
• System can be configured for

compliance testing at 155 Mb/s,

622 Mb/s, 2488 Mb/s, or

9953 Mb/s

• Compliant measurements to the

20 MHz and 80 MHz bandwidth

requirements of ITU-T 0.172 

and Bellcore GR-253-CORE stan-

dards

• The 0.002 UI rms intrinsic jitter

noise floor is less than half the

limit allowed in the standards

• Jitter characterization at any

rate from below 50 Mb/s through

12.5 Gb/s

• Measure jitter transfer, jitter

tolerance, and jitter generation/

output

• Built-in standard test templates

for SDH/SONET compliance test,

or customize your own test

templates

• Diagnostic testing to view

demodulated jitter spectrum and

waveform or clock spectrum and

waveform

• Upgrade the Agilent 71501B/C 

to 71501D with the addition of

the new Agilent N1015A modula-

tion test set and 70874D jitter

analysis system software

High-speed digital transmission

systems are often required to

receive or regenerate data using 

a clock signal that is recovered 

or extracted from the data wave-

form. Variation in the data rate,

commonly known as jitter can

complicate the clock recovery and

data regeneration process. To guar-

antee a high level of performance

in the presence of jitter, compo-

nents and systems are typically

required to adhere to a rigorous set

of jitter performance standards.

The Agilent 71501D jitter analysis

system helps you perform a thor-

ough jitter characterization of your

devices from the chip or compo-

nent level through complete trans-

mission systems. Coupled with

either an Agilent 86130A or

71612C error performance

analyzer1, SDH/SONET standard

tests for jitter transfer, jitter toler-

ance, and jitter generation/output

can be performed at STM-4/OC-12

(622 Mb/s), STM-16/OC-48

(2488 Mb/s) rates, and STM-64/

OC-192 (9953 Mb/s). 

The Agilent N1015A modulation

test set enables the expanded

modulation bandwidths to 20 

and 80 MHz at 2.5 and 10 Gb/s

respectively. It also enables the

0.002 UI rms intrinsic jitter noise

floor. Although the system is

frequency agile, the 20 MHz

expanded modulation range is

limited to between 2.4 and

3.2 Gb/s. The 80 MHz expanded

modulation range is limited to

between 9.8 and 12.5 Gb/s.

Because the system is completely

frequency agile, these tests can also

be performed at any rate from

below 50 Mb/s to above 12.5 Gb/s,

such as the Fibre Channel 1063

Mb/s rate. Some utility for the

STM-1/OC-3 (155 Mb/s) rate may be

obtained. For 622 Mb/s (STM-4/

OC-12) or 155 Mb/s (STM-1/OC-3),

the Agilent N1015A modulation

test set is not necessary for

SDH/SONET standards tests. 

The Agilent 71501D is designed to

be used as a separate, stand-alone

measurement solution when

combined with an Agilent 86130A

or 71612C.

A flexible, wide bandwidth 
jitter analysis system

Agilent 71501D
Jitter Analysis System
Product Overview

1. Only Agilent error performance analyzers can be used in the 71501D system.



The Agilent 71501D jitter analysis

system gives basic parametric

information without requiring

functional performance such as

data headers, framing, or alarms.

This makes it an attractive solution

for semiconductor and component

manufacturers as well as more

complex modules and systems.

Jitter transfer

Jitter transfer is typically used to

describe how a clock recovery

module or repeater locks and

tracks data as jitter is placed upon

it. In simple terms, it is the ratio 

of the jitter on the output of the

device or system compared to the

jitter on the data going into the

device. Jitter transfer is typically

measured as a function of jitter

frequency.

Figure 1 shows a jitter transfer

measurement of a device operating

at 9953 Mb/s (STM-64/OC-192).

Because the measurement is a

ratio, the results are unitless, and

expressed in decibels. In this

measurement, the jitter modula-

tion, at a specific modulation rate

or frequency, is impressed upon

the data. The magnitude of the

jitter is typically set at levels speci-

fied for a jitter tolerance test

(discussed later). The jitter at the

input to the device-under-test

(DUT), as well as the jitter at the

output of the DUT are measured

simultaneously. The jitter transfer

at this jitter rate is then computed.

