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Warning

The servicing instructions are for use by qualified

personnel only. To avoid personal injury, do not

perform any servicing unless you are qualified to

do so. Refer to all safety summaries prior to

performing service.
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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.

ix
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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.

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

CAUTION

Refer to Manual

Double

Insulated

Protective Ground

(Earth) Terminal

xi

Laser Aperature
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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.

xiii
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xv

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.
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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.

Adjustment Process. Adjustment for the TOP200 and TOP220

xvi

optical power meters.
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Adjustment Process. Use to adjust the TOP200 and TOP220 optical

power meters if specifications are out of tolerance.
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1
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
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Battery 2 AA Alkaline Batteries 1.5V

>100 hours

Increases 3V battery voltage to 5V

Typical Battery Life

Power Supply Circuitry
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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.1

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

of Conformity -- EMC

Complies with EMC provision of Radiocommunications Act per the following

standard(s):y

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.

1 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test object.
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Table 1-7: Standard Accessories
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Tektronix part number 070-9379-03.

Table 1-8: SOC Adapter Selection Chart





Theory of Operation



The User Manual has more information about the TOP 220

of the TOP200.

Figure 2-1 shows the wavelength dependency

wavelength dependency.

Theory of Operation



Theory of Operation

The micro processor also retrieves the calibration data from the

EEPROM memory based on the wavelength selection.

Another function of the micro processor is to scan the two key-

board buttons and the CAL switch. Whenever a user event occurs,

the function is executed. For example, the dB/dBm function toggles

the reference power unit from 1mW to the relative unit of the

last reading.
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Table 3-1: Equipment Required

DESCRIPTION SPECIFICATION1 RECOMMENDED MODEL

Power Meter Compatible with power sensors; see sensor

specifications

HP 8153A or Advantest Q8221

Power Sensor, short wavelength2 +0.10 dB at --30 dBm, 850 nm HP 81530A or Advantest Q82214 with

special absolute power calibration

Power Sensor, long wavelength +0.10 dB at --10 dBm and -30 dBm for 980,

1310, and 1550 nm wavelengths; linearity

+0.025 dB (-5 to -50 dBm)

HP 81532A or Advantest Q82208 with

special absolute power calibration

Laser, 850 nm2 >50 �W CW into 62.5/125 �m fiber. Center

wavelength: 849 to 851 nm Stability: +0.05

dB

Rifocs 267A-106/APC10 or Rifocs

667R-106/APC10 selected for 850 +/-

1 nm)

Laser, 980 nm3 >500 �W CW into 62.5/125 �m fiber.

Center wavelength: 979 to 981 nm

Stability: +0.05 dB

Special order

Laser, 1310 nm >800 �W CW into 9/125 �m fiber. Center

wavelength: 1290 to 1330 nm Stability:

+0.01 dB

Advantest Q8221/Q81211

Laser, 1550 nm >500 �W CW into 9/125 �m fiber. Center

wavelength: 1290 to 1330 nm Stability:

+0.01 dB

Advantest Q8221/Q81212

FC/PC Adapter “SOC” adapter for TOP200/220 Tektronix part number: 119-5146-00

Attenuator, multimode 0.01 dB resolution; 50/125 or 62.5/125 �m Tektronix part number: OA5012 or

OA5022

Attenuator, single-mode 0.01 dB resolution; 0.05 dB repeatability Tektronix part number: OA5002

Fiber, multimode

62.5/125 �m, 2 each

5 m, FC/PC connectors with metallic end

faces on connector ferrules

Rifocs 2626-106-05

Fiber, single--mode

9/125 �m SMF-28, 2 each

5 m, FC/PC connectors with metallic end

faces on connector ferrules

Rifocs 2626-101-05

NOTES:

1 All meters, sensors, and lasers must have FC adapters

2 Used only for TOP200

3 Used only for TOP220
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Performance verification verifies that the optical power meter is operating

properly and within specification. If the specifications are out of tolerance, go

to the Calibration Process section for proper calibration procedures.

Performance verification is done with the optical power meter covers in place.
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1. Attach FC adapters to the reference power sensors, attenuators, lasers, and device

under test (DUT).

2. Use the 850 nm laser and short wavelength power sensor for the TOP200, Use the

980 nm laser and long wavelength power sensor for the TOP220.

