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ParBERT Platform gains optical

Features & Benefits
- 21 Mb/s upto 3.35 Gb/s covers today's hot new devices

- Optical or electrical stimulus and response allow real-world tests
of electrical-electrical, optical-electrical, and optical-optical devices

- Modular format allows you to configure a test system that meets
your test needs and budget

- Comprehensive measurement software provides powerful insight for
R&D and pass-fail testing for manufacturing

Applications
- Testing of transceiver modules used in switches and routers for
very short reach networks

- Parallel testing of multichannel E/O - O/Es

Agilent Technologies



Introduction

The E4810A 3.35 Gb/s Optical-
Electrical Generator and E4811A
3.35 Gb/s Optical-Electrical
Analyzer expand the power of the
ParBERT 81250 Parallel Bit Error
Ratio Test Platform to help you
meet the challenges of testing
today's 850nm electro-optical
devices.

Powerful new optical additions to
the automatic measurements suite
compliment sophisticated hardware
capabilities, so you can make the
tests you need to make easily,
quickly, and confidently.

If you need to test electro-optical
transmitter or receiver devices,
then this mixture of new and old
capabilities could help you improve
the quality of the devices you ship
while reducing test time and cost
of test equipment.

The ParBERT 81250 Platform is
intended to help your organization
make the tests it needs to make in
a cost effective manner by allowing
you to configure a multi-project
test system with just enough test
capability and cost.
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Features

Agilent's E4810A can output com-
plex 850nm multimode optical bit
patterns with rates from 21 Mb/s
upto 3.35 Gb/s. In addition to
variable bit rate, you can also set
the optical output power levels
and channel-to-channel delay
between modules.

If you combine these optical pat-

tern generators with electrical ana-
lyzers, you can stimulate and ana-
lyze optical-to-electrical converters.

Agilent's E4811A can analyze com-
plex 850nm multimode optical bit

patterns with rates from 21 Mb/s

upto 3.35 Gb/s. Additionally, you
can analyze One-Zero Power Level,
Extinction Ratio, Q-Factor, Signal-
to-Noise, and Modulation.

Stimulate your electrical-to-optical
converters with electrical genera-
tors and analyze the optical out-
puts with the new optical analyzer
on one or many channels - in
parallel, in order to save time and
money.

These new modules support all of
the proven ParBERT 81250
Platform capabilities such as -
user configurable modular hard-
ware and software, internal and
external input mixed-rate clocking
with subrates and integral rate
multiplication, PRBS/PRWS upto
231-1, user defined and mixed pat-
terns, individually settable differ-
ential/single-ended electrical inputs
and outputs, user friendly
Windows NT/2000 operating system
which supports LAN and GP-IB
programming and 1 year warranty.

Product Description
The Agilent E4810A and E4811A

are single-slot, C-Size VXI mod-
ules.

E4810A 3.35G Optical- E4811A 3.35G Optical-
Electrical Generator Electrical Analyzer

Figure 3: The E4810A 3.35G Optical-Electrical Generator and
the E4811A 3.35G Optical-Electrical Analyzer



Optical and Electrical
Measurement Results Provided:

clock-out to data out (setup & hold
time)

skew between outputs

delay at optimum sample point
phase margin

jitter

pass/fail results

Optical and Electrical

Characterize the following:
Eye Opening (optical power or
voltage vs timing)
Optimum sample point
Influence of transition times

Measurement Results Provided:
Graphical Iso BER
Cursors for waveform analysis
One-Zero Level
Extinction Ratio
Q Factor
Power - average, modulation,
Signal-to-Noise Ratio
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Figure 4: DUT Output Measurement
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Figure 5: DUT Output timing

Fast Eye Mask - fast pass-fail testing of multiple devices in manufacturing
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Add analog delay modulation to optical
output signals - DC to 200 MHz

Delay modulated with Sine-Wave Delay modulated with Rectangle-Wave

channel

22,3070 ns

22,4570 ns

602,35 ml

Delay modulated with Triangle-Wave Delay modulated with Noise-Generator

le source icale

Po
22,3070 ns

Cion

Po
||l|1l|||'|1m| = — i 22,4570 ns




E4810A Option 001 Optical Generator Specifications ***

PARAMETERS

Output Wavelength

830-860 nm,
850 nm typ

Data Rate (NRZ format)

21 Mb/s up to 3.35 Gbt/s

Memory Depth 20%-80%

16 Mbits per channel

Transition Time

<100 ps **

Maximum Output Power Level

10 dB Extinction Ration on -3 dBm average

Average Output Power Level

>-3dBm

Output Power Setting Modes

P1 and PO
Extinction Ratio & Average
Modulation & Average

Extinction Ratio Range, Resolution,

5to10dB*, 05dB, £1dB

Accuracy
Total Jitter (p-p) <40 ps **
Connectors Electrical: SMA Female
Optical: Straight; 50/125 pm; user
Selectable connector interface
(*) Valid for: 125 MHz, AP= -3 dBm, ambient Temperature 20-35°C
(**) Valid for: PRBS 231, 3.35 Gh/s, AP=-3 dBm, ER=10 dB, ambient Temperature 20-35°C
(***) Specifications apply to -3 dBm average power
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E4811A Option 001 Optical Analyzer Specifications

PARAMETERS

Optical channel Bandwidth

> 4.5 GHz typical

Wavelength Range

750 nm - 1650 nm

Peak Input Power

Calibrated Wavelength: 850 nm

Sensitivity (smallest average power -9dBm 1
for mask test)

