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Agilent ParBERT 81250

Agilent E4866A ParBERT 10.8 Gb/s Generator Module

Agilent N4868A ParBERT Booster Module

Agilent E4867A ParBERT 10.8 Gb/s Analyzer Module

Technical Specifications

E4866A/E4867A

There is one E4866A module for

Generator 10.8 Gbit/s and one 

E4867A module for the Analyzer

10.8 Gbit/s. N4868A is a Booster

Module for the E4866A Generator.

Clock Timing

The generator provides complemen-

tary data and single-ended clock out-

put. Both clock out and data out can

be moved with the variable delay, but

it is the same delay for both. The

analyzer also has a variable sampling

delay. This consists of two parts: 

1) the start delay with a large range 

2) the time delay of the ±1 period

without stopping.

Data capabilities

PRBS/PRWS and memory-based

data are defined by segments.

Segments are assigned to a genera-

tor for a stimulating pattern. On an

Analyzer it defines the expected pat-

tern where the incoming data are

compared to. The expected pattern

can be setup with mask bits. The

segment length resolution is the res-

olution to which the length of a pat-

tern segment can be set. The seg-

ment length resolution is 256 bits for

a total of 32 Meg memory. 

AC coupling behind sampling 

circuit

The AC coupling does not impact the

performance of the analyzer as long

as the input data is balanced or the

following limitations are not 

exceeded:

1. For infinite time period a mark

density from 9/10 to 10/9 is tolerat-

ed.

2. All zero or all one patterns must

not be longer than 20000 bits or 2

us.

3. When data recovers from imbal-

anced pattern to a balanced pattern

a settling time of maximum 200us

takes effect.  

Table 1: E4866A Timing Specifications (@ 50 % of amplitude, 50 Ohm to GND)

Data range 9.5 Gbit/s to 10.8 Gbit/s

Clock range 9.5 GHz to 10.8 GHz

Delay Range 0 to 300 ns 

Delay Resolution 1 ps

Accuracy ±20 ps ± 50 ppm relative to the zero-

delay placement.

Skew between modules 50 ps typ. after deskewing at customer 

of same type levels and unchanged system frequency

Table 2: E4866A Pattern and Sequencing

Segment length resolution 256bits

Patterns: 

Memory-based up to 33,554,432bits

PRBS/PRWS 2n-1, n= 7, 9, 10, 11, 15, 23, 31

Marker Density 1/8, 1/4, 1/2, 3/4, 7/8 at  2n-1, 

n=7, 9, 10, 11, 15

Errored PRBS/PRWS 2n-1, n= 7, 9, 10, 11, 15

Extended ones or zeros 2n-1, n= 7, 9, 10, 11, 15

Clock patterns Divide or multiply by 1, 2, 4, 

Technical Specifications
All specifications describe the instru-

ment’s warranted performance. Non-

warranted values are described as

typical. All specifications are valid

from 10° to 40° ambient temperature

after a 30 minute warm-up phase,

with outputs and inputs terminate

with 50 Ohms to ground at ECL levels

if not specified otherwise.
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Table 4: Parameters for Data output E4866A 10.8 Gbit/s with N4868A Booster *

Outputs 1, differential, 50 Ohm typ.          1, differential or 2, single- 

ended

Data formats NRZ NRZ

Amplitude / Resolution 0.3V  to 1.8 V / 10 mV 1.0V to 2.5V

Accuracy HiLevel /Amplitude ±2% ±10mV ±5% ±50mV

External  termination voltage        -2V to +1.5V

Output voltage window -2.0 to +2.7 V AC Coupled

Maximum external voltage            -2.2V  to +3.3 V 

Enable / Disable Relay -

Transition times (20%-80%) < 60ps <20ps (15ps typ.)

Overshoot/ringing 10% +20mV typ. -

Jitter < 25ps peak-to-peak <25ps peak-to-peak (20ps typ.)

