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Figure 1. VXOA41 Optical Attenuator plug-in module.

Product Description

The Tektronix VXOA41 Optical
Attenuator is a high-performance
instrument used to control the
level of optical power propagating
through an optical fiber. This
product is a plug-in C-sized in-
strument module for use in a
VXIbus System (Specification
Rev.1.3). The VXOA41 occupies
two slots in a VXIbus card-modu-
lar instrument mainframe. It
provides computer controlled
optical attenuation from 0 to

60 dB in 0.01 dB steps.

VXOAA41 attenuators accept and
deliver optical input and output
signals on connectorized optical
fiber cables. The standard version
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VXOA41 provides for singlemode
fiber input & output. Options 01,
02, and 03 provide for the input &
output of the three most com-
monly used multimode fiber sizes
(50 pm, 62.5 um, and 100 pm
fiber core diameters).

Technical specifications for the
VXOAA41 are essentially the same
as the Tektronix OA5000 Series
Programmable Optical Attenua-
tors with only minor exceptions.

Key Applications

The VXOA41 products are in-
tended for use in production
testing of high-speed fiber optic
transmission equipment during

The VXOA41 is a computer controlied
optical attenuation plug-in module for
use in VXI-based automated test

systems.
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its manufacture. Optical receiver
sensitivity testing (bit error rate
measured as a function of optical
signal level) is an important ap-
plication for this attenuator.

VXOAA41 attenuators are equiva-
lent in function and performance
to the Tektronix OA5000 Series of
programmable optical attenuators,
which are GPIB compatible but
not VXIbus compatible.

VXOA41 products provide one
basic functional building block in
an all-VXI Tektronix manufactur-
ing test system for SDH/SONET



physical layer compliance testing
applications. The VXOA41 can
also be used as a retrofit module
in existing VXI test systems sup-
plied by other manufacturers as
well as those supplied by
Tektronix.

Typical Configurations

The VX0OA41 is a double-wide
VXIbus module. The instrument
may therefore be configured with
numerous other modules in a
VXIbus mainframe thereby taking
advantage of the backplane trigger
and local bus resources available.
The VXOAA41 is often used in
conjunction with an optical
power meter module and/or a
stable optical source. The
VXOA41 also may be used in a
VXI-based SDH/SONET test sys-
tem for qualifying SONET trans-
mitters and receivers over their
specified dynamic operating
range (optical power range).
Control of the instrument is ac-
complished over the VXIbus
through the Word Serial Protocol
and an IEEE 488.2 compliant
command set.

Front Panel Indicators
The VXOA41 has five LED indi-
cators on the front panel. Two of

these are the standard Tektronix
VXIlbus indicators: READY and

ACCESSED. The other three indi-
cators are specific to the
VXO0A41: ATT ADJ, MIN ATT,
and DISABLE. The user adjusts
the various states and settings of
the instrument through the com-
mand set.

Front Panel Optical Connectors

The VXOAA41 is provided with FC
fiber optic connectors installed on
the front panel. Users wishing to
convert these bulkhead connec-
tors to another type (ST, SC, or
DIN-47256) will need to order one
Universal Fiber Optic Connector
Adapter Kit (020-1885-00) per
bulkhead connector that is to be
changed. Users that wish to con-
vert both input and output con-
nectors will need to order two
Universal Fiber Optic Connector
Adapter Kits.

Maintenance

The only routine maintenance
required of the user is the clean-
ing of the optical input and out-
put optical connectors. There is
no rigid schedule for the fre-
quency of this maintenance. It
depends largely on the cleanli-
ness and frequency of fiber con-
nections and disconnections
made to the instrument. It is sug-
gested that any noticeable in-
crease in insertion loss to the
instrument is indicative of pos-
sible fiber optic connectors which
require cleaning

Bite

Built-In-Test Equipment (BITE) is
provided by several self tests that
are automatically performed on
power-up and may also be in-
voked on command. Circuitry
tested includes the CPU and all
memory. The VXOA41 supports
the IEEE 488.2 defined *TST? and
*CAL? commands. Front panel
LEDs provide visual BITE for
instrument readiness, system
controller access, attenuation
adjustment, minimum attenua-
tion condition, and shutter status.
Instrument parameters and condi-
tions may be read at any time by
the system controller.