NOTE. Due to DUT wavelength dependence at 850 and 980 nm, laser source

wavelength must be within +1 nm of nominal.

3. Use the multimode attenuator and multimode fibers for steps 4 to 11.
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4. Turn on all equipment and allow a 15 minute warm--up.

5. With the reference power sensor covered, zero the reference power meter.

6. Use the fibers to connect the laser to the attenuator input, and the attenuator

output to the reference power sensor.

7. Set the reference power meter wavelength to the nominal laser wavelength.

8. Adjust the attenuator for a reading on the reference power meter of --30.00 dBm

(TOP200) or --10.00 dBm (TOP220).

9. Disconnect the fiber from the reference power meter and connect it to the DUT.

10. Set the DUT wavelength to the nominal laser wavelength (850 or 980 nm) by

pressing the λ button.

11. Press the DUT dB/dBm button to indicate in dBm, and check for a reading between

--30.25 and --29.75 dBm (TOP200) or --10.25 to --9.75 dBm (TOP220).

NOTE. Fiber optic power measurements are sensitive to connector quality and

cleanliness, and other factors that can increase uncertainty. It is recommended

that the power accuracy verification tests be done at least twice to check repeat--

ability. If the measure results don’t repeat within about 0.10dB, then cleaning

of connectors or replacement of cables or adapters may be needed.

12. For the remaining steps, use the single--mode attenuator, single--mode fibers, and long

wavelength power sensor.

13. Zero the reference power meter with the power sensor covered.

14. Use the fibers to connect the 1310 nm laser to the attenuator input, and the attenuator

output to the reference power sensor.
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15. Set the reference power meter wavelength to the actual (not nominal) laser wavelength.

16. Adjust the attenuator for a reading on the reference power meter of --30.00 dBm,

(TOP200) or --10.00 dBm (TOP220).

17. Disconnect the fiber from the reference power meter and connect it to the DUT.

18. Set the DUT wavelength to 1310 nm by pressing the λ button.

19. Press the DUT dB/dBm button to indicate in dBm, and check for a reading between

-30.25 and -29.75 dBm (TOP200) or -10.25 to -9.75 dBm (TOP220).

20. For TOP200 products with serial numbers B02xxxx and up, set the DUT wavelength

to 1300 nm by pressing the λ button, and repeat step 19.

21. Repeat steps 14 to 19, using the 1550 nm laser, with the reference power meter wave--

length set to the actual laser wavelength, and the DUT wavelength set to 1550 nm.

3-5TOP200, 220 Optical Power Meters Service Manual
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NOTE. There is no published specification for linearity. However, the DUT

should pass the following procedure. If the DUT fails the procedure, it should

be returned to Tektronix for evaluation and repair or replacement if needed,

since there are no linearity adjustments.

1. At the reference power meter, select the long wavelength sensor. Set the wavelength

to 1310 nm. With the sensor covered, set the zero.

2. Attach the 1310 nm laser to the single--mode attenuator input, and the attenuator output

to the long wavelength reference power sensor, using single--mode fibers.

3. Adjust the laser for maximum output (but not more than +5 dBm).

4. Adjust the attenuator for -10.00 dBm on the reference power meter. Make a copy of the

Linearity Worksheet (Table 3-1), and record the attenuator setting with 0.01 dB resolution.

5. Adjust the attenuator for each of the reference meter levels listed in the worksheet,

and record the attenuator settings. For the TOP220, leave out the -30 to -50 dBm tests.

NOTE. This procedure doesn’t verify linearity over the full TOP220 operating

range. If it is desired to test over the full range, it is necessary to obtain a laser,

attenuator, and reference power sensor that can operate at >100mW average

power level.

6. Move the fiber from the reference sensor to the DUT. Set the DUT wavelength

to 1310 nm.

7. Set the attenuator to the setting on the worksheet corresponding to -10.00 dBm.

At the DUT, press and hold the dB/dBm button until the DUT reads 0.00 +0.01 dB.

3-6 TOP200, 220 Optical Power Meters Service Manual

Performance Verification

���
����� �
����������



8. Set the attenuator to the other values in the worksheet, and check that the DUT

displays within the listed limits.

