Agilent 87441 Family of Filters
Product Overview
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The Agilent 87441 family of
filters is designed for use with
broadband optical/electrical
converters used in transmitter
eye-pattern conformance testing.
The filters are measured to
comply with Synchronous Digital
Hierarchy (SDH), Synchronous
Optical Network (SONET) and
Fibre Channel standards. The

Agilent 87441 family is fourth-
order, Bessel-Thomson, low-pass
filters that have —3 dB cutoff
frequencies at 0.75 x the data
rate of the SDH, SONET, and
Fibre Channel rates being used.
Each filter is supplied with mea-
sured performance data that
meets the ITU-TS G.957 standard
for frequency response.

Key Features

* Fourth-order Bessel-Thomson
response per G.957 and ANSI
Fibre Channel ITU-TS

¢ Easily inserts between optical/
electrical conversions and
oscilloscopes

¢ Each filter supplies measured
frequency-response data
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An objective of SDH and SONET
is to achieve a multi vender envi-
ronment within a single optical
link. To help achieve this, ITU-
TS (International Telegraph and
Telephone Consultative Commit-
tee) G.957 provides specifications
for optical equipment interfaces
including transmitter eye-pattern
tests for SDH. Similarly, the
EIA/TIA OFSTP-4 (Electronics
Industry Association/Telecommun-
ications Industry Association
Fiber Standard Test Procedure)
defines the optical eye-pattern
measurement procedure for
SONET. Figure 1 shows the re-
commended measurement set-up
for eye-pattern measurements.

When combined with a de-coupled
optical/electrical converter of
sufficient bandwidth, the low-
pass filter provides the required
fourth-order Bessel-Thomson
response (Table 1). This filter

¢ helps the eye-pattern measure-
ment simulate the response
of an optical communication
system’s receiver for a given
bit rate,

¢ eliminates high frequency
components that may obscure
the actual pattern of interest,

¢ and helps achieve reproducible
measurement results between
different measurement setups.

Figure 1. Eye-pattern
measurement block
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Fourth-Order
Optical Optical Optical/Electrical Bessel Thomson
Transmitter Fiber Converter Filter Oscilloscope
83440B 0pt 050 87441 Filter 83480A

The transfer function character-
istics of the Agilent 87441 filter
family are designed and specified
for operation in a 50-ohm system.
They are constructed with dis-
crete, reactive components con-
tained in an extremely compact
housing (Figure 2). The filters
have a SMA-male connector and
a SMA-female connector for easy
insertion between the output of
a broadband, dc-coupled, optical/
electrical converter and the input
of the oscilloscope. Frequency
response interactions between
the receiver and filter together
with variations due to SWR
between the receiver, filter, any
cables or adapters, and the
oscilloscope input impedance can
cause deviation from the ideal
frequency response called for in
the SDH/SONET and Fibre
Channel standards.

Reference plane to reference plane

SMA connectors < 1.25

> < 0.50 -

per MIL-STD

|<— 0.75 —»

—-| 0.25 |<—

C-39012 \

T
1ok
020 |

All dimensions in inches

Table 1. Filter
electrical characteristics

Filter -3 dBe Frequency  Bit Rate
87441A 116.64 MHz 155 Mbl/s
87441B 466.56 MHz 622 Mb/s
87441C 933 MHz 1244 Mbls
87441S 37.5MHz 51 Mb/s
f(0) = Receiver bit-rate
f(r) = 0.75 f(0), 3-dB cutoff frequency

Attenuation ~ Attenuation
fif0)  fif(r) (dB) Accuracy (dB)
0.15 0.2 0.1 $0.3
0.3 04 0.4 $0.3
0.45 0.6 1.0 $0.3
0.6 0.8 1.9 $0.3
0.75 1.0 3.0 $0.3
0.9 12 45 £0.75
1.0 1.33 5.7 .01
1.05 14 6.4 $1.13
12 16 85 +1.45
1.35 18 10.9 .74
15 20 134 +2.00

2.0 2.67 215 N/A

Figure 2. Filter
outline drawing




Table 2. Filter
electrical characteristics

Filter -3 dBe Frequency Bit Rate

87441D 1866.24 MHz 2.488 Gbhls

87441) 99.61 MHz 133 Mb/s

87441K 199.22 MHz 266 Mb/s

87441L 398.44 MHz 531 Mb/s

87441M 796.88 MHz 1063 Mb/s
Attenuation  Attenuation

fif0)  fif(r) (dB) Accuracy (dB)