Equipment Required

The VXOA41 is not a stand-alone
instrument and must be used
with a Tektronix VX1400 or
VX1405 Mainframe or other VXI
compatible C-size or D-size main-
frame with a minimum cooling
capacity of 1.5 liters/sec (at

0.04 mm H,0). Also required is a
VXI slot-0 controller and/or Re-
source Manager such as a Tek-
tronix VX4521 Resource Manager,
or Tektronix EPC-2, or EPC-7
System Controller. Additionally a
software utility is needed that is
capable of sending and receiving
VXI message-based commands
and queries to and from a VXI
device. If using an EPC-2 control-
ler, this may be the BusProbe
utility; if using the VX4521, this
may be any GPIB talker-listener
utility on a controller with a GPIB
card (i.e., an IBIC DOS or Win-
dows utility).



VX0A41

Optical
Attenuator
Characteristics

Optical
Characteristic Performance
Wavelength Range 600 nm - 1700 nm (usable wavelengths are >1100 nm for singlemode)
Input/Output Fiber Type Singlemode (standard)
50/125 pm diameter (Option 01)
62.5/125 pm diameter (Option 02)
100/140 um diameter (Option 03)
Insertion Loss 2 dB from 1100 - 1600 nm: SM & MM
4 dB from 700 - 1100 nm: MM only
Attenuation Range 60 dB from 700 nm - 1350 nm,
50 dB from 1350 nm - 1600 nm
>100 dB with shutter closed (for standard, Option 01, and Option 02 versions),
>90dB with shutter closed (for Option 03)
Accuracy +0.15 dB (+0.05 dB typ.) at 850 =20 nm, 1300 =20 nm, and 1550 =20 nm
for all MM units
+0.15 dB at 1300 20 nm, 1550+20 nm, for SM unit
+0.25 dB at other wavelengths for SM unit
Linearity MM units: +0.05 dB, 600 nm - 1700 nm
SM units: +0.05 dB, 1100 nm - 1700 nm
Repeatability +0.05 dB
Mode Dependent Loss Relative attenuation: +0.05 dB
Insertion loss: 0.25 dB (Option 01),
0.35 dB (Option 02 and 03)
Temperature Dependence +0.005 dB / °C / db ATT setting
+0.02 dB / °C (insertion loss) (0 - 50°C relative to 25°C)
Input Return Loss <-45 dB (SM), < -25 dB (MM)
Polarization Dependence <x0.2 dB diff. in throughput attenuation
Maximum Optical Input 100 mW (+20 dBm) continuous
Environmental

Temperature Operating: 0°C - 50°C
Non-operating: -55°C - 60°C
Altitude Operating: 4.6 km (15,000 ft)
Non-operating: 15 km (50,000 ft)
Humidity Operating: 90% RH, 0°C - 50°C
Non-operating: 90% RH, 60°C
Shock 60 g's (2 sine) 11ms duration,

3 shocks in each direction along
3 major axes, 18 total shocks

Bench Handling

12 drops from 45° and/or 4

Transportation Handling

Non-operating: Drops of 36 inches on all edges, faces, corners

Emissions, EMI
(conducted & radiated)

FCC Rules and Regulations, Part 15, Subpart J, Class A; VFG 243; CISPR 22

Susceptibility, EMI

Radiated: IEC 801-3 (3 V/m)
Conducted: MIL-461B, 1980 (CS01, CS02, and CS06)

Susceptibility, ESD

6 kV maximum ESD discharge applied to operating instrument

Physical and Electrical

Net Weight

2.4 kg (5.25 Ibs)

Dimensions, overall

Width: 60.66 mm (2.388 in)
Height: 366.70 mm (14.437 in)
Depth: 345.03 mm (13.584 in)

Power Dissipation, total

Piotal max 522 W in instrument

P,ypﬁl =13.25 W in instrument




Ordering
Information

VX0A41
VXI Programmable
Optical Attenuator

®

Includes:

VXI optical attenuation C-sized plug-in module with female FC
(installed) input and output optical bulkhead connectors; User
manual (070-8777-00).

Optional Accessories

[ universal Fiber Optic Connector Adapter Kit - Universal Fiber
Optic Connector Adapter Kits (020-1885-00) provide the field

installable parts necessary to convert VXOA41 front panel
optical bulkhead (female) connectors to ST™, SC, and DIN-
47256 input and output optical connectors (FC connectors
come installed on instrument). One kit is needed for each of two
front panel connectors.

] Fiber Optic Cables — The following Tektronix fiber optic cable
assemblies are intended to provide high quality
interconnections between fiber optic test equipment having the
same or different optical connector types. Each cable assembly
consists of a single jacketed fiber connectorized on both ends
with male connectors. Cables with different type connectors on
each end are for interconnecting two instruments having
dissimilar female connectors. The type of connector installed on
each end of the fibers are indicated below.

