— o | % Pre-vigger 1 |
1 Block iBlack N —~ —’
of Measurements of Measurements 1 Block
of Measurements

- These areas are not monitored for a Pre-trigger Event

Multiple blocks of measurements are monitored until Pre-trigger event occurs.

When this oceurs, the acquisition will be completed with the proper
number of measurements following the Pre-trigger event. Memory
Segmentation is utilized when pre-triggering occurs such that the
acquired data spans multiple blocks (refer to Memory Section).
Based on the block size and amount of Pre-trigger, only the
measurements surrounding the Pre-trigger event are retrieved from
analyzer memory.

Range:

0 to 100%, selectable in 1% steps, or
0 to the number of measurements per block

Setup time

External Arm: < 50 ns
Time Interval Detect: < 600 ns

Pre-trigger Accuracy:
* 2 measurements

As mentioned above, Histogram Time Interval, Histogram = Time
Interval, and Histogram Continuous Time Interval also have Pre-
trigger capability. The Pre-trigger condition can be either an
external edge or a measured time interval. If Time Interval Detect
is used for the Pre-trigger condition, the allowable time thresholds
are the upper and lower bounds of the Histogram. For these
measurement functions, the occurance of the Pre-trigger condition
terminates acquistion (i.e. 100 % Pre-trigger).
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Inhibit The HP 5372A provides the ability to selectively suppress storage of
measurement data. By enabling Inhibit on the Pre-trigger menu,
the HP 5372A can be prevented from storing a measurement. This
is controlled by an external signal applied to the Inhibit input on
the rear panel of the analyzer (refer to Rear Panel Connectors
section for electrical specifications).

Inhibit is available for the following measurements when making
continuous measurements (Refer to T'able 1 on inside rear cover):
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Frequency

Period

Totalize

Time Interval

* Time Interval

Continuous Time Interval

Histogram Time Interval

Histogram + Time Interval
Histogram Continuous Time Interval.

HP 5372/ Freguency and Time Interval Analyzer

Inhibit

Continucus TI A: t88.8 ns Level GND
L 8.8Vl
PRE-TRIGGER Inhidit
— Pre-trigger Control—— Leyel TTL
Acguire JIETEM of blk (4856 meas? L 1.4 ¥2
prior to edge Trhibit
Tt Detect ITEMER-————= {pya] ECL
L13V1

Inhinit IEMMM. After block arm, inhibit
acquisition when inhibit input is
[AIEIIERN. Inhibit input is on rear panel.

Measurement control on-the-fly is provided by the HP 5372A
Inkibit capability.

The voltage threshold and the inhibit signal’s polarity can be
specified on the Pre-trigger menu. The voltage threshold can be set
to GND (0 Volts), TTL (1.4 Volts), or ECL (-1.3 Volts),

When Inhibit is asserted, no new measurements will be taken until
Inhibit is de-asserted. If a measurement is in progress and Inhibit
is asserted when the measurement should end, the analyzer will
respond in one of twe ways depending on measurement function and
arming mode. If a Time Interval, Histogram Time Interval, £ Time
Interval, Histogram + Time I[nterval, Histogram Continuous Time
Interval or an Externally Gated measurement is being made, the
analyzer will discard the measurement under progress and wait
until Inhibit is de-asserted to begin a new measurement. If the
measurement under progress is a Continuous Time Interval,
Frequency, Period or Totalize measurement, the analyzer will
extend the measurement - terminating it on the first input event
following the de-assertion of Inhibit.
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Inhibit does not affect the specified arming. Blocks and samples are
armed normally with Inhibit asserted. Pre-trigger capabilities
using the external arm input will be unaffected by the Inhibit signal
but no further measurements will be taken until Inhibit is de-
asserted. Time Interval Detect is disabled when Inhibit is asserted;
consequently, Pre-triggering based on Time Interval Detect will only
oeeur when Inhibit is de-asserted, Time Interval Detect will not be
performed on measurements extended by Inhibit.
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Analyzer Memory

The HP 5372A stores measurements in an internal memory. The
number of measurements it can store is dependent on the
measurement mode and arming mode used. Table 1 (located on the
inside rear cover) summarizes the measurement modes and arming
modes available on the analyzer. This may be a useful reference.
Listed below are the maximum number of measurements that can
be taken per block.

8191 Measurements (8190 if Edge, Time or Event Holdoff is used):

Single-channel Frequency or Period {except when Externally
Gated or non-continuous arming modes are used)

Phase Deviation
Time Deviation
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Continuous Time Interval

4096 Measurements:

Single-channel Frequency {(when using Externally Gated
Arming)

+ Time Interval (except when using non-continuous arming
modes)

Time Interval
Rise/Fall Time
Positive/Negative Pulse Width

4095 Measurements:
Dual-channel Frequency or Period
Dual-channel Phase
Duty Cycle

Totalize (except when using Externally Gated Arming or Manual
Arming)

2048 Measurements:
Totalize (when using Externally Gated Arming)

1 Measurement

All measurements made with non-continuous arming modes
For applications requiring greater memory, Option 020 FastPort

should be considered. Refer to the Rear Panel Connectors section
for additional information.
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Memory Segmentation

Generally, the HP 5372A will clear the internal memory before
acquiring a new block of measurements. Consequently, only the
last block of data can be reviewed and graphically analyzed.
However, if the total number of measurements in a multi-block
acquisition can be stored in memory, the HP 5372A will
automatically store all the measurements. In this case, all the
measurements are available for review and analysis. When
memory segmentation is used, the Re-arm time between blocks is
minimized.

Re-arm Time:

The time between blocks is minimized when memory
segmentation is used. From the last measurement in the block,
there is a delay of < 2 ps. Following the delay, the next block
may be armed as soon as its Holdoff arming condition is
satisfied.
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Input

Channel A and B All input signals refer to sinusoidal signals, except where noted.

Input Pods
The following refers to pods installed in an HP 5372A system.

HP HP HP HP
540024 54001A 54003A 58003A
with without
10:1 10:1
probe probe
Coupling dc dc de de
Input
Capacitance N/A 2 pf 8 pf 10 pf
Input
Resistance 500 10kQ2 1 MQ I MQ
Bandwidth dec o dc to dcto dc to
{-3dB) 500MHz B00MH: 300MHz | 300MHz
Maximum
Input Voltage
x1: +2V +20V 120V EvA'S
x25: 5V N/A N/A N/A

The HP 5372A provides flexibility through a choice of three input pods: HP 54001A
10 K Q) active pod [ probe, HP 54002A 50 ) pod (standard), and HP 54003A 1 M

pod.
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The following specifications refer to an HP 5372A with HP 54002A
pods installed. For all other input pods, refer to Appendix B.

Range:
dc coupled to 500 MHz.

Sensitivity (X1 Attenuation, Minimum Hysteresis):

15mV rms sine wave (45mV ).

45mV , _, fora minimum puise width.

Minimum Pulse Width:

For all measurement modes except Holdoff Arming: T ns (at a
minimum amplitude).

Holdoff Arming modes: 1.5 ns (at a minimum amplitude).

Attenuator:

X1 or X2.5, selectable, for termination (Bias Level) to ground.
X1 only for termination (Bias Level) to -2 Vde,

Note that X2.5 attenuation and -2 Vdc termination are only
available for the 50  pods.

HP B372A Frequency and Time Interval #Analyzer

Freguency A: 18.88 nHz 1:1
INPUT T
Input. Lhannels 2.5:1
Trigger Euent:
Stope  Mode Leyel
Than & sl Autil SE mY
than B: o] At = gy

Chan C: POS

£xt Are Level TN

Charnel A Channel 8 Channel {

ay m——

Input Pod HP 548828  HP S4@H2A -
Impedance 58 2 S8 a 5B =
Bias Level TTGHE ] GND
Attenuation EE
Hysteresis IENNN EECTN @ -
Bax Input 2 ¥V peax 5 V peak  +28 dBm

The HP 5372A features 1.1 and 2.5:1 attenuation choices
for the HP 54002A 50 Q pod.

Attenuator Accuracy:
X1: Direct connection,

X25:+5%.

Hysteresis:
Minimum or Maximum, selectable.

Minimum Hysteresis configures the HP 5372A input circuitry to
be as sensitive as possible. Maximum Hysteresis increases the
minimum signal amplitude to trigger the HP 5372A by a factor of
two (nominal), providing additional noise immunity. Note the
sensitivity of the HP 5372A, with Hysteresis set to Minimum, is
commonly much better than the sensitivity specified.
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KP S5372A Freguency and Time Interval Analyzer

Fraguency A: 18,88 MHz Min
INPUT
Input {hannels Max
Trigger Event:
Slope Mode Level

chan A: A BTN 50 e
Chan B: NTEH ETEESR IR - g v
Chan £: POS MANUAL 8y

Ext Arm Level
Channel A Channel 8 Channel C

Input Pod HP S48682#/ KF 54B882R « veeee
Impedance 58 a2 e n 58 a
Bias Leve! IENETTHR GND
Attenuation N R
Hysterssis MR B @ -
Max Input 2 ¥ peak ? ¥ peak  +2B dBm

Hysteresis provides noise rejection al a touch of a button to
prevent erroneous measurements.

Dynamic Range:
X1:45mV_ to2V

ph-pk pk-pk”
X2.5:115mV,_ to5V
PE-P!

pk-pk”

1:1 Attentuator | 2.5:1 Attentuator

+2 Vd¢ . +5 Vdc

115 MV o | Dynamic Signal
Range Operating
5V -pie Range

Signal Dynamic | 45 mV .o
Operating<  Range
Range Vo

!
-2Vdc i -5 Vde

The input signal amplitude peaks must be within the shaded region of the diagram to maich the dynamic range of the HP 5372A.
The dynamic renge “window” can be positioned anywhere within the limits of the signal operating range.

Signal Operating Range:
X1:-2Vde < dec tac pk < +2 Vde.

X2.5: -5 Vde < de + ac pk < +5 Vdc.

Damage Level:
X1: +25V(dc +ac pk).

X2.5:£5.5V (de +ac pk).
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Input Triggering Characteristics

Auto Triggering
Manual {Single or
Triggering Repetitive)
Voitage Range:
X1 -2Vdc to +2 Vdc -2 Vdc to +2 Vdc
X25: -5 Vdc to +5 Vide -5 Ve to +5 Vde
Frequency Range: dc to 500 MHz 1 kHz to 200 MHz*
Resolution:
X1: 2my 1% steps
{2 mV minimum}
X25: 5my % steps
{5 mV minimum}
Accuracy: 20 mV + 1% of setting +20% of sepk
amplitude
{200mV,,
minimums'

*

but accuracy specifications are not warranted.

For input frequencies greater than 200 MHz, auto trigger modes are functional,

Auto trigger modes require a repetitive input signal and are

available for input channels A and B.

Auto Trigger Modes
HP 5372A Fregquency and Time Interval Analyzer
Kanual
Frequency A: 18,89 NHz Trig
Sirgle
Auto Trig
Level
" EEETEW- o wv Repetitive
T By futo Trig
Chan C: PCS  MANUAL v e
Ext Arm Level TGN
Channel A Channel B  Channe! €
Input Pod HP 54EB2A  HP 54882  --—---
Impedance 56 o 58 a 1 )
Bias Leuel BND
Attenuation IEKEUEEE R
Hysteresis HENETTOMN DMCTOWN @ -
Max Input 2 V peak 2 V peak  +28 dBm

Auto Trigger provides triggering ease on most input signals

Single Auto Trigger Mode:

The HP 5372A determines voltage trigger levels automatically at

the beginning of the first block of measurements. These trigger
levels are maintained until a parameter is changed or restart is

pressed to initiate a new aquisition.
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The following sequence occurs when acquiring blocks using Single

Auto Trigger.
Auto Trigger N Blocks of N Blocks of
.- Determines 1-818% 1-8191 ---- efc.
Trigger Levels Measurements Measurements

Time e

Repetitive Auto Trigger Mode:

The HP 5372A determines voltage trigger levels automatically at
the beginning of the first block of each set of measurements.
These trigger levels are maintained for subsequent blocks within
that set of measurements. For example, in a multi-block
acquisition the voltage trigger levels would be determined prior
to the first block of every multi-block acquisition.