015 02 0.1 +0.5

0.3 0.4 0.4 +0.5

045 06 1.0 +0.5

0.6 0.8 19 $0.5

075 10 3.0 +0.5

09 12 45 +1.16

1.0 1.33 5.7 +1.54

105 14 6.4 .71

12 16 85 +2.20

135 18 10.9 +2.62

15 2.0 134 +3.00

20 2.67 215 N/A

f(0) = Transmission
f(r) = 0.75 f(0), 3 dB cutoff frequency

Recommended
Optical Receivers

The Agilent 83440B Option 50 is a
6 GHz bandwidth receiver with
a very flat frequency response.
Option 50 provides the necessary
50 ohm impedance match for use
with the Agilent 87441 filter family.
This receiver will work well for
the entire filter family. The
receiver is unamplified and
requires an optical signal of at
least —3 dBm to produce an
acceptable eye diagram.

The Agilent 11982A is an ampli-
fied optical/electrical converter
with dc to 15 GHz bandwidth.

It provides greater sensitivity
for measuring a wider range of
signals. The 11982A has varia-
tion in its frequency response,
particularly at frequencies below
100 MHz, due to these variations,
the combination of the Agilent
11982A and an 87441 filter will
not exactly comply to SDH/SONET
and Fibre Channel standards.

The best solution for accurate
SDH/SONET and Fibre Channel
compliance measurements are
the Agilent 83485A/B and 83481A
integrated optical receivers for
the Agilent 83480A Digital
Communications Analyzer.

General Specifications

RF Connectors: SMA (m) and
SMA (f) (Input or output)
Operating Temperature:

0 to +55°C

Storage Temperature:

—40 to +70°C

ESD Susceptibility: 10 kV
Weight:

Net: 0.54 (o0z.)

Shipping: 9.04 (o0z.)

Ordering Information

874418 for OC-1, 51 Mb/s,
-3 dB frequency 37.5 MHz
87441A for STM-1/0C-3,
155 Mb/s, —3 dB frequency
116.64 MHz

87441B for STM-4/0C-12,
622 Mb/s, -3 dB frequency
466.46 MHz

87441C for 0C-24, 1244 Mbys,
-3 dB frequency 933 MHz
87441D for STM-16/0C-48,
2488 Mb/s, —3 dB frequency
1866.24 MHz

874414 for Fibre Channel
133 Mb/s, —3 dB frequency
99.61 MHz

87441K for Fibre Channel
266 Mb/s, —3 dB frequency
199.22 MHz

87441L for Fibre Channel
531 Mb/s, —3 dB frequency
398.44 MHz

87441M for Fibre Channel
1063 Mb/s, —3 dB frequency
796.88 MHz

Contents

One Agilent 87441 filter with
measured frequency response
data and data sheet.

Recommended for use with the
following Agilent O/E converters.

Agilent 83440B Option 050 dc
to 6 GHz optical-to-electrical
converter with internal 50 ohm
termination for use with the
Agilent 87441 filter family. 18 V/W
nominal gain. Product overview
literature number 5091-5536E.

Agilent 11982A dc to 15 GHz
amplified converter. 300 V/W
gain. Product overview literature
number 5966-1583E.



For more information about Agilent Technologies
test and measurement products, applications,
services, and for a current sales office listing,
visit our web site,

www.agilent.com/comms/lightwave

You can also contact one of the
following centers and ask for a test and
measurement sales representative.

United States:

Agilent Technologies

Test and Measurement Call Center
P.0. Box 4026

Englewood, CO 80155-4026

(tel) 1800 452 4844

Canada:

Agilent Technologies Canada Inc.
5150 Spectrum Way

Mississauga, Ontario

L4W 5G1

(tel) 1877 894 4414

Europe:

Agilent Technologies

Test & Measurement

European Marketing Organization
P.0. Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (31 20) 547 2000

Japan:

Agilent Technologies Japan Ltd.
Call Center

9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 426 56 7832

(fax) (81) 426 56 7840

Latin America:

Agilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive, Suite #9350
Miami, Florida 33126, U.S.A.

(tel) (305) 267 4245

(fax) (305) 267 4286

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd
347 Burwood Highway

Forest Hill, Victoria 3131, Australia
(tel) 1-800 629 485 (Australia)

(fax) (61 3) 9272 0749

(tel) 0 800 738 378 (New Zealand)

(fax) (64 4) 802 6881

Asia Pacific:

Agilent Technologies

24/F, Cityplaza One, 1111 King's Road,
Taikoo Shing, Hong Kong

(tel) (852) 3197 7777

(fax) (852) 2506 9284
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