The jitter frequency is incremented

and the measurement repeated.

This process continues until the

device has been characterized over

the full 80 MHz bandwidth

required by ITU-T 0.172 

The test system block diagram for

a jitter transfer measurement is

shown in Figure 2. The Agilent

33250A is used as a source of jitter

modulation from as low as 20 Hz to

as high as 80 MHz. The 33250A

signal is routed to the phase/

frequency modulation input of the

system clock source. The 33250A

output is automatically set to

generate the desired jitter level and

frequency. The N1015A modula-

tion test set allows STM-16/OC-48

(2488 Mb/s) and STM-64/OC-192

(9953 Mb/s) compliant jitter

measurements by providing an 80

MHz modulation bandwidth and

0.002 UI rms intrinsic jitter noise

floor. The signal is routed to the

Agilent 86130A or 71612C pattern

generator, thus producing data

with the desired jitter. This data

signal is then fed to the DUT. The

recovered clock signal is routed to

Channel 1 of the Agilent 71501D.

The clock signal from the pattern

generator is used as a reference

signal and is routed to Channel 2 of

the 71501D. Jitter transfer

measurement accuracy is enhanced

if signal harmonic content is

suppressed. Thus low pass or band-

pass filters are typically used in the

measurement paths.

The results of the jitter transfer

measurement can be displayed in

one of three ways. Figure 1 shows

the jitter transfer function in the

“transfer plot” mode. In this mode,

the jitter transfer function is

displayed on a 10 dB/ division

scale, usually against the

SDH/SONET specification line. 

A second method for displaying the

jitter transfer performance is with

the “delta plot”. In this mode the

results are displayed as the differ-

ence between actual performance

and specified performance. For

example, if the maximum allowable

value of the jitter transfer is

0.1 dB, and the actual performance

is 0 dB, the delta plot will show

this as being a value of –0.1 dB, as

it is 0.1 dB below or within specifi-

cation. A delta plot is shown in

Figure 3.

Note also that in the delta plot, the

vertical scale is 2 dB/division,

presenting a much higher resolu-

tion display than the transfer plot.

A third technique for displaying

the jitter transfer function is a

numerical listing. Figure 4 shows a

listing of the jitter transfer

measurement results. The

measured response, the maximum

allowed response, the difference
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Figure 2. Block diagram for jitter transfer measurements

Figure 1. Jitter transfer measurement 

of a device operating at 9953 Mb/s

Figure 3. Delta plot jitter transfer test results



between actual and specified

performance, and a pass/fail status

are all listed.

For margin testing, or to create a

custom specification, the magni-

tude and the location of the corner

frequency of the specification limit

can be set by the user.

To accurately characterize the

jitter transfer function, it may be

necessary to perform an analysis

over a frequency range that is

narrower than that provided by the

default test setup. This is achieved

by generating a custom template to

define the test over the region of

interest. For example, the test can

easily be altered to zoom in on the

region of interest, as is shown in

Figure 5.

Multiplexers and demultiplexers:

Jitter analysis for devices where 

the output rate is different than the

input rate

A unique feature of the Agilent

71501D jitter analysis system is the

ability to measure jitter transfer

through a device where the input

and output rates are not the same.

Typical examples include devices

where several data channels are

multiplexed together. A higher rate

clock signal may be derived from

the lower data rate input. Or, char-

acterization of jitter transfer from

a low frequency reference clock

(such as 19.44 MHz) to a standard

rate output (such as 622.08 Mb/s)

may be required2. The input and

output rates do not need to be

harmonically related because of

the frequency agility of the Agilent

71501D jitter analysis system.

Figure 6 shows a jitter transfer

measurement of a 155.52 Mb/s to

4.977 Gb/s multiplexer. Note that

the measurement is automatically

scaled such that 0 dB represents

no jitter “gain” or “loss” through

the multiplexing process.

The architecture of the 71501D

jitter analysis system is sampler

based, which is the key to this

frequency agile system. The

tradeoff is that the jitter transfer

measurements are performed by

analyzing the recovered clock

signal, as the test system is not

capable of measuring jitter on a

true data signal. There are devices

where clock recovery and data

regeneration take place, yet no

external clock signal is produced.