The following sequence occurs when acquiring blocks using
Repetitive Auto Trigger.

Auto Trigger N Blocks of Auto Trigger N Blocks of
—d Determines 1-8191 Determines 1-8191 --=-= etc,
Trigger Levels Measurements Trigger Levels Measurements

Time —»=

Auto Trigger Aquisition Time:
100 ms per channel, 200 ms for two-channel measurements.
Auto triggering will only be performed for channels which are
currently selected as measurement and arming sources on the
Function menu.

Triggering Indicator:
An LED for each respective input: A, B, and External Arm, will
flash when a signal is triggering the input circuitry. The LED
will not flash if the signal does not cross the trigger threshold
except during power up or self test.
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Trigger Level Drift:

Full Range: <+ 10 mV.
Limited Range (25° C£ 2°C): <= 2 mV.

Input Mode Selection:

HP 53724 Frequency and Time Interval Analyzer

Freguency A: 18.88 HHz Separate
IPUT
E Input Channels Commpon
Tr:gger Event:
Slope  Mode Level
Chan A: o fay 6B Y
Chan 8: T - ay

Chan C: POS  MANUAL By
Ext Arm Leve! [ICIEIN

Charnel A Channel B Channel C
Input Pod HP 548828  HP 54882A e

Ixpedance SB a SB a 58 o
Bias Level GND

ﬂttenuatmn-ﬁ- “ EE
Hysteresis DO EEIED 2 -

Max [nput 2 ¥ peak E ¥ peak  +28 diEw

Measurement integrity is assured with a buffered common
mode that maintains circuit-under-test impedance,

Separate: User-selectable. Each input channel A and B is
connected directly to its respective input circuitry.

1ot A HP5406%
P Input Pod fnput Input A
Amp Count Hardware
A Trigger
Voltage
Input B HP5400X
P Input Pod Imput Input B
Amp Count Hardware
B Trigger
Voltage

HP 5372A Separate mode input configuration.
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Common A: User-selectable. Channel A signals are routed
internally to both the channel A and B count circuitry.

Channel B is terminated per the Input menu selection.
Termination characteristics are maintained to the device under
test, while signal amplitude is maintained to both input

channels.
HP5400X
Input A
e fnput Pod input Input A
Amp Count Hardware
ATrigger
Vohage
Inp h
put B
HP540
Input 8 — o Amp Court Hardwara
Input Pod I_-
200
B Trigger
Voltage
*

*  Configuration is maintained from Separate mode. For example, if the HP 54002A pod is u sed with -2V terminatien and
1:1 attenuation, this configuration will be maintained for Common mode.

HP 53724 Common mode connects Channel A to Chennel B internally.

External Arm

In addition to the External Arm input, both input channels A
and B may also be used as high performance arming inputs.

Range:
dc coupled to 100 MHz.

Sensitivity:
50 mV rms sine wave.

140 mv,, , ata minimum puise width.

Minimum Pulse Width:
5 ns at a minimum amplitude.

Impedance:
1M , shunted by < 50 pf.
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o 1 Input
MO —— <50 pf [— Amp
Ext Arm
Trigger Voltage

The HP 5372A External Arm input is a fixed 1 M Q impedance.

Dynamic Range:
Wmv,  to5V

pk-pk”
Signal Operating Range:
-5 Vde <dc +ac pk <+ 5 Vdec.

Damage Level:
SVms (£15V, ., dc+peak ac).

Trigger Level Range:
Adjustable from -5.00 Vde to +5.00 Vdc in 20 mV steps,

HP 53728 Frequency and Time Interual Analyzer

Freguency A: 18.88 MHz av

INPGT

R IRl [nput Channels TTL Preset
L 1.4 V]

Trigger Event:

Slope Mode Level -
Chan &: NIEN BEMTEANN- 56 v ECL Preset
Chan &: ICEEN B T gy £-1.3 V]
Chan C: POS  MANUAL Bv T
Ext Arm Leuel

Channel A Channel B Channel C

Input Pod HP 548827 KF S4@@zp  -----
Impedance 58 » 58 » 58 a
Bias Leve! IETE DRGNS GND
attenvation NEEI HEREE NEEES
Kysteresis NN HECITEN @& -

Max Input 2 ¥ peak 2 ¥ peak  +28 dBa

The full capability of the External Arm can be realized
through a complete range of trigger level adjustability.

Trigger Level Resolution:
20 mV.

Trigger Level Accuracy:
+20 mV or + 10% of trigger level setting, whichever is greater.
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Option 030 or Option
090 Channel C

The following applies to the optional high frequency measurement
channel included with Option 030 and Option 030.

Range:
100 MHz te 2 GHz.

Sensitivity (0% attenuation):

100 MHz t0 1.5 GHz: - 25 dBm.
>1.5 GHz t0 2.0 GHz: - 20 dBm.

Dynamic Range (0% attenuation):

100 MHz to 1.5 GHz: - 25 dBm to + 7 dBm.
>1.5 GHz to 2.0 GHz: - 20 dBm to + 7 dBm.

Signal Operating Range:
-5 Vdc to +5 Vde.

Damage Level:

AC > +20 dBm.
DC+5V.

Trigger Level:
0 volts on a Positive Slope (AC coupled).

Input Impedance:
AC coupled, 50 O, VSWR < 2.5,

Attenuation:

Adjustable from 0 to 100%, selectable in 5% steps, where 100 %
is approximately 26 db attenuation.

Shown below is the typical performance of a Channel C at
various attenuation selections.

dB 0% dB
0 0
o gy et 20%' p———
0 0% o= 10
S 60% —
®
2 20 — 20
E 80% S TY L -
& |[prmrm—mee=- -y e s = ™
0 | - -
0 0% | .= 0
a0 40
100MHz 500MHz 1GHz 1.5 GHz 2.0GHz
Frequency

The optional Channel  expands continuous measurements to 2 GHz.
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Data Analysis
Features

Histogram

The HP 5372A offers a variety of analysis capabilities. Measure-
ment data can be mathematically manipulated to enhance represen-
tation. Powerful graphical displays allow quick analysis of measure-
ment information. Statistical analysis is available for all, or portions
of, the measurement data. Limit testing in the analyzer provides
direct comparision of measurement data to specified test limits. The
availability of these analysis features is measurement dependent.

The histogram discussed here is a post-processed analysis of
measurement data. This analysis is different than the Histogram
measurement functions discussed in the measurement mode
gection.

Histograms, or probability density distributions, may be displayed
for all measurement types. The user may define minimum
histogram limit and data bin width, or an auto-scaling feature can
be used to scale the data bin values to the measurement results. All
histograms have 2000 data bins, which are compressed into 125
display bins when displayed.

HP 5372A Frequency and Time Interval Analyzer

ANALYSIS

<
Stats: 2478541 meas betueen markers MENU Main e
Hist: Hist TI A 12 Sep 1989 12:45:45 [NIEAMZoon (=]
Min: %.3367 us Mean: 1.9428741 us Disp Scal
Max: 1.9477 us Std Cey: 835.5 ps MARKER
I It | o
SBBEEY
weas MARKER
ORIENT
| — I

Marker

MRKR NEXT
Not Auail

|
I
|
!
|
f
f
i
|
t
[

meas 4 »

o
1.9328 us 1.9578 ug ~~ More —-
288 ps/disp bin

Histograms can be displayed by the HP 5372A. Marker
and Zoom features enhance the analysis flexibility of this
display.

Linear or logarithmic scaling may be selected for the vertical axis.
Measurements are acquired in blocks of up to 8191 measurements.
Larger sample sizes may be obtained by specifying multiple blocks
of measurements. The histogram may be made to “grow”
(accumulate) with each new block of data, or the histogram for each
block of measurements may be displayed upon its completion,
Individual measurements are retained for the most recent
measurement block or all blocks if Memory Segmentation oceurs
(see Analyzer Memory section).

Individual measurements extended due to Inhibit will not be
histogrammed.
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Time Variation

The Time Variation Graph displays measurement values versus
their time of occurrence. Measurement sizes up to 8191
measurements may be acquired and displayed.

HP 5372A Frequency and Time Interual Analyzer
Delta et from meas # 6 to meas # 38 MENU ®ain
TVar: Frequency R 12 Sep 1989 12:39:58 200N
& Mkr ok: 3.1952 us 1347 p evts Disp Scal
u: ‘E:'_?. " | HARKER
wiP v
18.5000 |_“l N .
[} ) i MARKER
| ; OREENT
| : B
l ! Marker
I !
1 1 Hod Vals
i i MRKR NEKT
‘ '
16.88088 H Pixel
§ L 1 -
oP *
B s B.25dg us "~ flore -
Meas & 38

This HP 5372A Time Variation Graph shows how the VCO
outpul frequency varies with time as a voltage step input is
applied.

On the Time Variation Graph, all measurements are depicted by a
dot. Due to the available resolution of the CRT, the time axis of the
display shows up to 125 discrete time bins (horizontal).
Consequently, for some displays (especially those displaying more
than 125 measurements), not all the measurements may be
discretely displayed. In these cases, multiple measurements may
appear at the same position in time (in the same time bin). When
this occurs, all of the measurements displayed in each discrete time
bin are joined with a vertical bar, spanning from the minimum
measurement to the maximum measurement. To analyze
individual measurements, the zooming features may be used until
individual measurements can be displayed or markers may be used
to access measurements individually,

Depending on measurement mode, several additional annotations
may appear on the Time Variation Graph. They are:

I- Inhibit affected measurement acquisition. Extended
measurements are not displayed on the Time Variation Graph.
An T will be displayed at the bottom of the graphical display
whenever a measurement is extended. If measurements are
discarded or not taken due to Inhibit, an ‘I’ will be displayed
above the first measurement following the Inhibit.

P- Pre-trigger event occurred. A ‘P’ will appear at the bottom of the

graphical display to indicate the time of occurrence of the Pre-
trigger event.
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E- Indicates the last measurement of the block. This will be seen
when Memory Segmentation occurs and the cursor is set on the
last measurement of the block. In that case the measurement
number will be displayed with an ‘E’ appended (i.e. Meas #125E).

T- Holdoff edge occurred. This will only be seen on the Time
Variation Graph when the time for the Holdoff edge is recorded,
Memory Segmentation occurs and all results are displayed. The
Holdoff edge for the first block does not appear on the Time
Variation graph; however, the time axis is referenced to that
point.

Averaging Averaging is provided for those multi-block measurements where
the time of the Block Holdoff edge is recorded. When averaging is
selected, the Numeric and Time Variation displays use averaged
results for display and analysis while the histogram displays all
measurements. Averaging is selected if the specified acquistion
exceeds the size of the internal memory of the HP 5372A. If
Memory Segmentation is used, then display “all results” or
“averaged results” is selectable.