Single Mode:
[ Fiber Optic Cables — 2 meter length, 8/125 um core/cladding
diameter, includes in-line connector adapter.
(] FC/PC to Diamond 3.5 connectors (174-1385-00)
[ FC/PC to ST connectors (174-1386-00)
[ FC/PC to FC/PC connectors (174-1387-00)
(1 FC/PC to Biconic connectors (174-1388-00)
] FC/PC to Diamond 2.5 connectors (174-1497-00)
Multimode:

[ Fiber Optic Cables — 2 meter length, 62.5/125 um core/
cladding diameter.
[ FC/PC to FC/PC connectors (174-2322-00)
(1 FC/PC to Biconic connectors (174-2323-00)
(] FC/PC to SMA connectors (174-2324-00)

(] Fiber Optic Cables — 2 meter length, 100/140 um core/cladding
diameter.

] SMA to ST connectors (174-0876-00)

] SMA to Diamond 3.5 connectors (174-0877-00)
] SMA to FC connectors (174-0878-00)

] SMA to SMA connectors (174-0879-00)

[J SMA to Biconic connectors (174-0880-00)

[J SMA to Diamond 2.5 connectors (174-1303-00)

For further information, contact:
U.S.A., Africa, Asia, Australia, Te':mﬂix sales

Central & South America, Japan
Tektronix, Inc.

P.0. Box 500

Beaverton, Oregon 97077-0001
For additional literature, or the
address and phone number of
the Tektronix Sales Office or
Representative nearest you,
contact: (800) 426-2200

Belgium: Brussels
Phone: 32(2) 725-96-10
FAX: 32(2) 725-99-53

Canada: Barrie
Phone: (705) 737-2700
FAX: (705) 737-5588

Denmark: Copenhagen
Phone: 45 44 53 54 55
FAX: 45 44 53 07 55

Eastern Europe, Middle East,
and Austria

Tektronix Ges.m.b.H.
Doerenkampgasse 7

A-1100 Vienna, Austria
Phone: 43(222) 68-66-02-0
FAX: 43(222) 68-66-00

Finland: Helsinki
Phone: 358(0) 7282 400
FAX: 358(0) 7520033

France and North Africa
Tektronix S.A.

ZAC Courtaboeuf, 4 Av du Canada
B.P.13

91941 Les Ulis Cedex, France
Phone: 33(1) 69 86 81 81

FAX: 33(1) 69 07 09 37

Germany: Koeln
Phone: 49 (221) 96969-0
FAX: 49 (221) 96969-362

Italy: Milan
Phone: 39(2) 84441
FAX: 39(2) 8950-0665

Japan: Tokyo
Phone: 81(3) 3448-4611
FAX: 81(3) 3444-0318

The Netherlands: Hoofddorp
Phone: 31(2503) 13300
FAX: 31(2503) 37271

Norway: Oslo
Phone: 47(22) 165050
FAX: 47(22) 165052

Spain: Madrid
Phone: 34 (1) 404.1011
FAX: 34 (1) 404.0997

Sweden: Stockholm
Phone: 46(8) 29 21 10
FAX: 46(8) 98 61 05

Switzerland: Zug
Phone: 41(42) 219192
FAX: 41(42) 217784

U.K.: Marlow
Phone: 44 (0628) 486000
FAX: 44 (0628) 47 4799
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nd service
offices around
the world:
Algeria,
Argentina,
Australia,
Austria,
Bahrain,
Bangladesh,
Belgium,
Bolivia,
Brazil,
Bulgaria,
Canada,
Chile,
People’s
Republic
of China,
Colombia,
Costa Rica,
Cyprus,
Czechoslovakia,
Denmark,
Ecuador,
Egypt,
Finland,
France,
Germany,
Greece,
Hong Kong,
Iceland,
India,
Indonesia,
Ireland,
Israel,
Italy,
Ivory Coast,
Japan,
Jordan,
Korea,
Kuwait,
Lebanon,
Malaysia,
Mexico,
The Netherlands,
New Zealand,
Nigeria,
Norway,
Oman,
Pakistan,
Panama,
Peru,
Philippines,
Poland,
Portugal,
Saudi Arabia,
South Africa,
Singapore,
Spain,
Sri Lanka,
Sweden,
Switzerland,
Taiwan,
Thailand,
Tunisia,
Turkey,
United Arab
Emirates,
United
Kingdom,
Uruguay,
Venezuela,
Zimbabwe.



