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Introduction

This sales guide will help you to better understand the 7F10 Optical-
Electrical Converter. It will also help you to direct your sales effort toward
the very specific markets served by the 7F10.

The sales guide addresses the vital elements related to customer needs,
features and benefits, applications, competition, and product positioning.
It also contains a glossary of optical terms, probably unfamiliar to you.

This document is meant for internal use only and is not a customer sales
brochure or data sheet.

Gary Mott
Lab Instruments Marketing



The New 7F10 Optical-Electrical Converter

The 7F10 plug-in module is an op-
tical to electrical converter for use
with either single mode or multi-
mode fibers. It offers 10 kHz to 750
MHz frequency response and cov-
ers the 700 to 1550 nanometer
spectrum. It is designed mainly for
use in vertical compartments of
7000 Series Oscilloscopes. It con-
verts a 7000 Series mainframe into
an optical oscilloscope.
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The optically coupled 7F10 input
goes through a built-in attenuator
that provides sixteen calibrated
settings for controlling the input
signal level. On the front panel,
there is an optical overload indica-
tor and push buttons to vary the at-
tenuation level. Readout for
deflection factor, attenuation factor,
uncalibrated indication, and polar-
ity invert appears on the crt.

1. Single Mode/Multimode Fiber
Optical Input

The 7F10 uses a Diamond 3.5 milli-
meter input connector to accept
both single mode and multimode
fiber optic cables.

2. 700 To 1550 Nanometer
Wavelength

The 7F10 covers the 700 to 1550
nanometer spectrum with deflec-
tion factors calibrated at three
wavelength settings of 825, 1300,
and 1500 nanometers.

3. Built-In Optical Attenuator

The 7F10 has a built-in optical at-
tenuator with a nominal 2.5 dB per
step and maximum attenuation of
37.5 dB. Sixteen settings for cali-
brated deflection factors can be
selected via the front panel
switches. A variable control pro-
vides continuously variable deflec-
tion factors between attenuator
settings.

4. Optical Overdrive Indicator
Afront panel LED indicates when
the optical signal is overloading the
input, letting you know when the
detector may be clipping the signal
or becoming non-linear.

5. Polarity Switch

The polarity switch provides a
means of inverting the display. In
the + UP position a positive signal
deflects the display upward, and in
the INVERT position a positive sig-
nal deflects the display downward.

6. CRT Readout

Readout is provided on the crt for
deflection factor, attenuation factor,
uncalibrated indication, and
polarity invert.



7F10 Features And Benefits

Feature

Single Mode Or Multimode
Fiber Optical Input

700 To 1550

Nanometer Wavelength

10 kHz to 750 MHz
Frequency Response
(Dependent upon 7K main frame used.)

Built-In Optical Attenuator

CRT Readout

Wide Choice of Mainframes

Benefit

Instrument can be used for measurements on all types of fiber optic cables
from versatile multimode cable to low loss single mode cable.

Covers a broad range of wavelength requirements with three calibrated
wavelength settings of 825, 1300, and 1500 nanometers.

Broad frequency response to cover the frequencies encountered on fiber
optic cables and to take advantage of the broad bandwidth capabilities of
7000 Series oscilloscopes.

No need to provide external attenuation for high level optical signals.
Sixteen-step, optical attenuation is built-in. There is an optical overload in-
dicator on the front panel to help maintain calibrated settings.

To make measurements easier, crt readout is provided for deflection factor,
attenuation factor, un-calibrated indication, and polarity invert.

Any 7000 Series mainframe can be used with the 7F10. This lets you take
advantage of the wide frequency response of the plug-in module as well as
use the special features of the 7000 Series.

7F10 Markets And Applications

Markets for the 7F10 are expected to be R&D facilities, especially in the
communications area. Customers will most likely be design engineers
working on new equipment designs for communication transmission and
receiving equipment. Additional applications will be found in the manufac-
turing test function where equipment function is verified when it is built.

Another application area will be in research of physical phenomena. Here
the application will be for data collection. Data from a test event will be
transmitted via optical fiber and the oscilloscope will be the recording
medium.

The 7F10 will be used to perform the same measurements as now are
made with electrical signals. Very few new tests will be made.



7F10 Competition

In general, to view an optical signal on an oscilloscope requires conversion
to an electrical signal first. Several competitive alternatives are available to
perform the optical to electrical conversion function provided by the 7F10.
There is no directly competitive oscilloscope plug-in module that performs
the same function.

Here is a list of optical to electrical converters presently on the market.

*Optional connectors: Biconic, FC, D4, and SMA

Note: The Tektronix OR502 has a built-in attenuator.
Lasertron and Tektronix require a TM500 mainframe to power the units.