HP 53724 Frequency and Time Interval Analyzer

Frequency A: 9.088 3 MHz

FUNCT 1ON

£ e ensy Measurement Channel

| A ]
acguire ETIEEE blocks of neas
Pre-trigger Total Meas = 18, Bed, 888
Display from zl1 blocks

Arming Mode

©
=1
=>
<< o
nz
f,

Block Holdaff:
after MM ecge of IGEAGIDN,

Arn a block of measurements

Samapie Arm: -
‘Fellowing the block arsing condition,
\Ara sampling on meas channel after
: interuals

Acquisition Times8lock = +.@RE0 ms

Averaging of measurements on the Time Variation Graph
provides new insighis into signals generally difficult to
measure,

Displayed measurement resolution is improved by averaging.
Based on the number of blocks averaged, the following shows the
displayed resolution improvement. The displayed resolution for the
individual measurement functions should be compensated
accordingly.
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Event Timing

:

Number of Averages ——»

Displayed Resolution Improvement —3»

Note that averaging is not available with Pre-trigger or Inhibit.
When using Phase or Time Deviation, manual carrier must be
selected; otherwise averaging is unavailable.

The Event Timing Graph depicts the starting and ending time of
each time interval measurement. Start values are denoted with an
upward tick mark while stop values are denoted with a downward
tick mark. Measurement sizes up to 8191 measurements can be
analyzed with this graph.

HP 5372A Fregquency and Time Interual Analyzer

Celta ®-0O: from meas # 3 to weas » 8 MEKU Main

ETim: Time Int A->B 12 Sep 1989 12:37:14 2Zook

A Mkr x: 58.80829 us 4 A evls [Disp Scal
ey PRRKER
 —— M— M LY - |

MARKER
ORIENT

tuent A -> 1 SN S N I 1] Not Avall

fuent B -»| T T

Narker
HRKR NEXT

Pixel

T
!
|
i
i
)
|
l

|
i
T
3
1
|
]
I
I
|
o

[ ]
g s 95,2598 yg - More =~
Meas # 8

The Event Timing Graph depicts the power of conlinuous
measurements by giving timing information between any
two measurement points.
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Numeric Analysis

Modulation Analysis

The Numeric menu allows viewing of the actual measurements
stored by the analyzer. By scrolling through the numeric results,
all stored measurements can be accessed individually.

HP 5372A Frequency and Time Interval Analyzer

Hain

Formnats

Humber o Blacks =

RESULT DISPLAY
Time Interval A — B 12 Sep 1989 12:36:18 get
48 Measurements  Paranm

Yiew Meas

Meask Measurement

aae? 4.998 4 us Expand
9a8a £ 4.998 4 us On
B8aa9 4,998 B us S —
aaig 4.999 2 us

eat 4.999 2 us

eaie E 4.599 8 us

Beil 5.888 6 us t
6814 5,098 8 us Prior Page
ea1t £.883 8 us —_—
8416 E 5.663 8 us Next Page
aat? 4.599 2 us 1
aetg 5.882 6 us

Viewing numerical results for all measurements is
easy using the Numeric display.

In addition to the individual measurements, the following

annotations may be seen in the numeric data:

I- Inhibit affected measurement acquisition. The Numeric display
will indicate an ‘I’ whenever a measurement is suppressed or

extended by an Inhibit signal.

P- Pre-trigger event occurred. A ‘P’ will appear with the
measurement associated with the Pre-trigger event occurs.

E- Indicates the last measurement of the block. This will seen when
Memory Segmentation occurs and is shown as an ‘E’ appended to
the measurement number (i.e. Meas #125E),

T- Holdoff edge occurred. This will only be seen when the time for
the Holdoff edge is recorded. When it is displayed, a °I" is shown
with an associated time - the time from the Holdoff edge until

the first measurement oceurs.

The Modulation Analysis feature provides modulation parameters
at the touch of a button. Three parameters are provided: 1) Peak to
Peak Deviation, 2) Modulation Rate, and 3) Center, They are
determined from the measurement data bounded by the — I and
— @ markers on the Time Variation Graph. Modulation Analysis is

only available on the Time Variation Graph.
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Window Margin
Analysis

HP 5372A Frequency and Time Interval Analyzer
MENU Main
Tvar: Frequency R 81 Jan 1389 11:52:18 2008
Pk-Pk: 542 kHz Rate: 18.B845138 kHz Nep Scal
Eenter: ‘J‘J 539 HHZ MRRKER
0
188,448 :
nHz ; HARKER
l ORIERT
i — R
Marker
»L Deita
J NI
l i MRKR KEXT
! I Oata Pt
99,48 } 1
MHZ 1 |
5] *
8 s 6B#.80A8 us ~ More -
Meas # 745

Modulation is easy to characierize using the HP 5372A
Modulation Analysis features.

Modulation Analysis results improve with an increasing number of
measurements per cycle of modulation.

For clocked, or synchronous, communication channels, timing jitter
can be analyzed using the HP 5372A’s histogram analysis features.
Computer storage peripherals including magnetic and optical disk,
as well as tape may also use timing information to determine
margin at a specified error rate. Typically timing data is analyzed
using Window Margin Analysis; a plot of log error rate versus half
decoding window.

The HP 5372A features computation of window margin from the
data acquired with the Histogram Continuous Time Interval or
Histogram Time Interval measurement functions. Timing data can
be acquired for data-to-data measurement configurations as well as
data-to-clock configurations. Histogram distributions are acquired
at the measurement rate of the HP 5372A in these modes resulting
in potentially large measurement sizes in a relatively short time.

The histogram or probability density function (pdf) is integrated

in a single-sided fashion te derive a cumulative probability function,
or a plot of log error rate versus half decoding window. Early
margin, late margin, and combined margin information are
displayed for these plots. For low error rates, such as 1x 107°,
where quantification of error rate performance is impractical (due
to time constraints), extrapolation techniques are availible in the
HP 5372A to predict available margin from the measured data.

For further information, refer to the HP 5372A Operating Manual
(HP P/N 05372-90001).
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Statistical Analysis The following statistical values are available on the Numeric
display:

Mean

Minimum Value

Maximum Value

Variance

Standard Deviation

rms (Root Mean Square)

Allan Variance

Root Allan Variance (square root of the Allan Variance
caleulation).

Measurement sample sizes in excess of 800 billion measurements
are available (99,999,999 blocks of 8191 measurements). Note that
any measurements extended due to Inhibit will not be included for
Statistical Analysis. Further, Allan Variance and Root Allan
Variance are not available when Inhibit is active.

In addition, statistics on subsets of measurement data can be
computed on the Histogram display by using the display markers.
These statistics are: Mean, Minimum, Maximum, and Standard
Deviation. They are determined by the measurement data bounded
by the =—0J and ~ @ markers on the Histogram Graph.

Math:

Computations can be automatically performed on each
measurement result in order to scale results to appropriate values.
Separate math values are available for input channels A, B and C.
Other instrument functions such as Statistics, Limit checking, and
Graphics are performed on this processed data. Math values are
set and enabled on the Math menu.

DATA
ANALYSIS

HP 53724 Freguency and Time Interval Analurer

Frequency f: 18,849 41 G off
MATH
fhannel Stats Math Limits Carrier Freg on

R m Antpniatic

[} m

C Fhase Result Set Ch A

Bacderl oo ZEN Reference
Cffset Norealize S5cale

Ciear Lh A
B Disabled Dlsabled B:sabled I Referance
ct_[f&abied J [ Disanleg ) [ Ois3kpled | —o—o

Reference Low Limit High Limit
A BE+88 [ Dicapied ][ Bisabled 1
B BE+88 Plsapied ™} Jisabled
[ BE+BB Gisabled 1 Disabled

Display = CC{Result-Ref)/Rarm)+0ffsisScale

The HP 5372A Math features allow easy manipulation of
measurement results into meaningful answers.
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Pre-release version 3.0 10-13-89

The math functions are applied in the following manner:

Math Result =

[Measurement Result - Reference

Off: Scal
Normalize + set] X Scale

Normalize:

Raw measurement results, less the Reference value, are divided
by the Normalize value. This value may not be 0.

Negative Range: -1 x 10'* £ Normalize value < -1 x 102
Positive Range: 1 x 102 < Normalize value <1 x 102,
Resolution: 10 digits, with minimum LSD of 1 x 102,
Default value: 1.

Offset:
The Offset value is added to the Normalized result.

Negative Range: -1 x 10'? € Offset value < -1 x 10
Positive Range: 1 x 10 < Offset value < 1 x 10%%, and 0.
Resolution: 10 digits, with minimum LSD of 1 x 102,
Default value: 0.

Scale:

After Normalize and Offset processing, the result is multiplied by
the Scale value,

Negative Range: -1 x 10" < Scale value < -1 x 1012,
Positive Range: 1 x 102 < Scale value < 1 x 10, and 0.
Resolution: 10 digits, with minimum LSD of 1 x 102,
Default value: 1.

Reference:

Reference is a constant value subtracted from each measurement
result before other math operations are performed. Reference
differs from Offset in that it cannot be entered directly from the
Numeric keypad. Instead, it is entered using the Set Reference
feature. This will enter the mean of the last sample set if Statistics
are enabled, or the first measurement value if Statistics are
disabled. By using a Reference value, measurement data may easily
be manipulated to compensate for systematic measurement errors.
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Separate Reference values are available for Channel A, Channel B
and Channel C. Clear Reference sets the Reference value to 0.

Default value: 0.
Limit Test:

Upper and lower limit values may be specified for Channel A,
Channel B, and Channel C. Limit comparison is performed after the
measurement block has been acquired. Via the Numeric display,
Limit Test results can be viewed by individual measurement or for
all measurements graphically. For systems applications, a bit is set
in an HP-IB status register, indicating an out-of-limit occurrence.
Limit values are also denoted on the Time Variation and Histogram
dispiays.

HP 5372A Frequency and Time Interval Analyzer
MENU Main
Tvar: frequency A 12 Sep 13B9 tZ:28:34 |MrkrifEEE
® Mkr y: 18.4683 § Disp Scal
T MARKER
L_¥ ! o
18.4683
& WARKER
ORIENT
-
] o o
WWWWWM& Te Marker = &
e — -
— Zeon Out <Tg
Arcund oz
18.4433 I® Marker <
B 4 | —
LN Return to
14.6858 us 64,6858 us fFyll Scale

Limit test values can be applied to Channel A, B and C.
Default is off,

Negative Range: -1 x 10* < Limit value £ -1 x 1034,
Positive Range: 1 x 10 < Limit value €1 x 10, and 0.
Resolution: 1 x 10%,

Any measurements extended due to Inhibit will not be considered in
Limit Testing,
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HP-IB (IEEE 488)

Interface Capabilities Subset Identifier | Interface Function
SH1 Complete source handshake capability
AH1 Complete acceptor handshake capability
15 Basic talker with serial pol and talk-only capabilities
TED No extended talker capability
L4 Basic listener
LED No extended listener capability
DT1 Device trigger capahility
el Complete device clear capability
AL1 Remaote/local capability
SR1 Serial poll capability
PPO No parallel poll capability
co No controller capability
E2 Three-state drivers
HP-IB Address The HP-IB address may be changed via the System menu. This
address is saved in non-volatile memory. The default HP-IB address
is 03.
Data Output Formats The HP 5372A automatically makes measurements available to an

external HP-IB controller at the completion of each block of
measurements, Characteristic output rates are listed below. For
example, the Binary output rate for the Continuous Time Interval
Mode is 25,000 measurements per second. This could be interpreted
as “up to five blocks of 5000 measurements can be transferred to an
instrument controller in 1 second.”