Unfortunately, the 71501D jitter

analysis system requires a clock

signal from the DUT for jitter

transfer measurements. In these

cases, the pattern from the Agilent

86130A or 71612C is set to

produce data with a high clock

content, such as a 10101010

pattern. This will provide a valid

jitter transfer measurement when

the transfer response of the DUT is

dominated by the loop bandwidth

of the phase-locked loop in the

clock recovery system and PLL

bandwidth is not dependent upon

data patterns. Also, because the

apparent clock rate from a

10101010 pattern is one-half of a

true clock signal, the measurement

is made in the multiplex mode.

Note that the intent of the jitter

transfer measurement is not to see

how much jitter a component or

device adds to a data signal. This 

is better measured using the jitter

generation/output measurement

which is discussed later. Instead,

jitter transfer is intended to show

the performance of clock recovery

as a function of jitter frequency.

Jitter transfer measurement 

uncertainties

An important feature of the

Agilent 71501D jitter analysis

system measurement technique is

that it is a two channel “simulta-

neous” measurement technique.

Thus system drift is common to

both channels and is not a signifi-

cant factor in the measurement.

Jitter transfer measurement uncer-

tainty is then a function of the

inherent ability of the 71501D

jitter analysis system to measure

jitter. The uncertainty of a jitter

transfer measurement is ±0.05 dB

to 500 kHz, ±0.01 to 4 MHz, and

±0.02 to 80 MHz. It is assumed that

both measurement channels are

filtered to reject harmonic signal

content3. 
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Figure 4. Jitter transfer tabular test results

2. When using signals below 100 MHz, the quality of the clock outputs of the pattern generator may be degraded. The signal from the clock source may need to be used as the reference as

opposed to the clock output of the pattern generator.

3. Typically, filtering is achieved using the bandpass filters supplied as part of the system for jitter generation measurements.

Figure 5. “Zoomed in” transfer results Figure 6. Jitter transfer measurement of

a multiplexer



Jitter tolerance

Jitter tolerance is used to describe

the ability of a device or system to

maintain communication quality in

the presence of jitter. The test can

be viewed in two ways. A stan-

dards based compliance test would

require the equipment to maintain

a specific bit-error-ratio (BER)

level at pre-defined jitter levels and

jitter frequencies. Another form of

testing would determine the actual

jitter levels where the DUT can no

longer maintain a desired BER.

Both test methods are available

with the Agilent 71501D jitter

analysis system.

Similar to a jitter transfer test, a

jitter tolerance test is performed at

several jitter frequencies. The jitter

magnitudes are normally defined

by the standard against which the

test is being performed. For

SONET-based tests, the jitter

magnitude is 15 unit intervals

(UI, one bit period of jitter) for low

jitter rates, 1.5 UI for medium jitter

rates, and 0.15 UI for high jitter

rates. For SDH-based tests, the

jitter level is 1.5 UI at low and mid

jitter rates, and 0.15 UI at high

jitter rates. Both SDH and SONET

test templates are built into the

system. If jitter levels and frequen-

cies other than those defined by

the standard based tests are

desired, a straightforward proce-

dure is available to develop custom

templates. For example, proposed

jitter tolerance tests for Fibre

Channel 1062.5 Mb/s systems can

be performed using the Agilent

71501D.

Figure 7 shows the results of a

SONET OC-192 jitter tolerance test

displaying the test points with

their associated jitter magnitudes

and frequencies in a graphical

display (tabular display is also

available). Jitter transfer tests are

also performed with these jitter

levels and frequencies applied to

the data. The measurement

process is as follows: A BER

measurement of the DUT is

performed with jitter-free data.

The signal power is attenuated

until the onset of errors or a

specific BER is achieved. The

attenuation is then reduced 1 dB.

The jitter modulation source, the

Agilent 33250A, is routed to the

FM port of the clock source. The

33250A is also controlled by the

Agilent 71501D to yield the

required jitter frequency and

magnitude on the clock signal,

which in turn will translate this

jitter to the pattern generator data

output. This data is then sent to

the DUT. The recovered clock and

data from the DUT is then routed

to the Agilent 86130A or 71612C

error detector where a BER

measurement is performed.

