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WARRANTY

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1) year from
the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will
repair the defective product without charge for parts and labor or will provide a replacement in exchange for the defective
product.

In order to obtain service under warranty, Customer must notify Tektronix of the defect before the expiration of the warranty
period and make suitable arrangements for the performance of service. Customer shall be responsible for packaging and

shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid. Tektronix shall
pay for the return of the product to Customer if the shipment is to a location within the country in which the Tektronix service

center is located. Customer shall be responsible for paying all shipping charges, duties, taxes and any other charges for
products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair damage
resulting from improper use or connection to incompatible equipment; or c) to service a product that has been modified or

integrated with other products when the effect of such modification or integration increases the time or difficulty of servicing
the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY OTHER
WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR OR
REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR
BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE
VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this
product or any products connected to it. To avoid potential hazards, use this product
only as specified.

Only qualified personnel should perform service procedures.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings and
markings on the product. Consult the product manual for further ratings information
before making connections to the product.

Replace Batteries Properly. Replace batteries only with the proper type and rating specified.
Recharge Batteries Properly. Recharge batteries for the recommended charge cycle only.
Use Proper AC Adapter. Use only the AC adapter specified for this product.

Do Not Operate Without Covers. Do not operate this product with covers or panels removed.

Wear Eye Protection. Wear eye protection if exposure to high-intensity rays or laser
radiation exists.

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
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General Information - General Safety Summary

Symbols and Terms

/N

/N

Do Not Operate in an Explosive Atmosphere.

Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for details on
installing the product so it has proper ventilation.

Terms in this Manual. These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the marking.

WARNING indicates an injury hazard not immediately accessible as you read the marking.

CAUTION indicates a hazard to property including the product.

TOP200, 220 Optical Power Meters Service Manual



Symbols on the Product. The following symbols may appear on the product:

A @ © A

CAUTION Double Protective Ground
Refer to Manual Insulated (Earth) Terminal Laser Aperature

TOP200, 220 Optical Power Meters Service Manual
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Safety Summary

Only qualified personnel should perform service procedures. Read this Service Safety
Summary and the General Safety Summary before performing any service procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this product
unless another person capable of rendering first aid and resuscitation is present.

Disconnect Power. To avoid electric shock, switch off the instrument power, then
disconnect the power cord from the mains power.

Use Care When Servicing With Power On. Dangerous voltages or currents may exist in
this product. Disconnect power, remove battery (if applicable), and disconnect test
leads before removing protective panels, soldering, or replacing components.

To avoid electric shock, do not touch exposed connections.
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Preface

This manual is used for servicing the TOP200 and TOP220 optical power
meters to instrument level only. 1t does not contain component-level service
information, schematics, or parts lists.

If You Need Help

Information about servicing the TOP200 and TOP220 optical power
meters is available by calling the Tektronix number listed in Contacting
Tektronix on page xvi and selecting the desired option.

Assumptions

The procedures in this manual assume that you are a qualified electronic
technician, and have a working knowledge of service procedures for fiber-
optic test equipment.

Before Servicing

To prevent injury to yourself or damage to equipment:
®  You must be a qualified service person
m  Read the Safety Summary at the beginning of this manual.

m Heed to all warnings, cautions and notes in this manual.

What You Will Find in this Manual

m  General Information. General product and operator information. Battery
replacement. Specifications. Accessories and options.

m  Theory of Operation. Basic information on how the TOP200 and TOP220
optical power meters operate.

m  Performance Verification. Procedures for verifying that the TOP200 and
TOP220 optical power meters function properly and meet warranted
operating specifications.
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Preface

®  Adjustment Process. Adjustment for the TOP200 and TOP220
optical power meters.

m  Maintenance. Cleaning procedures. General troubleshooting and fault
isolation.

®  Replaceable Parts. Part numbers and ordering information.

Related Documents

m The TOP Series Fiber Optic Instruments User Manual

Tektronix Service

Tektronix provides service to cover repair under warranty and post-warranty
problems.

The TOP200 and TOP220 optical power meters are warranted for one year.
The warranty statement appears at the beginning of this manual.

Contacting Tektronix
Phone 1-800-833-9200%*
Address Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select option 1*
Service support 1-800-833-9200, select option 2*

Technical support Email: techsupport@tektronix.com

1-800-833-9200, select option 3*
1-503-627-2400

6:00 a.m. - 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the Tektronix web site for a
list of offices.
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General Information

Instrument Level Service

Overview

This service manual is used for servicing the TOP200 and TOP220 optical
power meters to instrument level only. The usual corrective procedure is to
replace, not repair, the instrument.