—
2
o3
o W
o |
E
=

The HP 5372A can transfer data in one of three formats:

* ASCII

* [EEE Double Precision Floating Point (matches HP 9000 Series
200/300 floating point format, no character conversion is required
for these controllers)

* Binary (raw Binary results from the HP 5372A counting

hardware). Data must be processed with a computer to produce
measurement results.
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Transfer Rate The table below summarizes the HP-IB performance of the HP
5372A. For this testing, the HP 5372A was used with a HP 9000
Series 370 controller with DMA. Measurement programs were
written in BASIC and sample programs are shown in Transfer Rate
Benchmarks. All transfer rate values include measurement times
as well as transfer times.

The HP 5372A was configured to the Preset condition prior to the
appropriate instrument conditions being selected. To maximize
measurement throughput, Statistical and Math operations were not
enabled and the Help menu was selected for display. All trigger
levels were set manually and Automatic arming used when
possible.

Two input signals were used to characterize the analyzer's
perfermance - 13 MHz and 400 MHz. The 13 MHz signal was used
for all input channel A and B signals and the 400 MHz signal was
used for all input channel C measurements. Both Normal and Fast
measurement modes were characterized, The throughput rates
for Fast measurement mode are shown in brackets [ ] if
there are significant performance differences.

Note that performance is also affected by other instrumentation on
HP-IB, the controller’s performance, and the particular
measurement software.

{All results shown are readings/second)
Measurement Function ASCII Floating Point Binary
Time Interval 550 1200 12,000 [16,000]
Continuous Time Interval 650 2000 19,500 [25,000]
+Time Interval' 550 1200 12,000 [16,000]
Frequency [Single-channel) 600 1600 14,000 [20,0001
Frequency {Dual-channel,Single-result) 450 750 6,000 {9,500]
Frequency {Dual-channel,Dual-result) 300 750 £,000 {9,500]
Totalize {Single-channel? 650 2100 8,000 [ N/A]
Totalize {Dual-channelf 550 1400 6,000 [ N/A]
Rise/Fall Times, Pos/Neg Pulse Width, Duty Cycle 500 1000 12,000 [16,600]
Phase (Dual-channel) 450 850 12,000 [16,000]
Phase Deviation 600 1500 14,000 [20,000]
Time Deviation 650 1900 14,000 [20,000]
Histogram Ti, Histogram = T1, Histogram Continuous T1° 650 3000 N/A
Peak Amplitude* 8 8 N/A
1 Event/Event Arming for :+ Time Interval A or B.
2 Interval Sampling of 100 ns.
3 Characterized using Full histogram format; consequently all 2000 histogram bin counts are transferred. Results are bin counts/second.
4 Characterized using ten measurements,
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In addition to the HP 9000 Series 370 characterization shown
above, similar results are available with an HP Vectra (IBM PC/AT
compatible) with HP 82300 BASIC Language Processor System
installed. The transfer rates for ASCII and Floating Point data
were 85 - 90% of those shown above. Binary data transfer rates
were 60% of the aforementioned values.

ASCI

For ASCH data, transfer rates are determined by using 10 blecks of
1000 single-result measurements or 500 dual-result measurements.

Transfer Rate
Benchmarks

The BASIC program below illustrates how to setup, transfer and
time a single block of measurements.

10 OPTION BASE1
20 CLEAR 703 ! Clear the HP 53724
3¢ RESET7 ! Clear the HP-IB interface
40 CLEAR SCREEN ! Clear the CRT {BASIC 5.0 and above, only}
50 DIM Resuits$[23000] BUFFER,Func$[8} Result{1000),Ch3[5] 1Set up arrays
60 {NTEGER {Meas_size
70 Func$="FREQ" ! Measurement wifl be Frequency
80 Ch3="A" ! Measure Channet A
80 Meas_size=1000 ! Take 1000 measurements
100 ASSIGN @Ctr TO 703 ! Setwup path to HP 53724
110 ASSIGN @Buff TO BUFFER Results$
120 OUTPUT @Ctr,"PRESET" ! Preset the HP 5372A
130 OUTPUT @Ctr," SMGD SING” ! Put HP 5372A into single mode
140 CQUTPUT @Ctr;"MEN, HELP” ! Display Help menu. This menu
150 ! does not get updated during
160 ! measurements, so transfer of
170 ! data does not get slowed.
180 QUTPUT @Lir;" MEAS;FUNC,”;Furc$ ! Set up frequency measurement
180 OUTPUT @Cyr;”MEAS;SOUR,”;Ch$ ! Set up Channel
200 OUTPUT @Ctr;"iNP,SOQUR A;TRIG MANLEV 0" ! Set trigger levels to Manual, .
210 OUTPUT @Ctr;"INP.SCUR B;TRIG MAN;LEV ¢* ! which is faster than Auto o §
220 QUTPYUT @Ctr;"MEAS;SSIZ";Meas_size ! Setup for 1000 measurements ol
230 OUTPUT @Ctr;"INT,0UTP ASCII” ! Dutputin ASCH <
240 TO=TIMEDATE ! Start timer =
250 TRIGGER @Cir ! Trigger HP 6372A
260 TRANSFER @Ctr TO @Buff,END WAIT ! Transfer Data to computer
210 T1=TIMEDATE ! Stop timer
280 ENTER Results$;Result{*} ! Convert string to numbers
290 !
300 !
310 ! Printthe resuits
320 !
330 PRINT USING "28A,0.0D,8A";"Measurement transfer ime = *“;T1-T¢" seconds™
340 PRINT USING “28A,4D","Number of measurements = “;Meas_size
350 PRINT USING “28A,3D";"Measurements per second =";Meas_size/{T1-T0}
360 PRINT USING “14A,40,8X,2A,D 3DE.3A™;"Measurement #*:Meas_size;"=
“ResultiMeas_size)"” Hz"
370 END

This BASIC 5.0 program was used io characterize HP-IB performance using ASCII

output format.
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Floating Point

The transfer rates for Floating Point Data are determined using 10
blocks of 4000 single-result measurements or 2000 dual-result
measurements. The Time Interval A~B measurement can be
characterized with the following BASIC program using Floating
Point Output format. Note that the program transfers and times one
block of measurements.

10 OPTION BASE1

20 CLEAR 703 ! Clear the HP 5372A

30 RESET7 ! Reset the BP-IB interface

40 CLEAR SCREEN ! Ciear the CRT (BASIC 5.0 and later, only)

50 DIM Resuit{4000} BUFFER,Funcs(8],Ch3{5]),Headerd[7] ! Dim the arrays
60 INTEGER [,Meas_size

0 FuncS="TINT" { Measurement wilf be Time Interval

80 Ch$="(A>B}" i from Channel Ato B

90 Meas_size=4000 ! 4000 measurements will be taken

100 REDIM Result{Meas_size)

110 ASSIGN @Ctr TQ 763 | Path to HP 5372A

120 ASSIGN @Cir1 7O 703, FORMAT OFF ! Use internal format for data
130 ASSIGN @Buff TO BUFFER Result{*) ! Setup buffer for transfer
140 QUTPUT @Ctr;"PRESET™ ! Preset HP 5372A

150 OUTPUT @Ctr;"SMOD SING” ! Putin single mode

180 GQUTPUT @Ctr;"MEN,HELP" ! Putin Help menu {See ASCIE program)
170 QUTPUT @Ctr;"MEAS;FUNC,";Func$ ! Set to Time Interval

180 QUTPUT @Ctr;"MEAS;SOUR,";Chs ! Measure on Channel A

190 DUTPUT @Cir;"INP;SOUR A,TRIG MANLEV 0" ! Set to trigger level to Manual
200 QUTPUT @Cu;"INP;SOUR BTRIG MAN;LEV OF

210 QUTPUT @Ctr;"INP;MODE, COMM™ ! Putinput in COMMON. This connects
220 ! Channel B to Channel A inside the
230 ! HP 53724

240 QUTPUT @Ctr;"MEAS,SSIZ";Meas_size ! Set to 4000 measurements

250 QUTPUT @Cur,"INT,0UTP FPO™ ! Use Ficating Point Output format
260 TO=TIMEDATE ! Start Timer

270 TRIGGER @Ctr ! Trigger measurement

280 ENTER @Ctr USING “#,7A":Header$ ! Read Data Header to determine
290 ! number of bytes to transfer

300 TRANSFER @Ctr1 TO @BuffEND,WAIT ! Transfer data to computer

310 T1=TIMEDATE ! Stop timer

320 !

330 IPrintthe results

340 1

350 PRINT USING “28A.0.DD,8A";"Measurement transfer time = ";71-T(;" seconds”

360 PRINT USING “28A,4D","Number of measurements = “;Meas_size

370 PRINT USING “28A,4D";"Measurements per second = “;Meas_size/{(T1-T0}

380 PRINT USING *14A,4D0,7X,3A,0.3DE BA™,"Measurement #";Meas_size;" =
“Result{Meas_size),” seconds”

330 END

This BASIC 5.0 program was used to characterize HP-IB performance using Floating
Point output format.

Binary
Binary format allows for the fastest transfer rates since

measurement information is not processed by the HP 5372A.
Consequently, transferred data must be processed in the controller.
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In order to characterize this format, 10 blocks of 4000
measurements are used for both single and dual-result
measurements. The following BASIC program can be used to
characterize the transfer rates of Continuous Time Interval
measurements using Binary output format. Note that the program
does not convert raw data to measurement results and only

transfers one block of measurements.

10 CLEAR 703 ! Clear the HP 5372A

20 RESET7 ! Reset the HP-1B interface

30 CLEAR SCREEN ! Clear the CRT {BASIC 5.0 and later, only}

40 INTEGER Meas_size

50  DIM Data_buff(23001) BUFFER,Func${4],Ch$[bLA${24006] ! Set up arrays

80 ASSIGN @Cir TO 703 ! Set up path to HP 5372A

70 ASSIGN @Buff TO BUFFER Data_buff{*} ! Assign data buffers

80 FuncS="CTIN" ! Measurement Continuous Time Interval
9% Ch$="A" ! on Channel A

100 Meas_size=4000 ! Take 4000 measurements

110 QUTPUT @Ctr,"PRES™ { Preset the HP 5372A

120 OUTPUT @Ctr;"MEN,HELP" T Put in Help menu {See ASCI! program)
130 OUTPUT @Ctr;"SMODE,SING™ ! Pyt in single mode

140 OUTPUT @Ctr,"MEAS;FUNC,”;Func$ t Measure Continuous Time Interval
150 QUTPUT @Ctr;"MEAS;SOUR,";.Ch$ !on Channel A

180 OUTPUT @Ctr;"INP;SOURATRIG,MAN" ! Use MANUAL trigger

170 OUTPUT @Ctr;"INP;SOUR,B;TRIG,MAN" ! on both channels

180 OUTPUT @Ctr;"MEAS;SSIZE,";Meas_size ! Program number of measurements

180 QUTPUT @Cur;"INT;OUTP,BIN” ! Use Binary output format

200 WAIT 85 ! Make sure HP 5372A has pracessed
210 | all the commands

220 TO=TIMEDATE | Start timer

230 TRIGGER @Ctr [ Trigger HP 5372A

240 ENTER @Cw USING "#,8A" HeaderS { Read Header to determine number
250 Tot_byte_count=VAL{Header${3]) t of bytes to tranfer

260 TRANSFER @Ctr TO @Buff,COUNT Tot_byte_count WAIT !Transfer the data

270 TI=TIMEDATE ! Stop Timer -]
=r
280 ! a
290 ! Print results =i
o0 ! = ]

316 PRINT USING “28A,0.00,8A";"Measurement transfer time =",71-T0,” seconds”
320 PRINT USING *28A,60";"Measurements per second = “;Meas_size/(T1-T0)
330 LOCAL @Ctr

340 END

This BASIC 5.0 program was used to characterize HP-IB performance using Binary
output format,

Binary Data Conversion The conversion time required to convert Binary data to
measurement results is highly dependent on the specific
measurement, instrument controller, programming language and
program. Using the HP 9000 Series 370 controller, HP 98618A
BASIC 5.X Compiler and the program listed below, conversion rates
of 5,000 measurements per second could be achieved. Without
compilation, conversation rates of 2,400 measurements per second
are achievable.