Pattern lengths, data levels, gating

times and so forth are set by the

Agilent 86130A or 71612C. 

The results of the BER test are

monitored by the Agilent 71501D.

The 71501D compares the actual

BER performance to the desired

level (defined by the user) to deter-

mine the pass or fail status. If the

desired BER limit is maintained, 

a green box is placed at that test

point on the results plot. If the

BER limit is exceeded, a red X is

placed on the results plot. This

process is repeated for each test

point as defined by the test

template.

The above method is used to verify

compliance to a given test stan-

dard. If the DUT passes the test, it

is still unknown just what level of

tolerance is achievable. A simple

margin test can be performed by

selecting a percentage margin by

which to increase the jitter magni-

tude at each test point. Figure 9

shows a test performed at 50%

above the compliance level.

Another available technique is to

perform a tolerance search. In this

mode the Agilent 71501D will

initially perform the BER test with

the jitter level set to that of the

template. The jitter will then be

systematically increased by a user-

defined factor and a BER test

performed until the desired BER

limit is exceeded, or the test

system generation capability is
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exceeded. If the DUT is not capable

of achieving basic compliance

levels, the search factor can be set

to a negative level. In this mode,

the jitter level will be decreased

until a level is reached where the

DUT can maintain the desired BER.

Figure 10 shows the results of a

tolerance search test.

For single point testing, the jitter

frequency and magnitude can be

arbitrarily selected and a BER test

performed.

All of the above jitter tolerance

tests may also be performed on

multiplexing and de-multiplexing

devices. The Agilent 71501D jitter

analysis system simply sets the

desired jitter levels at the input

side of the DUT, and the appro-

priate BER test is performed at the

output rate by the Agilent 86130A

or 71612C.

Jitter tolerance measurements on

devices with no clock output signal

If the DUT has no recovered clock

output, the source of the clock

signal for the Agilent 86130A or

71612C BERT would be the same

as what would be used for a

conventional BER test (as if no

jitter were applied to the data). For

example, the clock output of the

pattern generator might be used as

an input to the error detector.

Jitter tolerance measurement uncer-

tainties and accuracies

The key measurement in a jitter

tolerance test is BER. The uncer-

tainty of a BER measurement is

dictated by the Agilent 86130A or

71612C and how they are config-

ured. Accuracy of the Agilent

71501D jitter analysis system

involves precision in setting a

specific jitter level. 

Jitter generation and 

output jitter

Jitter generation and output jitter

are measurements which deter-

mine the amount of jitter a compo-

nent or system adds to an input

data signal. In this measurement

the Agilent 33250A jitter modula-

tion source is disabled, thus no

jitter modulation is applied to the

data. The jitter-free data from the

Agilent 86130A or 71612C is routed

to the DUT, and the DUT output

clock signal is received and

measured by the Agilent 71501D.

Because this is essentially a noise

measurement, it is defined over a

specific bandwidth. For example, 

a jitter generation measurement at

the STM-64/OC-192 rate of

9953 Mb/s examines only the

demodulated jitter spectrum from

50 kHz to 80 MHz. The band limiting

process is achieved in two stages.

First, the signal is sent through a

hardware bandpass filter centered

at the data rate frequency. The

bandwidth of the filter is dependent

upon the data rate and in the 9953

Mb/s case is ± 80 MHz centered at

9953.28 MHz. Filter bandwidth and

center frequency are unique to each

data rate. By passing the signal

through the hardware filter, the

high end of the jitter spectrum is

determined. The signal is then

demodulated to extract the jitter

modulation. The baseband jitter is

passed through a software filter to

reject the low frequency spectrum.

In the case of the 9953.28 Mb/s

jitter generation measurement the

default filter cutoff is 50 kHz. The

software filter is user selectable.

Several “traces” of the intrinsic

jitter are recorded. The peak-to-

peak extremes of the signal are

monitored to yield the required

measurement of peak-to-peak jitter.

The RMS jitter is also determined.

Figures 11 and 12 show the

measurement configuration and a

measurement of jitter generation on

a 9953 Mb/s regenerator.