Table 3: Parameters for Clock output E4866A 10.8GHz

Output 1, single ended, AC coupled, 

to be used into 50 Ohm

Duty cycle 50% typical;

Maximum external voltage -2.2V  to +3.3 V

Amplitude/Resolution 0.5Vpp fixed typ.

Transition times (20%-80%) sine wave

Clock Jitter < 2ps RMS

* Booster input to be driven with 1.8V amplitude from E4866A Generator

E4867A Analyzer Module

Table 5: E4867A Timing Specifications (@ 50% of amplitude, 50 Ohm to GND)

Data range 9.5 Gbit/s to 10.8 Gbit/s 

Delay (between channels) Can be specified as leading edge delay (start delay) in 

fraction of bits in each channel, fine delay can be 

changed with-out stopping the instrument

Start Delay Range 0 to 300 ns (not limited by period)

Fine Delay Range ±1Period (w/out stopping)

Resolution 1 ps

Accuracy ±20 ps ±50 ppm relative to the zero-delay 

placement.

Skew between modules 50 ps typ. after deskewing at customer levels and 

of same type unchanged system frequency

In general every time a sequence is

started this AC coupled behavior has

to be taken into account. There are

two different methods of dealing

with it, without getting invalid

results.

1. Whenever possible use the 

synchronization feature (Bit Sync. or

Auto Delay Alignment) followed by a

balanced pattern according to the

specification above. In this case no

recovery time is needed after start-

ing a sequence. 

2. If for some resason synchroniza-

tion is impossible, use a preamble

instead. The length of such a data

segment will correspond to the spec-

ified settling time. The pattern of the

preamble as well as the following

data segment must not exceed the

maximum tolerated imbalance (9/10

to 10/9). 
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Figure 1: Internal AC Coupling of E4867A Analyzer



�

Table 6: E4867A Pattern and Sequencing

Segment length resolution 256bits

Patterns: 

Memory based up to 33,554,432

PRBS/PRWS 2n-1, n= 7, 9, 10, 11, 15, 23, 31

Marker Density 1/8, 1/4, 1/2, 3/4, 7/8 at  2n-1, n= 7, 9, 10, 11, 15

Errored PRBS/PRWS 2n-1, n= 7, 9, 10, 11, 15

Extended ones or zeros 2n-1, n= 7, 9, 10, 11, 15

User Data editor, file import

Analyzer expected Data

Mark Density 9/10...10/9

Max consecutive 0 or 1 20000 or 2 us

Data recovery from imbalanced 200 us

Analyzer Auto-synchronization          on PRBS or Memory-based Data manual or 

automatic by:

Bit synchronization* with or without automatic    

phase alignment. Automatic delay alignment 

around a start sample delay BER Threshold: 10-4

to 10-9

*Bit synchronization on data is achieved by detecting a 48Bit unique word at the beginning of the

segment. (Don't cares can be programmed within the detect word). In this mode memory-based

data cannot be sent within the same system. If several inputs synchronize, the delay 

difference between the terminals must be smaller ±5 segment length resolution.

Synchronization

Synchronization is the method of

automatically adjusting the proper

bit phase for data comparison on the

incoming bit stream. The synchro-

nization can be performed on

PRBS/PRWS and memory-based data

(it is not possible with a mix of PRxS

and memory-based data). 

There are two types of 

sychronization:

��Bit synchronization

��Auto delay alignment

Bit synchronization is able to cover a

bit aligment for a totally unknown

number of cycles. Using memory-

based data, the first 48 Bit within

the expected data segment will work

as DETECT word where the incom-

ing data are compared to. When the

incoming data match with this

Detect Word, the further analysis is

started.

Auto Delay aligment  will be per-

formed using the analyzer sampling

delay. So there is a limited range

while this is possible of 10 ns. Using

Auto delay alignment will provide

synchronization with an absolute

timing relation between a group of

analyzer channels. Therefore skew

measurements will be possible. 