Conversion rates in excess of 30,000 readings per second is possible
using compiled BASIC 5.0 program with PASCAL CSUBs,
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10 ! This program converts raw binary data to real numbers. It will anly
20 !work for the measurement function shown here. For other measurements,
30 ! different formats and conversion routines are required. See the
40 ! programming manual for more details
!

60 ! Forinformation about the HP 5372A setup used here, see the binary
70 !transfer program shown earlier in this section.

80 ELEAR 703

90 RESET 7

100 CLEAR SCREEN

110 INTEGER Meas_size,Data_buff{1:8192,1:5} BUFFER

120 DIM Func${4],Chs[5]

130 ASSIGN @Cr TO 703

140 ASSIGN @Buff TO BUFFER Data_buff{*)

150 Func3="CTIN"

180 Che="A"

170 Meas_size=8191

180 OUTPUT @Ctr;"PRES”

190 QUTPUT @Ctr;"MEN, HELP™

200 OUTPUT @Ctr;"SMODE,SING”

210 OUTPUT @Cir;"MEAS; FUNC,”;Func$

220 OUTPUT @Ctr;"MEAS;SOUR,",Ch§

230 QUTPUT @Cir;"INP;SOURA;TRIG, MANLEVEL,D"

240 QUTPUT @Ltr;"INP;SOUR,B;TRIG, MAN"

250 QUTPUT @Cw;"INT;BUTP BIN”

260 OUTPUT @Ctr;"MEAS:SSIZE,",Meas_size

270 WAIT 65

280 TO=TIMEDATE

290 TRIGGER @Ctr

300 ENTER @Ctr USING “#8A"Header$

310 Tot_byte_count=VAL(Header${3]}

320 TRANSFER @Ctr TO @Buff,COUNT Tot_byte_count WAIT
330 T1=TIMEDATE

340 PRINT USING “28A,D.DD,8A™:"Measurement transfer time =";T1-T0,” seconds”
350 PRINT USING “28A,50","Measurements per second = “;Meas_size/{T1-T0)
360 LOCAL @Cr

370 Convert_bin72{Meas_size,Data_buff{*})

380 END

390 t

400 f

410 SUB Convert_bin72{INTEGER Meas_size, Buff(*) BUFFER)

420 Convert_bin72: ! Converts binary 5372A data to Frequency and Time arrays.
430 ! This subprogram has been written to

440 f maximize the data canversion rate.

450 INTEGER | Format_words

460 REAL Timed, Timet,Event),Event], Time_ovfl, Time0_offset

470 DIM Freq{1:8191},Gate(1:8191}

480 Two_exp32=2~32

430 Two_exp16=2*18

500 Format_bytes=6

510 Format_words=Format_bytes DIV 2

520 Time_ovfl=0

530 REDIM Buffl0:Meas_size,1:Format_words)

540 To=TIMEDATE

550 Timed=(Buff(0, 1}+(Buffl0,1}<0)* Two_exp16+{Buffi0,2)<0)* Two_exp156+Buff(g,2)
560 Time0_offset=(Time0)*2.E-9-Buff{0,2) MOD 32%1.E-10

570 Timet=(Buff{1, }+(Bufi(1,1}<0}* Two_exp16+{Butf{1,2}<0))* Two_exp16+Buff(1,2}
580 IF Time1<Timel THEN Time_ovil=Time_ovfl+Two_exp32

590 Gate{1}=(Time1+Time_ovfl}*2.E-9-Buff(1,2) MOD 32*1.E-10-Time0_offset

600 Time0=Time1

610 FOR 1=2 TO Meas_size

620 Time1=(Buff(},1}1+(Buffl,1}<0*Two_exp16+{Buf{l,2}<0)*Two_exp16+Buff{],2)
630 {F Time1<TimeC THEN Time_ovfl=Time_ovfl+ Twao_exp32

640 Gatell}=(Time1+Time_ovil)*2.E-9-Buff{1,2} MOD 32*1.E-10-Time0_offset

650 Timed=Time1

660 NEXT |

670 T1=TIMEDATE

680 PRINT USING “38A.X,40";"Measurements converted per second = “;8193/(T1-T0)
690 REDIM Buff(1:Meas_size, }:Format_words)

700 SUBEND ! Convert_tin72

This BASIC 5.0 program may be used to characlerize conversion time of Binary
output formal lo measurement results.

60




Continuous The HP 5372A can also be configured to output Binary data

Measurements indefinitely to an external controller. This is achieved by

Indefinitely configuring the HP 5372A for one block of one measurement, in
the Repetitive acquisition mode. A single binary result will be
transferred approximately every 10 ms (100 measurements per
second). This rate will vary depending on the specific
measurement, instrument contreller and other instruments
connected to the HP-IB,

Using the HP 9000 Series 370 contreller, a transfer rate of 160
measurements per second ecan be achieved. Using an HP Vectra
with HP 82300 HP BASIC Language Processor System, a transfer
rate of 90 measurements can be achieved.

For even faster transfer rates, FastPort (Option 020) should be
considered. Refer to the Rear Panel Connectors section for further

details,
Direct Printer or Any HP 5372A CRT display may be sent directly to an HP-IB
Plotter Output graphics printer such as the HP 2225A ThinkJet Printer. In

addition, a list of measurement results may be printed directly from
the front panel (up to 8191 values).

Additionally, any graphics display may be sent directly to an HP-IB
HP-GL plotter such as the HP 7440A ColorPro Plotter option 002.

To enable these capabilities, Talk Only mode must be specified on
the System menu of the HP 5372A.

HP 5372/ Frequency and Time Interval Analyzer

=8
T
[+
[T
T

Talk /
Listen

SYSTEM
,Hp—[e LonFigurati gn-— e, Talk Only

ingdressing Mode IEEYTENERET
ifevice address [HEE

iResult Format
iResponse Timeout ESSSSSia
> Dptions

iChannel C Installed Copt §38)
{{nput Pods: A has WP 548828,B has HP 5Sép@2A 1 —
{Fastport Copt 828) Installed and

Neas Mode

Uisplay
giank

o

2

System Clock:

S E [FEREEE
5372 Firpware Revisis

n: 2935 [11 Sep 19837

The HP 5372A Talk Only mode allows resulis to be printed
or plotled without the need for an external controller.

The attached printer or plotter must be configured in the Listen
Only mode.
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Response Timeout The Response Timeout feature enables the HP 5372A to generate a
service request if the measurement is not completed within a
specific time,

Timeout Range: 0 to 10 hours.

Resolution: 1 second.

Default Value: 5 seconds.
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Rear Panel
Connectors

l H HP 5372A 3 Fé}
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HP5372A rear panel with Option 020 - FastPort and Oplion 090 - Rear Terminals Including Channel C installed.

Frequency Standard This BNC input will be automatically selected as the reference time
External Input base when a signal is present. The internal time base will be used
when no signal is present at this BNC connector.

Impedance:
1k Q, ac coupled.

Input Level Range:
1.0V, tohOV

ph-pk pk-pk”

Acceptable Frequencies:
1 MHz, 2 MHz, 5 MHz, or 10 MHz, +1%.

Damage Level:
+10 V {dc + peak ac).

REAR PANEL

[7¢]
s
[=]
—
[*
]
=
=
=i
|

Note that a message will appear on the display of HP 5372A
if the time base switches from one source to angther,

Frequency Standard When no external reference is present, the HP 5372A internal

Output 10 MHz oscillator signal is provided at this output. When an
external reference is applied, this output will always be 10 MHz;
however, the long term stability characteristics will mateh the
external reference,

Frequency:
10 MHz {see Time Base section).

Level:

>2V ac coupled square wave into a high impedance.

k-pk?
>1 V: ’ ac coupled square wave into 50 £,

k-pk?
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Gate Outputs 1 and 2

Arm Delay Outputs
1 and 2

Inhibit

A falling edge indicates when measurement samples occur.

Delay:
30 ns.

Qutput Level:

Falling edge active, TTL levels into > 10K Q. > 1 V{0 0 Vinto
50 Q.

Pulse Width:
> 25 ns into 50 Q.

A falling edge occurs at these outputs with the completion of the
arming condition. For example, if a Time Holdoff is specified, a
falling edge will occur at the completion of the Time Holdoff.

Delay:
30 ns.

QOutput Level:

Falling edge active, TTL levels into 2 10 K Q. >1 V to 0 Vinto
50 &.

For operating characteristics, refer to the Measurement Control
section. Electrical specifications are:

Input Level Range:
2Vtob5 V.

Minimum Pulse Height:
200 mV

pk-pk”

Impedance:
10 k Q shunted by < 100 pF.

Damage Level:
55V,

Setup Time:

The Inhibit signal must be enabled > 25 ns prior to the input
transition to be inhibited.

Hold Time:

The Inhibit signal must be enabled > 10 ns after the input
transition to be inhibited.

Maximum Repetition Rate:
10 MHz.
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Time Interval Detect The TI Detect output will remain TTL low for the entire period of
time the measurements are outside the specified range.

Refer to the Measurement Control section for operating
characteristics of TI Detect. The electrical specifications for the T1
Detect output are as follows:

Level:

Falling edge active, TTL levels into 2 10 K Q. >1V
{minimum) to 0 V into 50 Q.

Minimum Pulse Width:
50 ns.

Measurement to TI Detect Qutput Delay:

< 600 ns.
HP-IB Interface Refer to the HP-IB section.
Power Connector Refer to the General section.
Option 020 FastPort FastPort provides real-time measurement information at the

measurement rate of the HP 5372A. The measurements are
unprocessed and are directly generated by the measurement
hardware, Consequently, data is transferred at the measurement
rate of the analyzer. With this interface, custom hardware can be
designed and built to provide deeper memory than that available in
the analyzer. FastPort can be enabled/disabled on the System Menu
and has no effect on the operation of the HP 53724,

With Option 020, three 48" interface cables and three 40 pin
connectors (HP P/N 8120-3348 or AMP P/N 749089-2) are provided.
Custom hardware should be designed to incorporate these
connectors to provide a direct interface to the HP 5372A. Maximum
data rates are 20 MHz at TTL levels.

]
]
=
=t
-
0©e
=t
ud
o

CONNECTORS

Since there are some restrictions on data availability over FastPort,
review of the FastPort User Manual (HP P/N 05372-90012) is
recommended. For example, the following dual-channel
measurements are not available over FastPort: Frequency, Period,
Totalize or Phase. Other restrictions may apply.
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Option 060 Rear Panel
Inputs

Option 090 Rear Panel
Inputs Including
Channel C

With Option 060, the front panel inputs for Channel A, Channel B
and External Arm are removed and BNC connectors are provided
on the rear panel for these inputs. Channels A and B are 50 Q
while External Arm is 1 M Q. Input pods are not used with Option
060; consequently, HP 54002A pods are not supplied.

Input channel A and B performance is equivalent to front panel
performance. External Arm performance for the Option 060
configuration is as follows:

Range:
de coupled to 100 MHz.