NOTE. If the results are out of tolerance, repeat the procedure. Attenuator

repeatability, laser output level drift, and bad fiber connections can cause errors.

Table 3-2: Linearity Worksheet

Ref. Power Meter

Reading (dBm)

Attenuator Setting

(dB) DUT Reading (dB) Low Limit (dB) High Limit (dB)

-10.00 0.00 (set reference) --- ---

-5.00 +4.88 +5.12

-20.00 -10.12 -9.88

-30.00 -20.12 -19.88

-40.00 -30.12 -29.88

-50.00 -40.12 -39.88

NOTE. For TOP220, leave out the -30 to -50 dBm tests.
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Adjustment Setup

TOP200, 220 Optical Power Meters Service Manual 4-1

Laser Aperature

Figure 4-1 illustrates how the light source, attenuator, reference

optical power meter and power meter under calibration are

connected for adjustment.
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1. To set the device under test (DUT) to the CAL (adjustment) mode:

a. Turn power off.

b. Open battery compartment and remove batteries.

c. Remove calibration tamper seal.

d. Set CAL switch to CAL position.

e. Reinstall batteries and battery compartment cover.

f. Turn power on. “C” should appear on the bottom left--hand corner of the display.

2. Attach FC adapters to the reference power sensors, attenuators, lasers, and device

under test (DUT).

NOTE. You may adjust the absolute power accuracy at one or more wavelengths.

Use steps 3 to 11 for 850 or 980 nm, and steps 12 to 21 for the other wavelengths.

After adjustment, exit the CAL mode as directed in step 22.

3. Use the 850 nm laser and short wavelength power sensor for the TOP 200. Use the

980 nm laser and long wavelength power sensor for the TOP 220.

4-2 TOP200, 220 Optical Power Meters Service Manual
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NOTE. Due to DUT wavelength dependence at 850 and 980 nm, laser source

wavelength must be within + 1 nm of nominal.

4. Use the multimode attenuator and multimode fibers for steps 5 to 11. Turn on all

equipment and allow a 15 minute warm--up.

5. With the reference power sensor covered, zero the reference power meter.

6. Use the fibers to connect the laser to the attenuator input, and the attenuator output

to the reference power sensor.

7. Set the reference power meter wavelength to the nominal laser wavelength.

8. Adjust the attenuator for a reading on the reference power meter of -30.00 dBm

(TOP200) or -10.00 dBm (TOP220).

9. Disconnect the fiber from the reference power meter and connect it to the DUT.

10. Set the DUT wavelength to the nominal laser wavelength (850 or 980 nm) by pressing

the λ button.

11. Press the DUT dB/dBm button to make the adjustment. Check for a reading between

-30.02 and -29.98 dBm (TOP200) or -10.02 and -9.98 dBm (TOP220).

12. For the remaining steps, use the single--mode attenuator, single--mode fibers, and long

wavelength power sensor.

13. Zero the reference power meter with the power sensor covered.

14. Use the fibers to connect the 1310 nm laser to the attenuator input, and the attenuator

output to the reference power sensor.

15. Set the reference power meter wavelength to the actual (not nominal) laser wavelength.

4-3TOP200, 220 Optical Power Meters Service Manual
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Adjustment Process

16. Adjust the attenuator for a reading on the reference power meter of -30.00 dBm (TOP200)

or -10.00 dBm (TOP220).

17. Disconnect the fiber from the reference power meter and connect it to the DUT.

18. Set the DUT wavelength to 1310 nm by pressing the λ button.

19. Press the DUT dB/dBm button to make the adjustment. Check for a reading between

-30.02 and -29.98 dBm (TOP200) or -10.02 and -9.98 dBm (TOP220).

20. For TOP 200 products with serial numbers B02xxxx and up, set the DUT wavelength

to 1300 nm by pressing the λ button, and repeat step 19.

21. Repeat steps 14 through 19, using the 1550 nm laser, with the reference power meter wave--

length set to the actual laser wavelength and the DUT wavelength set to 1550 nm.

22. To exit CAL mode when adjustment is complete:

a. Turn power off.

b. Set the CAL switch to the OP position.

c. Place a tamper evident seal over the switch.

d. Install batteries and battery cover.