Static-Sensitive Components

The TOP200 and TOP220 optical power meters contain components that are
sensitive to electrostatic discharge (ESD).

When servicing the TOP200 and TOP220 optical power meters, work only at
a static-free workstation, and practice anti-static handling procedures.

I WARNING I

While there is no potential for eye damage due to unaided direct exposure,
f never look directly into the output port. Do not use optical viewing

instruments (such as microscopes, magnifiers, etc.). The use of these
devices on active fibers can focus a highly intense beam onto the retina

Laser Warning which can result in permanent eye damage.

TOP200, 220 Optical Power Meters Service Manual 1-1



General Information - Service

Service Procedure

The direct service-related sections in this manual are:
m  Theory of Operation. Reference information about the instruments.

m  Performance Verification. Use to verify the TOP200 and TOP220 optical
power meters to see that the instruments meet specification.

®  Adjustment Process. Use to adjust the TOP200 and TOP220 optical
power meters if specifications are out of tolerance.

m  Maintenance. Use for:
+ Cleaning
« Resolving error messages displayed on the screen
« Troubleshooting problems
®  Replaceable Parts. Part numbers and ordering information
The first section in this manual, General Information, contains product

information, user information, battery/power information, specifications,
accessories and options.

If you have no need for this information, go directly to the other sections.

1-2
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Product Package

Product Description

Product Information

This section briefly describes the TOP200 and TOP220 optical power meters.

A quick review of this section will familiarizes you with the TOP200 and
TOP220 optical power meters, which will help when servicing the instrument.

For complete product information, refer to the TOP Series Fiber Optic
Instruments User Manual.

The TOP200 and TOP220 optical power meters are supplied with the
following equipment and standard accessories:

m  One snap-on connector (SOC) adapter specified at time of order. Refer
to Accessories and Options for a list of SOC adapter options.

m  One rubber bumper with bail
a  Two AA alkaline 1.5V batteries (>100 hours life)
m  One user manual (070-9372-01)

The Tektronix TOP200 and TOP220, true palm-sized optical power meters,
cover the full range of optical fiber applications. These instruments were
engineered for field and lab personnel requiring a high performance, cost
effective, compact and rugged OPM.

The TOP200 and TOP220 optical power meters utilize the snap-on connector
(SOC) interface. All industry-standard fiber-optic connectors can be
accommodated via a complete line of snap-on connector adapters.

The TOP200 and TOP220 design combines a state-of-the-art signal
processor and microcomputer electronics to provide superb performance as
well as simple and elegant operation with just three controls: ON/OFF,
dBm/dB and A. Photonic energy is directly analyzed through digital signal
processing. The result is a very fast readout settling time. The instrument
settles within less than two seconds upon applying a 0dBm power level.
Quick readout stabilization becomes very important when performing
repetitive measurements or splice alignment.

The TOP220 has an optical filter in front of the photodetector to attenuate

high power levels. This filter extends the range of the optical input power to
+27dBm.

TOP200, 220 Optical Power Meters Service Manual 1-3



General Information - Product Information

Operating Modes

Optical Interface

The TOP200 and TOP220 optical power meters feature two operating
modes: Normal Operation (OP) and Calibration (CAL). At power on, the
optical power meter defaults to the operating mode and wavelength last
selected as the default at power off.

To change to the calibration mode, set the switch found inside the battery
compartment to CAL mode. A “C” in the lower left-hand corner of the LCD
display indicates that the power meter is in calibration mode. See the
Calibration Process section for calibration procedures.

The optical interface, located above the power meter, detects the specified
wavelength from the light source. Using an InGaAs detector, repeatability is
achieved due to the exact center alignment of the SOC adapter. The
wavelength options are 850nm, 1300nm, 1310nm and 1550nm for the
TOP200; and 980nm, 1310nm and 1550nm for the TOP220.

The dust cap protects the optical interface when not in use.

Refer to the Accessories and Options section for a list of the most common
connectors and SOC adapter options.

The optical interface must always be covered with the dust cap to protect the
detector window from dirt or scratches.

— Housing

/ -~ Ferrule Stop
/ Light Batfle —«\

/
Detector — Active Surface

Figure 1-1: Optical Interface and SOC Adapter
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Other Features

General Information - Product Information

LCD Display

The extended temperature range display offers 0.01dB resolution.
dB, dBm and wavelength annunciators indicate current operating mode.