Sensitivity:
100 mV rms sine wave.

280 mV , , ata minimum pulse width.

Minimum Pulse Width:
5 ns at a minimum amplitude.

Impedance:
1M Q, shunted by < 100 pf.

Dynamie Range:
80mV, 05V, .. dcto20MHz
280mV" " t025Y"" 20 MHz to 100 MHz.

pk-pk ph-pk’
Signal Operating Range:
+5Vdc.

Damage Level:
5Vrms (£15V . dc+ peak ac).

All triggering specifications are the same as for the front panel
configuration.

Option 060 is not available with Option 030. If rear terminals
and Channel C are desired, Option 090 should be ordered.

Option 090 combines Options 030 and 060. The N type connector
for the Channel C is mounted on the rear panel and its performance
is unchanged. Characteristics described for Options 030 and 060
apply to Option 090.

Option 090 is not available with Options 030 and 060.
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Time Base

Frequency 10 MHz.

Stability Aging Rate:
<5x 10" per day after a 24 hour warm-up
when:

1. oscillator off-time* was less than 24 hours.
2. oscillator aging rate was < 5 x 10" per day prior o turn-off*

<5 x 10" per day in less than 30 days of continuous operation for ofi-
time* greater than 24 hours.

< 1x 107 per year for continuocus operation.

Short Term:
< 1x 10"°for a 1 second average.

Temperature:
< 7x 103, 0 to 40° C ambient temperature.

Line Voltage:
< 1x 10" for 10% change from the Nominal line voltage.

Warm-up:
Within 5 x 10°® of final value**, 10 minutes after turn-on
when:
1. HP 5372A is operated in a 25° C environment.
2. Oscillator off-time* was less than 24 hours.
3. Oscillator aging rate was < 5 x 10 per day prior to turn-off*.

Refer to the Rear Panel Connectors section for information
regarding signal levels.

s ]
W
g
o
['8]
g.
=

*  “Turn-off”, “turn-on”, and “off-time” apply te periods when power is disconnoceted
from the HP 5372A rcar panel. Stand-by operation provides power to the
oscillator’s oven,

** Mnal value is defined as oscillator frequency 24 hours after turn-on*,
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Measured Frequency

Time Base crystal aging affects Frequency and Period measurement accuracy, You
can further reduce aging uncertainty by using an atomic standard, such as the
HP 50618,

100 ns
i0ns
g 1ns
3
B
=
10C ps
10ps //
1ps L

1 usec 10 ssec 100 pLsec 100 msec 10 msee
Measured Tima Intorval

Time Base crystal aging affects time interval measurement accuracy, You can reduce
aging uncertainty by using an alomic standard, such as the HP 5061B.
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General

Dimensions - ]

Top View

e 645 {25.4") oo

T S S— |

4 3
b— 586(2317) — l— 425016.75") —s]

t {
187
(7.357)
i C—-

Side View Front View

Weight:
Net, 25.5 kg (56 1bs); Shipping, 36.4 kg (80 Ibs).

Operating Temperature:
0to 40° C.

Power Requirements:
Voltages:
100, 120, 220 or 240 Vac, £+ 10%.

Frequencies:

45 - 66 Hz for all voltages.
360 - 440 Hz for 100 and 120 Vac.

Maximum Power:

500 VA.

Display Characteristics  The HP 5372A features a raster-scan, green phosphor CRT. Screen
display resolution is 408 pixels horizontally by 304 pixels vertically.
Graph display resolution is 250 pixels horizontally by 180 pixels
vertically.

For graphical displays, the screen is divided into three main
sections.
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HP 5372A Frequency and Time [nterval Analyzer
Celta e-:  from meas # 158 to meas # 152 MENU Main
Tvar: Freguency A 12 Sep 1989 1@:28:51 Zoom
A Nkr x: 199.8 ns 92 A evils |fisp Scal
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Lot | o
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& Vo KARKER
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il
! b Marker
o
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1 i MRKR NEXT
f
16,0908 I Pixel
1] 4 | | p
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16.7248 u 1g.22¢B ys  More -
Meas # 152

The HP 5372A graphical displays make analysis of this
VCO step response easy.

The top section provides measurement mformation including
measurement status, error messages and namerical results of
analysis. The second area of of the display is the panorama. It
provides a broad view of all the measurement data in memory. The
third area of the display provides an in-depth lock at the
measurement data of interest. It can display all the measurement
information or, using the zooming and cursor functions, display
only a portion of it for close examination - while maintaining
perspective with the panorama display. Graphical displays can be
scaled automatically for optimum presentation of the measurement
results or scaled manually for specialized requirements. Additional
conveniences, such as display grids and connect data are available.

For numeric displays, a BOLD feature is available to display results
in large characters for viewing from a distance.

#P G372A Frequency and Time Interval Analyzer

Main

Formats

BOLO GISFLAY
Frequenty A BY Janm 1989 12:88:37

1 Heasurement Result
view meas + JHENEN
Frequency A

28.183 MHz ctarieies

Result /
Statistics

Limit
Status

Bald

For applications where resulls must be viewed from a
distance, the HP 53724 features a Bold display mode,
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Ease-of-use Features

Up to 12 measurements (6 measurements with associated expanded
data) can be displayed in the standard numeric display. All results
may be viewed using scrolling features.

Results on the Numeric screen will be displayed with a up to 15
digits, depending on the measurement resolution.

Instrument States:

Up to nine instrument states can be saved from the front panel or
via HP-IB. The Instrument State menu depicts the Function and
Arming mode for each saved state, as well as the time and date
saved. Each state also has a Protect feature to prevent accidental
overwrite.

In addition to the nine saved states, there are additional states
stored by the instrument. State 0 is reserved for use by the Preset
or Default Measurement Setup functions. When either of these is
pressed, the current instrument state is stored in State 0. These
states are saved in non-volatile RAM.

HP 53728 Frequency and Time Interval Analuzer

Time [nt A — B: 1.183 186 6 mg 0fef

INSTRUMENT STATE
on

Reg krite Jescription DatesTine
* Protect [Measurement!Armingl Saved

a on Previcus Setup B1 Jan t12:84
1: [ Frequency Intvl Samp 81 Jan 12:83
2: [ Freguency !Intul Samp #1 Jan 12:03
3: [ Frequency !Edge/Intul 81 Jan 12:83
4; Time Intvl {Intul Samp 81 Jan 12:84
5: UMM Frequency iEdgesfdge 81 Jan 12:B4
6: [ Frequency !Edge/Intul 81 Jan 12:84
7: NI Tiwe Intyl !Edge Holeé 81 Jan 12:84
8: [N Tise Intul iEdge Hold @1 Jan 12:84
9

Erase
REGISTER AVAILABLE

Reg [ata

Up to nine instrument siates may be saved, and prolected,
from the front panel, or via HP-IB.

Preset and Default Measurement Setup:

A Preset function is available to return the HP 5372A to a known
state. Saved instrument states and the HP-IB address are not
affected; however, the measurement memory is cleared.

After selecting a measurement function, the Default Measurement
Setup key is available to quickly begin making measurements for a
given measurement function. When pressed, a sample size of 100
measurements is selected, with Statistics enabled. The analyzer
automatically displays the Numeric screen.
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Teach/Learn String:

Programming can be simplified by configuring the HP 5372A to a
particular measurement setup from the front panel and then
reading the measurement setup into a “Learn String” via an HP-IB
controller. The controller can then send this string back to the

HP 5372A at any time as a “Teach String”. This will restore the
measurement setup to its original configuration.

Self Test:

The HP 5372A automatically runs a test of internal circuitry at
power-on. In addition, a similar Self Test can be invoked at any
time from the front panel or over HP-1B. Failures are noted on the
CRT and over HP-IB for both types of tests, or can be logged on a
printer directly using the Talk Only mode.

In addition to the Self Test, the HP 5372A allows diagnostic tests to
be performed individually on pertions of its internal circuitry.

HP 53720 Freguency and Time Interval Analyzer

Run

DIAGNDSTIC TESTS

1. Self Test 16. CRT Controller

2. Time Base 17. Key Controller

3. Input Pods 18. 0MA Controller

4, Tnput Amplifiers 19. Front Panel Until Fatl

5. Histogram 28. CRY Adjustment On

b. Count ICs ¢1. CRT Videc Pattern =

7. Gate Timer 2. External Amp

8. Measurement RAN  Z23. Randomizer

3, System ROM 24, Calibrate Interps

18. System RAM 25. Cal, Sensitivity

11. Non-volatile RAM

12. Real Time Cluck

13. Coprocesser

14. CRT RAH Test Kumber:
15. LED Latch

The HP 53724 offers a complete set of diagnostics and Self
Test for instrument troubleshooting.

Display Blanking:

For some applications, it may not be desireable to display measure-
ment results on the CRT of the HP 5372A. Via the System menu,
display blanking can be enabled. Status messages will still be
displayed but measurement results will not appear. All measure-
ment data can be retrieved over HP-IB. In addition, all front panel
keyboard functions except the numeric keypad and Restart key are
locked out. Using the Local Lockout command over HP-1B, all front
panel keys can be locked out including the numeric keypad and
Restart key.

Display Blanking is retained during instrument power-down and
can be exited by entering a number of 1000 or greater.
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Measurement Abort:

A measurement process may be suspended before the end of the
current block without loss of data by pressing the Shift, Manual Arm
key on the front panel or by sending the HP-IB ‘Abort’ command.
Measurements acquired up to that point can be accessed from the
front panel or via HP-IB,

Help Screens:

The HP 5372A offers an extensive series of Help screens providing
key information on its operation. The screens can be accessed via
the Help key.

HP 5372A Frequency and Time Interval Analyzer

HELP MENU: Block Diagram FUNCTION

SRAPHS
5372A Block Diagram INPUT
FUNCTION &
INPUT  PRE-TRIGSER MATH
Meas Past Numeric MATH
>_'| Iaput HProcessHPmcess Results

g gg TFoTE RESULTS
Kaypad Output
BSER RESULTS USER
INTER~ HP-18 Diag- INTERFACE
FACE Input nostics -
HP-1B TEST -- Mare --

Kightighted fabels carrespond to
available Help menu categories.

HP 53724 Help screens replace bulky pull-out cards with
quick and helpful operating information.

Status Menu:

The Status menu gives a complete summary of the current analyzer
setup. This menu provides a convenient way to document a
particular measurement setup, as well as view the entire
instrument setup at a glance.

KP E372R Frequency and Tiee Interual Analyzer

Tiwe Int A — B: 1.183 185 6 ms

STATUS B1 Jan 1589 12:88:83

Measurement: Time Intul A —» BTimebase: Int [nnibit:0Ff+7

s of Blocks: 1 Keas Size: 14

Term: M= 14 Meas Mode:32bit Tldet: >

Arming Trigger

Mode: Edge Holdoff Chan A: 58% p-p Pos edge
Block Holdofs Chan B: 58% p-p Pos edge
Pos edge of Ext Are Chan C: B YV Pos

Ext Arm: 1.58 ¥
p—Input Coupling: Common —¢
Samgle Arm Chan A Chan B Chan C
Automatic arming Pod: 54882 54882 -----
Imped: Sla Sen Gen
Bias: GNO BN GND
Atten: 1:1 111 a %

—Result Processing Myst: rin  Min -----
Stats:0ff Math:0ff Lin:0ff Non-8 Ref:0ff Blx Aug:---

The Status menu give you a complele overview of the
analyzer’s configuration. This screen is also useful to
document the HP 5372A configuration.
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Appendix A

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 interval 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 incrementa! value displayed

in a measurement. The LSD for the HP 5372A 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. Resolution 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 5372A 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 5372A:

1) the Set Reference feature for each input channel, or

2) the HP J06-59992A Time Interval Calibrator.