These measurements can only be

made on clock signals and not on

data signals. If only a data signal is

available from the DUT, it would

first need to pass through a clock

recovery scheme which would not

add a significant amount of jitter

while extracting a clock signal. This

clock recovery scheme would also

need to have a jitter transfer func-

tion that was flat over the spec-

trum of interest so as not to

degrade the measurement results.
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Figure 10. Jitter tolerance search

results

Figure 12. Jitter generation measurement of

a 9953 Mb/s regenerator
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Figure 11. Measurement configuration for jitter generation



Output jitter

Output jitter measurements are

almost identical to jitter generation

measurements. The only difference

from a measurement perspective is

that the frequency position of the

software highpass filter is set for

two values. In the case of a

622 Mb/s signal, instead of a 12

kHz cutoff, measurements are

made with both a 1 kHz and a

250 kHz cutoff. The hardware filter

is identical to that used in the jitter

generation measurement, yielding

an approximate 5 MHz jitter 

spectrum. 

Hardware filters for 155, 622, 2488,

and 9953 Mb/s are supplied as

standard equipment with the

Agilent 71501D system. Optional

filters are available at other stan-

dard SONET/SDH rates, as well as

other popular rates.

Jitter generation and output jitter

measurement accuracy

The factors which dominate

intrinsic jitter measurement accu-

racy are the jitter of the test

system itself and its ability to accu-

rately characterize jitter “noise”

signals. Test system jitter is

dictated to a large extent by the

Agilent 70820A microwave transi-

tion analyzer. This then sets a

minimum or baseline level of jitter

that can be measured. The uncer-

tainty in making intrinsic jitter

measurements, not accounting for

the baseline jitter is ±10% of the

measured value. Thus measure-

ment uncertainty is ±10% + base-

line. Table 1 (page 7) shows the

baseline limitations for various

system configurations.

Diagnostic capabilities 

of Agilent 71501D system

For diagnostic purposes, the

Agilent 71501D has the ability to

display the demodulated or “base-

band” jitter spectrum and wave-

form of a phase modulated clock

signal. Also, similar to using a

high-frequency spectrum analyzer

and high-speed oscilloscope, the

clock spectrum and waveform can

be displayed. Examples are shown

in Figure 13.

For troubleshooting purposes, the

system can provide data signals

with arbitrary jitter magnitudes and

frequencies. For example, if a data

stream with 2 UI of jitter at 15 kHz

is desired, simply enter in these

values and the system will automat-

ically produce the desired signal.

Configuring a system

There are a variety of configura-

tions allowable with the Agilent

71501D jitter analysis system.

Selection of the correct configura-

tion is dependent upon the range

of data rates over which testing is

to occur. The fundamental compo-

nents of a complete system

include:

1. Agilent 71501D jitter

receiver/system controller. This

is made up of the Agilent

70004A4 display mainframe and

the Agilent 70820A microwave

transition analyzer.

2. Agilent 33250A function/

arbitrary waveform generator

which acts as the jitter modula-

tion source.

3. Frequency/phase modulatable

clock source5: Agilent 83752A 

or E4422B

4. Data pattern generator: Agilent

86130A6 error performance

analyzer or the Agilent 71612C

error performance analyzer

(specific component is the

Agilent 70843B option UHG

pattern generator)

5. Error detector (for jitter toler-

ance test): Agilent 86130A error

performance analyzer or the

Agilent 71612C error perfor-

mance analyzer (specific compo-

nent is the Agilent 70843B

option UHH error detector)

6

Clock spectrum

Demodulated jitter waveforms

Demodulated jitter spectrum

4. The Agilent 71501D or Agilent 71501D/71612C system can operate with one or two Agilent 70004A display mainframes.

5. Other clock sources that were supported by the 71501B/D will also be supported by, but not sold with the 71501D: Agilent 83752A, Agilent 83732B, and Agilent 70311A (obsolete).

6. Configuration requires external clock source.

Figure 13. Diagnostic measurement 

capabilities



The Agilent 71501D and 33250A

must be included in the system.