All features rival functions otherwise only found in top-of-the-line
laboratory instruments.

Optical Interface Features

Easily cleanable detector window and connector adapter. Refer to
Cleaning and Troubleshooting section for cleaning procedures.

SOC adapters are field changeable and must match the type of fiber
connector being used. Refer to Accessories and Options section for
connector adapter options.

Rubber Bumper

Every instrument includes a removable rubber bumper. This molded
silicone shell acts to protect against shock in the field.

The rubber bumper includes a pivoting bail to hold the instrument upright
when required.

Structural Integrity

The TOP200 and TOP220 instruments can take falls and are highly crush
resistant.

The unit provides reliable and accurate measurements from -15°C to
+50°C.

Dust Cap

s The permanently attached dust cap simply snaps into place.

u  There is no need to remove the adapter; the dust cap fits over all

adapters.

TOP200, 220 Optical Power Meters Service Manual 1-5
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Connector Interface

Operator Information

This section summarizes the TOP200 and TOP220 optical power meter
button functions as well as changing the Snap-on Connector (SOC) adapters.

A quick review of this section familiarizes you with the basic operation of the
TOP200 and TOP220 optical power meters, which will help when servicing

the instrument.

For complete operator information, refer to the TOP Series Fiber Optic
Instruments User Manual(s).

y

\__“_“__
LCD Display
NS 850 1300 150 Operating Wavelength
Low Battery Inidator s ﬂ g ﬂdem Indicator
Calibration Mode Indicator o
ON/OFF ol Ll | A Wavelength Select
TEK T®P200romscrn Absolute and
Relative Measurements

Calibration Switch

Figure 1-2: Instrument Button and Switch Locations
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General Information - Operator Information

Labeled Buttons

ON
OFF

dB
dBm

The ON/OFF slide switch, the dB/dBm button and the A button are the basic
operator controls to operate the TOP200 and TOP220 optical power meters.
This simple design allows ease of operation.

The ON/OFF button controls the power of the TOP200 optical power meter.

The dB/dBm button toggles between dBm and dB mode. It also sets the
new dB reference by holding the button for 3 seconds until the “’
annunciator appears.

To disable the Auto-Shutoff feature: with the unit off, hold down the
dB/dBm button, then press the ON/OFF button.

When dBm is displayed, the reading reflects the absolute measurement of the
power of a fiber optic source.

dBm=10+ Log,o—PL“ﬂﬂ

1imwW

When dB is displayed, all subsequent readings are displayed relative to the
reference power level.

dB=10+Log _P[!‘ML_
B 10" Pret [mw]

To establish a new reference power level (Pg,,), depress the dB/dBm button
for about 2-3 seconds until the “r’ annunciator appears below the dB
annunciator. The instrument displays 0.00 dB referenced to the current dBm
input level. Note that the optical power meter reading may move several
counts up and down around zero if the instrument detects minor fluctuations
in the input signal.

TOP200, 220 Optical Power Meters Service Manual



General Information - Operator Information

The A button selects the wavelength calibration factor being used by the
}\‘ optical power meter. The calibration wavelengths that are available for the
TOP200 optical power meter are 850nm, 1300nm, 1310nm and 1550nm.
The TOP220 calibration wavelengths are 980nm, 1310nm and 1550nm.

To select a start-up default wavelength, you simply select the desired
wavelength by pressing and holding the A button then pressing the dB/dBm

button. When the power is turned off and on again, the optical power meter
defaults to this wavelength.

This switch inside the battery compartment determines the current

operating mode of the TOP200 and TOP220 optical power meters. Setting

OoP . CAL the switch to OP sets the power meter to normal operation mode, while
setting the switch to CAL sets the power meter to calibration mode. A “C” is

displayed on lower left-hand corner of the LCD display when the power

meter is in calibration mode.

Connector Interface

The connector interface supports many SOC adapters to accommodate all
popular industry standard fiber optic connectors.

To interchange SOC adapters:

O Step 1: Locate the anti-rotation key on the TOP200 optical power meter
connector interface.

O Step 2: With the keyway properly aligned, slip the SOC adapter over the
connector interface until fully locked into place indicated by a snap.

O Step 3: To remove SOC adapter, pull adapter off the connector

interface. The adapter is firmly sealed and it requires considerable force
to pull it off.