Wavelength  Receiver Maximum Optical Bandwidth Price
(nm) Element Input Level Connector (MHz) (%)

Ando 850 Si-APD —20 dBm FC 1-1000 3,360
AQ-5501
Ando 1300 Ge-APD —20 dBm FC 1-1000 3,710
AQ-5502
Ando 500-1100 Si-PIN —5dBm FC,D4,0F2 dc-1000 1,100
AQ-1420
Ando 1000-1600 InGaAs —5dBm FC,D4,0F2 dc-1000 NA

- AQ-1421
Anritsu 500-1100 Si-PIN —5dBm D3 dc-2000 1,520
MP95A
Anritsu 1000-1600 InAsp-InP —5dBm D3 dc-2000 2,670
MP96A
Anritsu 850 Si-APD NA FC .1-1000 9,510
MZ118A/MH922A
Anritsu 1300 Ge-APD NA FC .1-1000 10,270
MZ118A/MH923A
HP 550-950 PIN-PD 1T mw Diamond dc-400 2,700
81519A
Lasertron 1300/1550 PIN-FET NA Biconic .01-340 5,200
QRX-700
Tektronix 700-1550 Ge-APD —20dBm Diamond* .01-1000 4,300
OR501
Tektronix 700-1550 Ge-APD +10 dBm Diamond* .01-1500 6,500
OR502
Tektronix 700-1550 Ge-APD +10 mW Diamond .01-750 6,495
7F10 (Depending on

mainframe
used.)



Glossary Of Optical Terms

Aperture The diameter of the
largest entering beam of light that
can enter the optical fiber.

Attenuator An optical device that
reduces the intensity of a beam of
light passing through it. This reduc-
tion in light intensity is expressed in
dB.

Automatic Threshold Control
(ATC) Electronic control circuit that
regulates the input current to a light
emitting diode to prevent it from
being overdriven.

Avalanche Photodiode (APD) A
type of semiconductor detector op-
erated at high voltages. When inci-
dent light generates one photo-
electron from the material, the high
voltage across the device acceler-
ates the electron enough to cause
an avalanche of other electrons,
effectively amplifying the signal.

Bandwidth The capacity of an op-
tical fiber to transmit information
expressed in bits of information
transmitted in a specific time peri-
od for a specific length of optical
waveguide. Bandwidth is limited by
pulse spreading or broadening
due to dispersion, so that adjacent
pulses overlap and cannot be
distinguished.

Bit Error Rate The received wave-
form differs from the one originally
transmitted when errors are made
in the receiver regeneration pro-
cess. The number of bit errors
compared to the total bits trans-
mitted is the bit error rate, also
called probability of error.

Cladding Material usually of a low
refractive index that surrounds the
core of an optical fiber to minimize
surface scattering losses.

Connector A junction that allows
you to connect and disconnect
cables or devices.

Core The center, light conducting
part of an optical fiber bound by
the cladding. The core has a high
refractive index.

dBm Decibels relative to one milli-
watt. A positive number indicates
the power is above one milliwatt; a
negative number indicates the
power is below. This unit has be-
come common in fiber optic com-
munication systems because the
power of light sources used with
optical fibers is about one milliwatt.

Decibel The standard unit used to
express the ratio of two power
levels. Itis used in communications
to express either a gain or loss in
power between the input and out-
put devices.

Detector (Electro-Optic) A device
that converts an optical signal into
an electrical output signal. The cur-
rent depends on the amount of light
received and the type of device.

Detector Ampilifier A device that
combines an optical detector with
electronic amplification circuitry.

Divergence The spreading out of a
laser beam with distance, mea-
sured as an angle.

Ferrule A component of a fiber
optic connection that holds a fiber
in place and aids in its alignment.

Fiber Buffer Material used to pro-
tect an optical fiber or cable from
physical damage, providing me-
chanical isolation or protection.

Fiber Optic Cable A sub-assembly
made of several optical fibers
incorporated into an assembly of
organic materials arranged to pro-
vide the necessary tensile strength,
external protection, and handling
properties comparable to equiv-
alent diameter coaxial cables.

Fiber Optics The technique of con-
veying light or images through a
configuration of glass or plastic
fibers. There are three groups of
fiber optics:

1. Incoherent fiber optics trans-
mit light but not an image.

2. Coherent fiber optics transmit
an image through the per-
fectly aligned small (12 mi-
cron) clad optical fibers.

3. Specialty fiber optics com-
bines some aspects of in-
coherent and coherent fiber
optics.

Graded-Index Fiber An optical
fiber where the refractive index
changes gradually between the
core and cladding, so that light
stays in the fiber core. These fibers
have lower dispersion and broader
bandwidth than step-index fibers,
where the refractive index changes
abruptly between core and
cladding.

Infrared Wavelengths that extend
beyond 770 nanometers. Infrared
is used extensively in light trans-
mission through optical wave-
guides. Infrared light wavelengths
are invisible to the naked eye.

Insertion Loss Total optical power
loss caused by insertion of an op-
tical component such as a con-
nector, splice, or coupler into a
previously continuous path.

Intrinsic Joint Loss Loss caused
by fiber parameter mismatches
when two nonidentical fibers are
joined.

Kevlar Strands of protective
aramid fiber used to provide strain
relief in cable assemblies.

Laser An acronym for Light Ampli-
fication by the Stimulated Emission
of Radiation, applied to a wide
range of devices that produce light
by this principle. Compared to
other light sources, laser light cov-
ers a narrow range of wavelength,
tends to be coherent, and is emit-
ted in a directional beam.

Light Emitting Diode (LED) A
semiconductor device in which
lightis produced when current car-
riers combine at a p-n junction. The
emission is spontaneous and there
are no feedback mirrors, unlike
diode lasers. Output power is lower
than from diode lasers because of
lower operating currents. Gener-
ally, LEDs are less expensive than
diode lasers, and can operate at
shorter wavelengths without the
rapid degradation that occurs with
visible-wavelength laser diodes.

Micron A unit of length equal to
one-millionth (10-6) of a meter
(same as micrometer).