Accuracy = Random Errors + Systematic Errors
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Actual Value

Mazsuromamt
Reading

- Casel

Case I shows the results of random uncertainties (resolution) limiting measurement
precision. Case 2 shows the results of systematic uncertainly limiting measurement
precision. Accuracy specifications must include both systematic and random effects.

Trigger Error and
Trigger Level Timing Resolution and aceuracy equations consist of two terms which
Error 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 5372A, The
following equation is used to quantify trigger error.

VIE, F+{EF

Input Signal Slew Rate

Trigger Error =

Where:

E__ is the typical rms input amplifier noise (200 puV rms

am

typical).

E_1is the rms noise of the input signal over a 500 MHz
bandwidth.

The input signal slew rate value is determined at the trigger
point.
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Trigger
Error

7

MNoise
Spike

Hysteresis
Window

Voltage —

_/ Time —=

Trigger Error is due lo 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 5372A. 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 J06-59992A Time Interval Calibrator.

0.5 x Hysteresis Window 0.5 x Hysteresis Window )

Trigger Leve! Timing Error= ( - - -
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 Slew Rate

Actual
Trigger
Level /
Trigger Hysteresis
Level Window
r e
Trigger Level
Timing Error

Trigger Level Timing Error is a systematic uncertainty. It is constant for any
particular signal slew rate,
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Appendix B

Example
Measurements and
Uncertainty
Calculations

TTL Pulse Width
Measurement

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 te determine various
uncertainties.

A single-shot Pulse Width measurement is made with a value of
100.0 ns, The signal has 10 mV rms (28 mVpk"Ek) noise, a rise time of
20 ns, and a fall time of 10 ns over a 3 volt swing. The measurement
is made using the HP 54003A 1 MQ input pod with a 10:1 divider
probe. It has been 1 month since the HP 5372A time base has been
calibrated.

20ns 10ns
Risetime Falftime

3 Volts l. _I
0 Volts ___/ | U
L_‘ TTL Pulsewidth _J

100 ns

TTL Pulse Width measurement uncerieinty example.

Least Significant Digit Displayed:
=1200 ps

Resolution:

=+ 150 ps rms + Start Trigger Error + Stop Trigger Error

=+ 150 psrms

V{200 pV rms) 2+ (10 mV rms) 2 . V1200 pV rms)2+ {10 mV rms) 2
15 V/us B 30 Vius

=+1.15nsrms

%]
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Accuracy:

= + Resolution x (Time Base Aging x Pulse Width) £ Trigger Level Timing Error + 1 ns Systematic Error

25mvV. 225mV )+ 21.5mv . 21.5mV ]

=% 1.15 ns rms £ (5x 10719 x 30 days x 100 ns) + [( 15V/us ~ 30V/us | 15V/ 30 V/
us us Hs us

+ 1 ns Systematic Error

=+ 3.62 ns
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 5372A
time base has been calibrated.

2.5ns
Rise/Fall Time

-8 Voits

-1.6 Volts

ECL Period
10ns

Measurement uncertainty example using Time Inierval lo 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

VA200 pV rms)2 + {1 mV rms) 2 s V(200 pV rms)2 + (1 mV rms) 2

=+ 150 psrms
0.32V/ns 0.32V/ns

=1156 ps rms

Accuracy:

=+ Resolution + (Time Base Aging x Pulse Width) £ Trigger Level Timing Error + 1 ns Systematic Error
225mV ) 225 mV ) N 24 mV s 24 mV ]
032V/ns  032V/ns' 032V/ns 0.32V/ns

=+ 156 psrms +{5x 10-0x 30 days x 10 ns) £ [(
+ 1 ns Systematic Error

=+131ns

80



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 us 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 50Q input
pod is used with a -2 volt termination. It has been 1 month gince the
HP 5372A time base has been calibrated.
2.5ns
Rise/Fail Time
-8 Volts
-16 Volts \ I

l.,___' 1psec

Sample Interval

Measurement uncertainty example for a Frequency measurement on an ECL signal,

Least Significant Digit Displayed:

200 ps
= """ xF
Sample Interval X Trequency

=+ 20PS 00 MH:

T yus
=+ 20 kHz
Resolution:
= 150 ps rms +{1.4 x Trigger Error)

Sample Interval

V(200 pV rms)2+ (1 mV rms)2 )

150 ps rms + (1.4 x
0.32V/ns

ik
H+

x 100 MHz
1us

=+ 15.4 kHz

Accuracy:
=+ Resolution + (Time Base Aging x Frequency)
=+ 15.4kHz + (5 x 10°'% x 30 days x 100 MHz)

=+ 15.4kHz
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Appendix C

Warranted
Specifications The HP 5372A has two measurement modes - Normal and Fast.
If there are differences in the two modes, parameters pertaining
to the Fast mode will be contained in brackets [ 1.
Measurement
Functions
Frequency RANGE

Single Channel Measurements:

Channels A and B: 125 mHz [8 kHz] to 500 MHz.
Channel C: 100 MHz to 2 GHz.

Dual Channel Measurements:

Channels A and B: 250 mHz [16 kHz] to 500 MHz.
Channel C; 100 MHz to 2 GHz.

FOR A SINGLE MEASUREMENT
Least Significant Digit Displayed:
200ps

* ——————— x Frequency
Sample Interval

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

x Frequency

Accuracy:
+ Resolution + (Time Base Aging x Frequency),

MEAN ESTIMATION FOR AVERAGE MEASUREMENTS

rms Resolution:

Continuous Measurements (Number of Measurements per
Block =3):

V13.5 x (150ps rms + 1.4 x Trigger Error)
(Number of Blocks)"? x {Number of Measurements per Block}¥?x Sample Interval

x Frequency

All other Measurements:
N = number of measurements averaged.
+ 150 ps rms + (1.4 x Trigger Error)

Sample Interval x \V'N

Accuracy:
+ Resolution + (Time Base Aging x Frequency).

x Frequency

Period RANGE
Single Channel Measurements:

Channels A and B: 2 ns to 8.0 s [131 ps].
Channel C: 0.5 ns to 10 ns.
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Dual Channel Measurements:

Channels A and B: 2 ns ta 4.0 s [65 ps].
Channel C: 0.5 ns to 10 s,

FOR A SINGLE MEASUREMENT
Least Significant Digit Displayed:
200ps

ok
Sample Interval

X Period

Resolution:
4 150ps rms + {1.4 x Trigger Error)
X

Period
Sample Interval

Aecuracy:
+ Resolution + {Time Base Aging x Period).

MEAN ESTIMATION FOR AVERAGED MEASUREMENTS
rms Resolution:

Continuous Measurements (Number of Measurements per
Block =3):

V135 x ( 150ps rms + {1.4 x Trigger Error) )
{Number of Blocks)"2x (Number of Measurements per Block)32 x Sample Interval

x Period

All other Measurements:
N = number of measurements averaged.

+ 150ps rms + (1.4 x Trigger Error)

x Period
Sample Interval x VN

Accuracy:
+ Resolution = {Time Base Aging x Period),

Frequency or Range:
Period Ratio Channel A and B; 250 mHz [16 kHz] to 500 MHz {2 ns to 4.0 s [65 s]).

Channel C: 100 MHz to 2 GHz (0.5 ns to 10 ns).

Least Significant Digit Displayed:
200ps

Sample Interval

* x Ratio

Resolution:

150ps rms + (1.4 x Trigger Erroz)

+ x Ratio

Sample Interval

Accuracy (for Frequency A/B):
Time Base Aging x Frequency A

+ Resolution + -
Time Base Aging x Frequency B
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Totalize Resolution:
11 count of input per measurement sample, for each channel.

For A/B:
. Totalize Result A +1

Totalize Resuit B 1

For B/A:
. Totalize ResultB +1

Totalize Result A+1

Accuracy:
* Resolution

Time Interval Range:
Time Interval: 10 ns to 8.0 s {131 ps].

Continuous Time Interval: 100 ns [75 ns] to 8.0 5 [131 ps].

+ Time Interval: - 4.0 s [- 65 ys] to +4.0 [+ 65 ps], including
0 seconds.

Least Significant Digit Displayed:
N = number of measurements averaged.

200 ps
VN
Resolution:
N 150 ps rms + Start Trigger Error + Stop Trigger Error
VN
Accuracy:

+ Resolution + (Time Base Aging x Time Interval) £ Trigger Level Timing Error £ 1 ns Systematic Error.

Time Deviation Signal Input Range:
2 ns to 8.0 5 [131 ps).
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Least Significant Digit Displayed:
£ 200 ps.

Resolution:
+150 ps rms £ (1.4 x Trigger Error},

Aeccuracy:

+Resolutiont (Time Base Aging x Time Interval} =1 ns Systematic Error.

Automatic Carrier Determination
rms Resolution (for Number of Measurements per Block >3):

V13.5 x (150ps rms + 1.4 x Trigger Error)

{Number of Blocks)'? x {Number of Measurements per Block}¥? x Sample Interval

x Frequency

Accuracy:
+ Resolution + {Time Base Aging x Frequency).

Rise Time A and Range:
Fall Time A 1 ns to 100 us transitions (auto trigger).

Repetition Rate:
=0.5 Hz.

Time between pulses:
=8 ns.

Minimum Pulse Height (X1 Attenuation, Minimum Hysteresis):
200 mVpk_Pk {auto trigger).

Least Significant Digit Displayed:
N = number of measurements averaged.

200 ps
VN
Resolution:
. 150 ps rms + Start Trigger Error & Stop Trigger Error
VN
Accuracy:

+ Resolution + (Time Base Aging x Rise Time) 2 Trigger Level Timing Error + 1 ns Systematic Error
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Positive and Negative Range:
Pulse Width A 1 ns to 1 ms pulse width (auto trigger).

Repetition Rate:
205 Hz

Time between pulses:
>8ns.

Minimum Pulse Height (X1 Attenuation, Minimum Hysteresis);

200 mV . (auto trigger).

pk-pk

Least Significant Digit Displayed:
N = number of measurements averaged.

200 s

N

Resolution:
. 150 ps rms + Start Trigger Error + Stop Trigger Error

VN

-

Accuracy:
+ Resolution + {Time Base Aging x Pulse Width) + Trigger Level Timing Error x 1 ns Systematic Error*

*Systematic error can be significantly reduced with the HP J05-59992A Time Interval Calibrator.

Duty Cycle A Range:
0% to 100% (provided pulse width is > 1 ns, and signal period is:

< 1 ms (auto trigger).
<25 [32.5 us] (manual trigger).

Repetition Rate:
<0.5Hz.

Time between pulses:
=8ns.

Minimum Pulse Height (X1 Attenuation, Minimum Hysteresis):
20mV,, , (auto trigger).
Least Significant Digit Displayed:

+ 200ps

x 100%
Period
Resolution:
1 1
# Duty Cycle x {150 ps rms = (1.4 x Trigger Error \/ +
W Y ( P ( X 49 )) X (tz_h)z (13_11)2
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Accuracy:

Tri Levei Timing Error £ 1 ns
rigger Level Timing )“00%

+ Resolution = ( -
Period

Phase Signal Input Range:
250 mHz [16 kHz] to 500 MHz.