\VE

Figure 1-3: Changing the SOC Adapter
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Battery Information

The TOP200 and TOP220 optical power meters are designed to operate on
two standard 1.5V AA batteries. Low battery status is indicated when the
letter “B” is displayed in the top left-hand corner of the LCD display. After
LowBat indicator appears, the operator has at least five hours before the
battery must be replaced.

Power Supply Circuitry

Battery Replacement

A power supply circuitry efficiently uses the precious battery power. The
power supply circuitry uses two inductors to boost the 3V battery voltage to

5V. The battery voltage can drop all the way to 1V and the power meter will
still operate.

To replace the batteries:

O Step 1: Remove rubber bumper

O Step 2: Remove battery cover by pressing on the center of the cover
while pulling on its sides.

O Step 3: Remove used batteries and discard. Replace with new
batteries.

O Step 4: Replace battery cover.
O Step 5: Replace rubber bumper.

NOTE
Observe the correct polarization as indicated in the bottom of the battery

compartment. Failure to install the batteries in the correct orientation may
damage the instrument.

Please discard batteries according to local environmental regulations.

PULL —o

Figure 1-4: Battery Replacement

TOP200, 220 Optical Power Meters Service Manual 1-11
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General Specifications

Performance Characteristics

Table 1-1: Performance Characteristics

Feature TOP200 TOP220
Detector Material InGaAs (1mm) InGaAs (2mm)
Power Range +3 to -60dBm +27dBm to -30dBm

(1310 and 1550nm)
+30dBm to -27dBm
(980nm only)

CAL Wavelengths

850nm, 1300nm, 1310nm, 1550nm 980nm, 1310nm, 1550nm

Absolute Accuracy

+0.25dB at Calibration Conditions

Stability
Longterm (24 hours) +0.01dB
Temp. (-15°C to +50°C) +0.05dB
Drop
With Rubber Bumper 4 feet (all 6 faces plus 4 corners)
In Carrying Case 900A 10 feet (all 6 faces plus 4 corners)
Function dBm (Absolute power)

dB (Relative Power)

I8 (Select CAL wavelength, also used to set default/CAL wavelength)
CAL  (Calibrate unit)

Calibration Data

Data stored in non-volatile memory

Auto-Shutoff
Shut-Off Disable

Unit powers down 70 minute after last key has been depressed.
Disables the 70 minute power shut-off.

Recalibration

Unit can be recalibrated by user, following procedures in Calibration Process
section. CAL switch located inside battery compartment.

Connector Interface

snap-on connector (SOC) Interface. See Accessories and Options.

Tektronix Calibration Conditions:
Power: -30 dBm (TOP200);-10 dBm (TOP220)
Wavelengths: 850 +/- 1 nm (TOP200); 980 +/- 1 nm (TOP220);
1310 +/- 20 nm and 1550 +/- 20 nm (TOP200/220)
Test Fibers: See the Equipment Required list in the performance Verification section

Power Requirements/Characteristics

Table 1-2: Power Requirements/Characteristics

Power Source TOP200 TOP220
Battery 2 AA Alkaline Batteries 1.5V
Typical Battery Life >100 hours

Power Supply Circuitry Increases 3V battery voltage to 5V

TOP200, 220 Optical Power Meters Service Manual
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EMC Compliance

Table 1-6 : Certifications and compliances

Category Standards or description

EC Declaration of Conformity - EMC | Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility. Compliance
was demonstrated to the following specifications as listed in the Official Journal of the
European Communities:

EN 61326 EMC requirements for Class A electrical equipment
for measurement, control and laboratory use.!
IEC 61000-4-2 Electrostatic discharge immunity (Performance
criterion B)
IEC 61000-4-3 RF electromagnetic field immunity (Performance
criterion A)

Australia / New Zealand Declaration | Complies with EMC provision of Radiocommunications Act per the following
of Conformity - EMC standard(s):

AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment: 1992
FCC Compliance Emissions comply with FCC Code of Federal Regulations 47, Part 15, Subpart B,
Class A Limits.

! Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test object.
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Accessories and Options

Standard Accessories

Standard accessories are included with the instrument, or may be ordered by
part number.

Table 1-7: Standard Accessories

Accessory TEKTRONIX Part Number
User Manual 070-9372-01
Rubber Bumper w/ Bail 348-1480-00
Two (2) AA Alkaline 1.5 batteries (>100 hours life) N/A
SOC Adapter specified at time of order N/A
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General Information - Accessories and Options

Optional Accessories

This service manual is an optional accessory and can be ordered by
Tektronix part number 070-9379-03.