Choosing a pattern generator and

error detector is dictated by the

highest data rate at which testing

is to occur. The Agilent 86130A

system normally operates from

50 Mb/s to 3.6 Mb/s. The Agilent

71612C system operates from

100 Mb/s to 12500 Mb/s. Choosing

a clock source is based on the

following criteria:

1. Range of data rates to be tested

2. Jitter modulation bandwidth

requirements

3. Jitter magnitude requirements

Agilent 83752A clock source
(included as a standard part of the

Agilent 71501D jitter analysis

system, a delete option is available)

This clock source can operate from

10 Mb/s to 20 Gb/s. It is a general-

purpose signal generator with

frequency/phase modulation char-

acteristics that are essentially

independent of the selected clock

frequency. That is, the modulation

capabilities at 155 Mb/s are similar

to the capabilities at 10 Gb/s. The

jitter magnitude versus jitter

frequency response is shown in

Figure 14. Minimum jitter refers to

the smallest jitter level that can be

precisely set by the system.

Modulation range is about 250 Hz

to 80 MHz. SDH/ SONET jitter

transfer measurements require

operation beyond 2 MHz at 2488

Mb/s and beyond 1 MHz for jitter

tolerance. Lower data rates require

proportionally lower jitter modula-

tion bandwidths. Thus the Agilent

83752A provides very good jitter

capabilities over a broad range of

data rates. 

The Agilent 83752A clock source

does not operate as part of the

Agilent Technologies Modular

Measurement System. When

operating with either the

Agilent 86130A or 71612A/B as a

stand-alone BERT independent of

the Agilent 71501D jitter analysis

system, setting the clock

frequency for the pattern

generator is achieved directly at

the 83752A either manually or

over GPIB. (The Agilent 83752A is

controlled automatically by the

71501D when performing jitter

analysis). 

Agilent 83732B clock source

The Agilent 83732B clock source

will operate from 10 Mb/s to 20

Gb/s. However, because it can

produce larger jitter levels at low

frequencies in comparison to the

83752A, the 83732B will

provide better performance at

those frequencies when testing

OC-48/STM-16 and OC-192/

STM-64 systems with the

N1015A modulation test set.

Agilent E4422B 

clock source

The Agilent E4422B will

operate at data rates from 1

Gb/s to 4 Gb/s. Its jitter modu-

lation range is from 60 Hz to 3

MHz. Because it does not

operate below 500 Mb/s, it

cannot be used for 155 Mb/s

testing. However, modulation

performance exceeds 2488 Mb/s

templates. Similar to the

Agilent 83752A, modulation

performance is independent of

data rate. Jitter generation/

output capabilities are

discussed in Table 1.

Jitter testing at Fibre Channel

and other non-SDH/SONET

rates

Because the Agilent 71501D is

frequency agile, jitter transfer,

tolerance and generation/output

testing at Fibre Channel or other

rates is performed in the same

fashion as SDH/SONET tests. The

jitter levels for transfer and toler-

ance test could be default values

used in a SONET or SDH test, or

could be user defined. Once a test

template has been defined, it can

be easily saved and recalled for any

subsequent testing.
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Jitter Generation (noise) Baseline

OC-48/STM-16 OC-192/STM-64

Without Agilent N1015A test set (RMS/pp) 0.002/.02 UI .006/.06 UI

With Agilent N1015A test set (RMS/pp) 0.002/.02 UI .002/.02 UI

7. In terms of ease-of-use, measurement speed, accuracy, and configuration flexibility, the Agilent 86100 Infiniium DCA is a superior measurement tool for eye-diagram analysis in comparison

to any other instrument, including the Agilent 71501D. A general recommendation is that the Agilent 71501D should not be selected for eye-diagram analysis alone, but as a jitter analysis

system with incremental eye-diagram analysis capabilities.

Table 1. Jitter generation characteristics
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Figure 14. 83752A/N1015A Capability 

(9.8–12.5 Gb/s)

Figure 15. E4422B/N1015A Capability

(2.4–3.2 Gb/s)



Eye-diagram analysis

The Agilent 71501D jitter analysis

system can also be configured as a

high-speed eye-diagram analyzer

using Option 005 eye-diagram

analysis software. The Agilent

71501D eye-diagram analysis soft-

ware allows the system to operate

similar to a high-speed sampling

oscilloscope such as the Agilent

86100 Infiniium DCA7. 

The Agilent 71501D can perform

eye-diagram analysis such as

extinction-ratio testing and mask

testing. In addition, the software

allows the system to operate in

Agilent eyeline mode only with the

71603 BERT or the 70841B pattern

generator. In eyeline mode the eye-

diagram display shows continuous

traces instead of synchronous

dots. This allows pattern depen-

dent effects to be investigated. 