Least Significant Digit Displayed:
200 ps
Period

+ x 360°

Resolution: A relative to B (B relative to A)

- 1 1
tPhase x {150 ps rms x (1.4 x Trigger Error) ) x \/ +
( ) {ty-td 2 (ty-ty) 2

Accuracy: A relative to B (B relative to A)

Trigger Level Timing Error £ 1 ns
x 360°
Period

+ Resolution (

Phase Deviation Signal Input Range:
125 mHz [8 kHz] to 500 MHz

Least Significant Digit Displayed:
200 ps
Reference Period

x 360°

Resolution:
. ( 150 ps rms = {1.4 x Trigger Error}

x 369°
Reference Period )

‘ Accuracy:
{Time Base Aging x Time Interval) £ Trigger Level Timing Error £ 1 ns Systematic Error ) x 360°
Reference Period

+ Resolution * (

Automatic Carrier Determination
rms Resolution (for Number of Measurements per Block =3):

V13.5 x (150ps rms + 1.4 x Trigger Error)
(Number of Blocks}'? x (Number of Measurements per Block)¥2x Sample Interval

x Frequency

Accuracy:

+ Resolution + (Time Base Aging x Frequency).
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Peak Amplitudes A, B Frequency Range:
1 kHz to 200 MHz.

Amplitude Range (X1 Attenuation):
20mvV,_ to2V

pk-pk pk-pk”

Accuracy:
+20% of peak-to-peak amplitude, 1 kHz to 200 MHz.

Input

Channel Aand B All input signals refer to sinusoidal signals, except where noted.

Input Pods

The following specifications refer to pods installed in an HP 5372A
system,

HP 54002A

Bandwidth:
dc to 500 MHz.

Maximum input voltage:
X1: +2V,
X2.5: £5V.

HP 54001A

Bandwidth:
dc to 500 MHz.

Maximum input voltage:

+20V.

HP 54003A with 10:1 probe

Bandwidth:
dc to 300 MHz.

Maximum input voltage:
+20V.

HP 54003A without 10:1 probe
Bandwidth:
dec to 300 MHz

Maximum input voltage:
+2V.
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The following specifications refer to an HP 5372A with HP 54002A
pods installed.
Range:

dc coupled to 500 MHz.

Sensitivity (X1 Attenuation, Minimum Hysteresis):

15mV rms sine wave (45 mV ).
45 mV,, ., for a minimum pulse width.

Minimum pulse width:

For all measurement modes except Holdoff Arming: 1ns (ata
minimum amplitude).

Holdoff Arming modes: 1.5 ns {(at a minimum amplitude).
Dynamic Range:
X1:45mV,_ to2V

pk-pk pk-pk”

Signal Operating Range:
X1:-2Vdc < dc L ac pk < +2 Vde.

Damage Level:
X1:+25V (dc tac pk).

X2.5:+5.5V (dc + ac pk).

Input Triggering Characteristics

Auto Triggering
Manual {Single or
Triggering Repetitive)
Voltage Range:
X1: -2Vde to +2 Ve -2Vde te +2 Vde
X2.5: -5 Vide to +5 Vde -5Vde te +5 Vie
Frequency Range: dc¢ to 500 MHz 1 kHz to 200 MHz
Accuracy: 20 mV £ 1% of setting 20%of , .,
amplitude
(200mv
minimums
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External Arm In addition to the External Arm input, both input channels A and B
may also be used as high performance arming inputs.

Range:
dc coupled to 100 MHz.

Sensitivity:
50 mV rms sine wave.

140 mV,, ., ata minimum pulse width.

Minimum Pulse Width:
5 ns at a minimum amplitude.

Dynamic Range:
0mV.  to5V

pk-pk pk-pk”

Signal Operating Range:
-5Vde < dc t ac pk < +5 Vde.

Damage Level:

5Vrms(+15V , .. dctpeak ac).
Channel C The following applies to the optional high frequency measurement
(Option 030 or Option 090) channel included with Option 030 and Option 090.
Range:
100 MHz to 2 GHz.

Sensitivity (0% attenuation):

100 MHz to 1.5 GHz; - 25 dBm.
>1.5 GHz to 2.0 GHz: - 20 dBm.

Dynamic Range (0% attenuation):

100 MHz to 1.5 GHz: - 25 dBm to + 7 dBm.
>1.5 GHztc 2.0 GHz: - 20 dBm to + 7 dBm.

Signal Operating Range:
- 5 Vdc to +5 Vde.

Damage Level:

AC > +20 dBm.
DCtHV.
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Rear Panel
Connectors

Frequency Standard
External Input

Inhibit

Option 060 Rear Panel
Inputs

Input Level Range:
1.0V, _to50V

pk-pk ph-pk”

Acceptable Frequencies:
1 MHz, 2 MHz, 5 MHz, or 10 MHz, £ 1%.

Damage Level:
10 V(dc + peak ac).

Damage Level:
+55V.

Input channel A and B performance is equivalent to front panel
performance. External Arm performance for the Option 060
configuration is as follows:

Range:
dc coupled to 100 MHz,

Sensitivity:
100 mV rms sine wave,

280 mV , , ata minimum pulse width.

Minimum Pulse Width:
5 ns at a minimum amplitude.

Dynamic Range:

280 m\llI tosV dc to 20 MHz.

k- pk phpk’

280mV,  to25V 20 MHz to 100 MHz.

pk-pk ph-pk’

Signal Operating Range:
15 Vde.

Damage Level:
S5Vrms(t15V , . dctpeak ac).

All triggering specifications are the same as for the front panel
configuration.
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Time Base

Frequency 10 MHz

Stability Aging Rate:
<5X 10" per day after a 24 hour warm-up
when:

1. oscillator off-time* was less than 24 hours.

2. oscillator aging rate was < 5 x 10'% per day prior to turn-
off.*

< 5 10°' per day in less than 30 days of continuous operation
for off-time* greater than 24 hours.

< 1x 107 per year for continuous operation.

Short Term:
< 1x 10" for a 1 second average.

Temperature:
< 7x10°% 0to 40° C ambient temperature.

Line Voltage:
< 1 x 10" for 10% change from the Nominai line voltage.

Warm-up:
Within 5 x 10 of final value**, 10 minutes after turn-gn
when:
1. HP 5372A is operated in a 25° C environment.
2. Oscillator off-time* was less than 24 hours.

3. Oscillator aging rate was < 5§ x 10'* per day prior to turn-
off*,

General

Operating Temperature:

010 40° C.

Power Requirements:
Voltages:
100, 120, 220 or 240 Vac, £ 10%.

Frequencies:
45 - 66 Hz for all voltages.
360 - 440 Hz for 100 and 120 Vac.

Maximum Power:

500 VA

“Turn-off”, “turn-on”, and “off-time” apply to periods when power is disconnected
from the HP 5372A rear pancl. Stand-by operation provides power to the
oscillator's oven.

** Final value is defined as osciliator frequency 24 hours after turn-on*.
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Table 1. HP 5372A Arming Modes

ARMING MODE MEASUREMENT FUNCTION
POS WIDTH
FIME CONTINUDUS L FIME NEG WIDOTH
INTERVAL TIME INTERVAL INTERVAL OR RISETIME
OR OR HISTOGRAM FREGUENCY, FALL THVE PEAK PHASE TIME
HISTOGRAMTI HISTOGRAM CTI +TI PERIGD TOTALIZE DUTY CYCLE PHASE AMPUTUDE | BEVIATION | DEVIATION
A |A-B A A A-B| A DUAL’ DUAL' A ArelB A A A
B | B-A B B -A RATIO? B | RATIO: Brel A B B B
c sums SUME
i DIFF DIFF
AUTOMATIC
AUTOMATIC e e | o ] e [ e ] o ] | ¢ e [ c* c
HOLDOFF
EDGE HOLDOFF € ! € c C c c £ C
TIME HOLDOFF C ¢ ¢ c
EVENT HOLDOFF c C c
SAMPLING
INTERVAL SAMPLING | C c c C c C c c* C p c
TIME SAMPLING N
CYCLE SAMPLING ¢
EDGE SAMPLING ¢ c ¢ C
PARITY SAMPLING c
REPET EDGE c C ¢ ¢
SAMPLING
REPET EDGE-PARITY ¢
SAMPLING
RANDOM SAMPLING | C C c
HOLDOFE/SAMPLING
EDGE/INTERVAL 3 c ¢ I« ¢ ¢ c C C C C
EDGE/TIME N
DGE/EDGE £ c c
EDGE/CYCLE €
EDGE/EVENT N N
EDGE/PARITY c
EDGE/RANDOM c € C
TIME/INTERVAL c T
TIMETIME N N N
EVENT/INTERVAL c
EVENT/EVENT N N N
EXTERNALLY GATED c
MANUAL N N

Symbol € or N indicates that a measurement can be made using the corresponding combination of Function, Channel, and Arming selections.
C = Continuous Arming (Holdoff/Sample Arming}
N = Non-Continuous arming (Start/Stop Arming)
* = Default Arming

L P e

ARMING CATEGORIES

Category Continuous Arming Modes Non-continucus Arming Modes
Automatic Block Holdoff is Automatic none

Sampie Arm is Automatic
Holdoff Modes Bltock Holdoff is Selectable none

Sample Arm is Automatic

Sampling Modes

Block Holdoff is Automatic
Sample Arm is Selectable

Start Arm is Automatic
Stop Arm is Selectable

Holdoff/Sampling
Modes

Block Holdoff is Selectable
Sample Arm is Selectable

Start Arm is Selectable
Stop Arm is Selectable

. DUAL. Simultaneous Dual-Channed, (2 results). Frequency and Period options are: A%B, A&C, B&C. Totalize option is: A&B.
. RATIO. Frequency and Period ratio options are: A/B, AJC, B/A, B/C, £/A, C/B. Tutalize ratio options are: A/B, BfA.
. SUM. Frequency and Period sum options are A+8, A+C, B+C. Totalize sum option is: A+B
. DIFFEREMCE. 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.
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telephone directory or an HP regional office listed below for the
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United States:
Hewlett-Packard Company
4 Choke Cherry Road
Rockville, MD 20859
13011 670-4300

Hewleit-Packard Company
5201 Tollview Drive
Rolling Meadows, IL 60008
(312} 255-9800
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1404) 955-1500
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(416) 678-9430

Japan:
Yokogawa-Hewlell-Packard Ltd.
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(0315371 1351

Latin America:

Hewlett-Packard

Latin American Region Headquarters
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Lomas de Chapultepec

11000 Mexico, DD.F. Mexico

{h2h) 202-0155

Australia/New Zealand:
Hewlett-Packard Australia Ltd.
31-41 Joseph Street
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Melbourne, Australia

103) 895-2895

Far East:
Hewlett-Packard Asia Ltd.
22/F Bond Centre

West Tower

89 Quecnsway

Central, Hong Kong

15y B4877TT
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10222) 2500 0
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(02761 3111

Denmark:
27 81 66 40

Finland:
(0188 721

France:
(1)B0 77 42 52

Germany:
061724000

Greece:
(31168 28 11

Ieceland:
101) 671 000

Ireland:
{01) 88 33 99

Italy:
(02} 92 36 91

Netherlands:
1020) 547 6669

Norway:
(02324 60 90

Spain:
900 123 123

Sweden:
fO8) THO 20 06

Switzerland:

1057) 31 21 11 (Head office)

(0221 780 41 11 {Suisse Romande)
(046) 05 15 85 (Customer Information
Center)

UK.
(0734 777 828

Middle East and Africa:
Geneva-Switzerland
41/22 780 7111
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Hewlett-Packard S.A.

150, Route du Nant d'Avril
1217 Meyrin 2
Geneva--Switzerland

41/22 780 B111
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