SOC adapters are interchangeable to accommodate a number of connector
adapters. A SOC adapter is used to align the connector ferrule with the
detector window.

Additional SOC adapters may be ordered by Tektronix part number.

Table 1-8: SOC Adapter Selection Chart

TOP200 SOC Adapters
Connector Types Tektronix Part Number
Biconic 119-5168-00
D4-PC 119-5167-00
HMS-10/HP 119-5171-00
(DIAMOND-2.5)
DIAMOND-3.5 — 119-5172-00
DIN-PC 119-5166-00
DIN-APC/HRL-10 119-5166-00
E2000-PC 119-5165-00
E2000-APC 119-5165-00
FC-PC 119-5146-00
FC-APC 119-5146-00
SC-PC 119-5145-00
SC-APC 119-5145-00
SMA 905/906 119-5169-00
SMA-2.5 119-5170-00
ST-PC 119-5144-00
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Optical Detector

Theory of Operation

This section describes the theory of operation for the TOP200 and TOP220
optical power meters to provide a basic overview of how the instrument
operate.

Power meters in general consist of five components:

m  Optical Detector

m  A/D Converter

m  Micro Processor Unit

m Display and Display Driver

= Power Supply

See Figure 2-3 for system overview.

The optical detector converts incident light power to electrical current. The
optical detector is also called a photodiode, because it is a semiconductor
PIN junction, and its electrical behavior is just like a diode. The energy of the
photons absorbed on the detector surface frees up trapped electrons within
the PIN junction. The relationship of photonic energy versus electrical current
is highly linear.

The optical response of the detector is:

Current [A]

R aw = Optical Power [W]

The Optical Power versus current relationship is most linear when the
photodetector is operated in the zero bias mode. For this purpose a trans-
impedance amplifier is used.

R1

out
Pll‘l
=
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Theory of Operation

The output voltage is:

Vouv = Pin * R [aw) * Rl

There are three different semiconductor materials used for optical detectors.
Their performance varies in terms of sensitivity and wavelength coverage.

Table 2-1: Photodiode Characteristics

Material Useful Wavelength Sensitivity MODEL
Range
Si (Silicon) 400nm to 1000nm 1pW to 2mW N/A
Ge (Germanium) 600nm to 1550nm 50pW to 5mwW N/A
InGaAs 750nm to 1600nm 1pW to 4mW TOP200
(Indium Gallium
Arsenide)

Unfortunately, detectors do not respond equally well at different wavelengths.
Generally at shorter wavelengths, the response R is lower than at longer
wavelengths. Figure 2-1 below shows the response curves of the three
materials.

R esponsivity
[Amps/Watt] 1 InGaAs

J5
.50

25

1 1 1 1 1
800 1000 1200 1400 1600

Wavelength [nm]

Figure 2-1: Wavelength Dependency

Based on Figure 2-1 above, if an InGaAs detector is illuminated with 1mW of
optical power, then it produces 0.8mA of current. The optical detector does
not know which wavelength is incident on the surface. Consequently, the
user must “tell” the meter what wavelength is measured. During calibration,
the power meter is told what the response factor is at the various calibration
wavelengths. On the TOP200 and TOP220 optical power meters, this
calibration data is stored in an EEPROM (electrically erasable programmable
read only memory). See Calibration Process section for further information.
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Theory of Operation

Detector saturation occurs when too much power falls onto one area of the
detector surface. Every detector has a power density limit. Generally, this
limit is around 2mW/mm? to 10mW/mm?.

The TOP200 optical power meter utilizes a 1mm diameter InGaAs detector
with a power limit of +3dBm. Figure 2-1 shows the wavelength dependency
of the TOP200.

The TOP220 optical power meter utilizes a 2mm inGaAs detector with an
attenuating filter. This filter compensates for the wavelength dependency of

the detector. The User Manual has more information about the TOP 220
wavelength dependency.

The SOC adapter system assures that the fiber is correctly positioned at the
right distance from the detector. Singlemode fibers have a much narrower
NA (numerical aperture) and therefore do not fill the detector window,
whereas large-core-area fibers often have a wider NA and cover the detector
surface up to 90% with light.

Housing

-~ Ferrule Stop
Light Baffle -~ /

\— Adapter
Detector — Active Surface

Figure 2-2: Detector and SOC Adapter Alignment
The SOC adapter is desi