Sensitivity (smallest average power -10 dBm 1
for BER test)

Threshold accuracy +10% £ 10pW typical 2

1 dB compression power limit 2 dBm typical 3
Maximum non-destructive 3dBm 4,5
Average Input Power

Maximum non-destructive 6 dBm 6

Data Rate 21 Mb/s - 3.35 Gb/s

Data formats NRZ

Memory Depth 16 Mbits per channel

Total Jitter (p-p) <40 ps 7
Connectors Electrical: SMA Female

Optical: Straight; 50/125 pm
User selectable connector interface

Analog band pass filters

External applicable

1 valid for: PRBS231-1, 3.35 Gh/s, ER=6 dB
2 valid in the power range from-10dBm to -3dBm
3 above this power limit the input signal is compressed more than

1dB due to saturation effects
4 assuming balanced pattern

5 valid for continuous input power, for a 60 ms transient

average the limit is 12 dBm

6 valid for continuous input power, for a 60 ms transient peak the

limit is 15 dBm

7 valid for: PRBS231, 3.35 Gb/s, ER=6 dB AP=-3dBm

Parameter Editor
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Application Examples

, Unit under Test
Module Test (after Burn-In): DUT

120 | Tx

TX: Power, Control, Eye-Diagram Adjustment
Jitter, Extinction Ratio, Optical Power
RX: Power, Control, Channel Sensitivity o
(BER) G

DUT
Rx

Test Issues: C12(0) |
1. Reduce TX test Time

2. Reduce RX Test Time

3. Low cost of test equipment

4. Test equipment lead time

5. Test floor automation & DUT handling

12.(a)

6. Fiber usage

Agilent Measurement Hardware

electrical drive DUT —Tm— )
andling/ fiber connection
ParBERT E48628 Rl

electrical Generator D.ll_JT
3.35Gb/s X X

12 (e), 12 E4862B modules 2 (o)

optical receive

ParBERT E4811A
optical Analyzer
3.35Gb/s

d
12 (0), 12 E4811A modules




Agilent Measurement Hardware

optical drive put handling/fi i
g/fiber connection
12 (o), 12 E4810A cards Load Board
ParBERT E4810A :
Optical Transmitter Optical
3.35Gh/s Attenuator DUT
_’ Rx
Power Meter }
12 (o) 12 (e
ical receive
ParBERT E4863B <
Data Analyzer
3.35Gb/s
12 (e), 6 E4863B cards
Agilent Measurement Hardware
: E DUT
electrical drive Load Board handling/fiber connection
DUT
ParBERT E4862B 12 (e), 6 E4862B cards Tx
Data Generator ’
3.35GB/s
12 (o)
optical receive 12 (0), 12 E4811A cards
ParBERT E4811A .‘
optical Analyzer
3.336b/s Optical Attenuator D#T
X
Power Meter
121{0) }
electrical receive
12 (e), 6 E4863B cards
ParBERT E4863B
Data Analyzer Low-freq elec. signals
3.35GB/s
Power Supply
1/0 Control

Voltage Measurement
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Optical-Electrical Generator and Analyzer Ordering Information

Model Description
E4810A 3.35G Optical Electrical Generator - Must select option 001
Option 001 Optical Output 850 nm
Must Select an Optical Connector Option
E4811A 3.35G Optical-Electrical Analyzer - Must select option 001
Option 001 Optical Input calibrated at 850 nm

Must Select an Optical Connector Option

Optical Connector Options

81000AlI Diamond HMS-10 Connector Interface
81000FI FC/PC/SPC Connector Interface
81000GI DIN Connector Interface

81000VI ST Connector Interface

81000KI SC Connector Interface

Note: E4808A High Performance Clock Module is required with E4810A and E4811A




Related Literature Pub. Number

Agilent ParBERT 81250 5968-9188E
Parallel Bit Error Ratio Tester

Product Overview

Agilent ParBERT 81250 43.2G

Product Overview 5988-3020EN

For more information, please visit us at:

www.agilent.com/find/parbert

All laser sources specified by this data sheet are classified as Class
1M according to IEC 60825-1 (2001).

All laser sources comply with 21 CFR 1040.10 except for deviations
pursuant to Laser Notice No. 50, dated 2001-July-26

INVISIBLE LASER RADIATION
DO NOT VIEW DIRECTLY WITH

OPTICAL INSTRUMENTS
CLASS 1M LASER PRODUCT
(IEC 60825-1 / 2001)
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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 suc-
cessfully. 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 rec-
ommendations 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 meas-
urement 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 engineer-
ing services. Experienced Agilent engineers and technicians worldwide can help you maxi-
mize your productivity, optimize the return on investment of your Agilent instruments and
systems, and obtain dependable measurement accuracy for the life of those products.

E Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products and applications you select.

Agilent T&M Software and Connectivity
Agilent's Test and Measurement software and connectivity products, solutions and developer net-

work allows you to take time out of connecting your instruments to your computer with tools based

on PC standards, so you can focus on your tasks, not on your connections. Visit
www.agilent.com/find/connectivity for more information.

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) 800 829 4444

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) (650) 752 5000

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

Product specifications and descriptions in this
document subject to change without notice.

© Agilent Technologies, Inc. 2004
Printed in The Netherlands April 28th 2004
5988-5901EN
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