For example, the trace leading 

to a mask violation can be

captured and displayed. The

eyeline eye diagram can take

advantage of trace averaging. Thus

very small energy signals can be

extracted from broadband noise.

Finally, eye diagrams can be

analyzed using software filters.

Fourth-order Bessel-Thomson

filters can be easily designed for

virtually any data rate allowing

analysis without having to actually

construct a hardware filter.

The eye-diagram analysis software

is a separate application from the

jitter analysis software. The appli-

cations cannot be run simultane-

ously. Switching from eye-diagram

analysis to jitter analysis requires

reloading of the jitter application

program or vice-versa.
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Eye-diagram using eyeline mode Capturing the trace causing a mask

violation

Small power eye-diagram without

using outline

Small power eye-diagram using eyeline

mode

Creating a custom software eye filter



The following is a representative sample of
common configurations. Other configurations
are possible.

Agilent 71501D standard configura-
tion OC-48/STM-16 and 
OC-192/STM-64 compliance testing

The Agilent 71501D standard configuration
requires the following equipment to form a
complete jitter analyzer system when
configured with the Agilent 71612C error
performance analyzer.
Mainframes
71501D-202 70004A display mainframe 
71501D-203 70820A microwave transition

analyzer (jitter receiver/system
controller)

Modulation test set
71501D-305 N1015A with 20 and 80 MHz

modulator 
Clock source
71501D-720 83752A performance signal

generator (250 kHz to 20 GHz)
Modulation source
71501D-250 33250A function/arbitrary

waveform generator (1 µHz to
80 MHz jitter modulation source)

Hardware filters8

71501D-420 Two 2488.32 MHz hardware
bandpass filters

71501D-440 Two 9953.28 MHz hardware
bandpass filters

Software & applications support
71501D-874 70874D jitter analysis system

software
Documentation
71501D-0B1 User’s guide

For modifications to the standard system, the
following configurations are available:

OC-192/STM-64 only compliance
testing 

The Agilent 71501D can be configured with
the following equipment for OC-192/STM-64
compliance testing when configured with the
Agilent 71612C error performance analyzer. 
Mainframes
71501D-202 70004A display mainframe 
71501D-203 70820A microwave transition

analyzer (jitter receiver/system
controller)

Modulation test set
71501D-310 N1015A with 80 MHz modulator

(9.8 to 12.5 Gb/s data rates)
Clock source
71501D-720 83752A performance signal

generator (250 kHz to 20 GHz)
Modulation source
71501D-250 33250A function/arbitrary

waveform generator (20 Hz to
80 MHz jitter modulation source)

Hardware filters8

71501D-440 Two 9953.28 MHz hardware
bandpass filters

Software & applications support
71501D-874 70874D jitter analysis system

software
Documentation
71501D-0B1 User’s guide

OC-48/STM-16 only compliance
testing

The Agilent 71501D can be configured with
the following equipment for OC-48/STM-16
compliance testing when configured with the
Agilent 86130A error performance analyzer.
Mainframes
71501D-202 70004A display mainframe 
71501D-203 70820A microwave transition

analyzer (jitter receiver/system
controller)

Modulation test set
71501D-300 N1015A with 20 MHz modulator

(1.9 to 3.6 Gb/s data rates)
Clock source
E4422B Analog RF signal generator 

(250 kHz - 4 GHz)
Modulation source
71501D-250 33250A function/arbitrary

waveform generator (1 µHz to
80 MHz jitter modulation source)