Input/Output

Addressable technologies:
CML, SSTL-2, ECL (terminated to

0 V/-2 V), LVPECL, (terminated to 1.3V)

Generator Out
The Generator output can be used as

single-ended or differential.

Enable/Disable relay provide on/off

switching. Switched off will provide

internal termination. It is recom-

mended either to turn off or exter-

nally terminate unused outputs.

The generator outputs can work into

50 Ohm center tapped termination

or 100 Ohm differential termination.

The proper termination scheme can

be chosen from the editor to adapt

proper level programming.

Analyzer Input
The analyzer input provides more

than 90% eye opening with an “ideal”

input signal (10ps transition time).

This is a superior performance for

characterization tasks. 

The analyzer channels can be 

operated: 

� Single-ended normal

� Single-ended compliment

� Differential

For termination there is always 50

Ohm connected to a programmable

termination voltage. In differential

mode there is an additional, 

selectable 100 Ohm differential ter-

mination. Independently of the

selected termination, one can select

whether the analysis of the incoming

signal is performed on the input, the

complimentary input or true differ-

entially.
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Table 7: Parameters for Analyzer Module E4867A 10.8 Gbit/s 

Inputs 1, differential  or single-ended 

Impedance 50 Ohm typ. 100 Ohm  

differential if termination voltage is 

switched off 

Input sensitivity 100 mV typ.,single-ended and differential

Internal termination voltage -2.0 to +2.0 V, can be switched off 

Threshold voltage range -2.0 to + 2.0 V 

Threshold resolution 1 mV

Threshold accuracy ± 2%  ±20 mV

Maximum input voltage range

three ranges selectable: -2V to + 0V, -1V to +1V,  0V to 2V

Maximum differential voltage 1.2V 

Enable/Disable Relay

Bandwidth, equivalent 35ps typ.

transition time (20%-80%)

Minimum detectable Data: 80 ps typ. 

Pulse Width Continuous clock: 40 ps typ. 

Phase Margin with ideal input >1 UI -15ps  

signal with E4866A Generator. > 1 UI -33ps

Figure 2: E4866A/E4867A/N4868A Modules

Booster N4868A

The N4868A delivers either 1 

differential channel or 2 single-

ended channels. The N4868A 001

delivers either 2 differential or 4 

single-ended channels. For differen-

tial operation it is recommended

that the N4869A cable kit be used

with phase adjustment capability for

the differential path. For the N4868A

-001 two cable kits would be needed

if both are used as differential. The

N4868A -001 can also be used 1x dif-

ferential and 2x single-ended to

boost the clock output of the E4866A

beside the differential data.
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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 pro-

duction 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 specifi-

cations 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 onsite 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 produc-

tivity, optimize the return on investment of your Agilent instruments and systems,

and obtain dependable measurement accuracy for the life of those products.

Get Free Email Updates 

---------------------------------

Keep up to date with Agilent's free Email Updates. As a subscriber, you will receive

regular, customized email updates on the topics you select. Updates cover support,

products and services, applications, promotions, events, and other areas. It is easy to

unsubscribe or change your preferences. Subscribe today:

http://www.agilent.com/find/emailupdates. 

Agilent is committed to respecting and protecting your privacy. Our Privacy

Statement at http://www.agilent.com/go/privacy describes our commitment to you.

Please direct any questions about Agilent's privacy program to privacy_advocate@agi-

lent.com.

By internet, phone, or fax, get assistance with

all your test & measurement needs

Online assistance:

www.agilent.com/find/assist

Phone or Fax

United States:

(tel) 800 452 4844

Canada:

(tel) 877 894 4414

(fax) 905 282 6495

China:

(tel) 800 810 0189

(fax) 800 820 2816

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) 0800 047 866 

(fax) 0800 286 331

Other Asia Pacific Countries:

(tel) (65) 6375 8100 

(fax) (65) 6836 0252

Email: tm_asia@agilent.com
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