Hardware filters8

71501D-420 Two 2488.32 MHz hardware
bandpass filters

Software & applications support
71501D-874 70874D jitter analysis system

software
Documentation
71501D-0B1 User’s guide

Upgrading the 71501B/C to the
71501D 

The Agilent 71501D can be configured with
the following equipment for OC-48/STM-16
and OC-192/STM-64 compliance testing.
Mainframes
71501D-200 No mainframe 
71501D-204 No 70820A microwave

transition analyzer
Modulation test set
71501D-305 N1015A with 20 and 80 MHz

modulator 
Clock source
71501D-001 No clock source
Modulation source9

71501D-003 No modulation source
Hardware filters8

71501D-405 No hardware filters
Software & applications support
71501D-874 Agilent 70874D jitter analysis

system software
Documentation
71501D-0B1 User’s guide

Other options

Other options available for the Agilent
71501D. 
Hardware filters
71501D-004 No hardware filters
71501D-400 Two 155 Mb/s band pass

hardware filters
71501D-410 Two 622 Mb/s band pass

hardware filters
71501D-412 Two 800 MHz low pass

hardware filters
71501D-417 Two 1.5 GHz low pass hardware

filters
71501D-420 Two 2488 Mb/s band pass

hardware filters
71501D-430 Two 2666 Mb/s band pass

hardware filters
71501D-435 4.0 GHz low pass hardware

filters
71501D-440 Two 9953 Mb/s band pass

hardware filters
71501D-450 Two 10.7092 Gb/s band pass

hardware filters
71501D-460 Two 12.4416 Gb/s band pass

hardware filters
71501D-467 12.4 GHz low pass hardware

filters
71501D-480 10.66423 Gb/s band pass

hardware filters

Software & applications support
71501D-005 Eye diagram analysis software
Accessories 
71501D-810 Rackmount slide kit for 70004A
71501D-908 Rack flange kit for 70004A
71501D-913 Rackmount flange kit 

(w/ handles) for 70004A

9

Ordering information

8. Hardware filters at other data rates are available.
9. 71501D-250 is required for either OC-48/STM-16 or OC-192/STM-64 compliance testing.

www.agilent.com/find/emailupdates

Get the latest information on the

products and applications you select.



Agilent Technologies’
Test and Measurement Support, Services, and Assistance
Agilent Technologies aims to maximize the value you receive, while minimizing your risk and

problems. We strive to ensure that you get the test and measurement capabilities you paid for and

obtain the support you need. Our extensive support resources and services can help you choose the

right Agilent products for your applications and apply them successfully. Every instrument and

system we sell has a global warranty. Support is available for at least five years beyond the

production life of the product. Two concepts underlie Agilent’s overall support policy: “Our

Promise” and “Your Advantage.”

Our Promise

Our Promise means your Agilent test and measurement equipment will meet its advertised

performance and functionality. When you are choosing new equipment, we will help you with

product information, including realistic performance specifications and practical recommendations

from experienced test engineers. When you use Agilent equipment, we can verify that it works

properly, help with product operation, and provide basic measurement assistance for the use of

specified capabilities, at no extra cost upon request. Many self-help tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional expert test and measurement

services, which you can purchase according to your unique technical and business needs. Solve

problems efficiently and gain a competitive edge by contracting with us for calibration, extra-cost

upgrades, out-of-warranty repairs, and on-site education and training, as well as design, system

integration, project management, and other professional engineering services. Experienced Agilent

engineers and technicians worldwide can help you maximize your productivity, optimize the return

on investment of your Agilent instruments and systems, and obtain dependable measurement

accuracy for the life of those products.

By internet, phone, or fax, get assistance with all your test & measurement needs.

Online assistance:

www.agilent.com/comms/lightwave

Phone or Fax
United States:

(tel) 1 800 452 4844

Canada:

(tel) 1 877 894 4414
(fax) (905) 282 6495

China:

(tel) 800-810-0189
(fax) 1-0800-650-0121

Europe:

(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Japan:

(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:

(tel) (82-2) 2004-5004
(fax)(82-2) 2004-5115

Latin America:

(tel) (305) 269 7500
(fax) (305) 269 7599

Taiwan:

(tel) 080-004-7866
(fax) (886-2) 2545-6723

Other Asia Pacific Countries:

(tel) (65) 375-8100
(fax) (65) 836-0252
Email: tm_asia@agilent.com
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