NOTE. Fiber optic power measurements are sensitive to connector quality and

cleanliness, and other factors that can increase uncertainty. Be sure to repeat

the Accuracy Verification procedure after completing the Adjustment Procedure.
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1-3, page 1-9 in the section marked Operator Information.
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Warning

The servicing instructions are for use by qualified

personnel only. To avoid personal injury, do not

perform any servicing unless you are qualified to

do so. Refer to all safety summaries prior to

performing service.
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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.

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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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.

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

CAUTION indicates a hazard to property including the product.

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

CAUTION

Refer to Manual

Double

Insulated

Protective Ground

(Earth) Terminal

Laser Aperature

General Safety Summary
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Only qualified personnel should perform service procedures. Read this Service Safety

Summary and the General Safety Summary before performing any service proce-

dures.

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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Performance Verification and Adjustment.

xv

Information about servicing the TOP130, 140, 150, 160, and 300 Fiber

Optic instruments is available by calling the Tektronix number listed in

Contacting Tektronix on page xvi and selecting the desired option.

Procedures for verifying

that the TOP 130, 140, 150, 160, and 300 Fiber Optic Instruments

function properly and meet warranted operating specifications

and for adjustment.



���������� 	
������


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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Performance Verification and Adjustment.

Use to verify the TOP130, 140, 150, 160, and 300 Fiber Optic Instru-

ments to see that they meet specification before and after repairs

and adjustments have been made and to make adjustments.







The TOP 130, 140, 150, 160, and 300 Fiber Optic Instruments feature

two front-panel selectable operating modes: CW (continuous) mode and

MOD (modulated) mode.







NOTE:

These pictures and descriptions are for products with serial numbers at B019999

and below. The latest TOP products user manual has pictures and descriptions for

products with serial numbers of B020000 and up.



NOTE:

These pictures and descriptions are for products with serial numbers at B019999 and below.

The latest TOP products user manual has pictures and descriptions for products with serial

numbers of B020000 and up.



NOTE:

These pictures and descriptions are for products with serial numbers at B019999

and below. The latest TOP products user manual has pictures and descriptions

for products with serial numbers of B020000 and up.



NOTE:

These pictures and descriptions are for products with serial numbers at B019999

and below. The latest TOP products user manual has pictures and descriptions for

products with serial numbers of B020000 and up.







NOTE:

These pictures and descriptions are for products with serial numbers at B019999

and below. The latest TOP products user manual has pictures and descriptions

for products with serial numbers of B020000 and up.



NOTE:

These pictures and descriptions are for products with serial numbers at B019999 and below.

The latest TOP products user manual has pictures and descriptions for products with serial

numbers of B020000 and up.













840-880nm 1270-1345nm 1520-1580nm

<150nm (RMS) <2 nm (RMS)

-13 dBm nominal -20 dBm nominal

-38 dBm nominal -7 dBm +/-0.5 dB -7 dBm +/-0.5 dB -4.5 dBm nominal

N/A N/A

630-640nm



.2 dB .2 dB

-7 dBm +/-0.75 dB -7 dBm +/-0.75 dB







Table1-6: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.1

IEC 61000--4--2 Electrostatic discharge immunity (Performance criterion B)

IEC 61000--4--3 RF electromagnetic field immunity (Performance criterion A)

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

Declaration of Conformity --

EMC
AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment: 1992

EMC

FCC Compliance Emissions comply with FCC Code of Federal Regulations 47, Part 15, Subpart B, Class A

Limits.

1 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test object.
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Table 1-7: Standard Accessories
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This service manual is an optional accessory and can be ordered by

Tektronix part number 070-9379-03.

119-5115-00

119-5116-00

Table 1-8: SOC/UCI Adapter Selection Chart



Table 2-1: Required Equipment

DESCRIPTION SPECIFICATION RECOMMENDED MODEL

Power Meter Compatible with power sensors; see

sensor specifications

Advantest Q8221 or HP 8153A

Power Sensor, short wavelength +0.25 dB from --13 to -4 dBm, 615 to 880

nm, FC/PC

Advantest Q82214 or HP 81530A

Power Sensor, long wavelength +0.25 dB from --20 dBm to -6 dBm, 1270

to 1580 nm, FC/PC

Advantest Q82208 or HP 81532A

Optical Spectrum Analyzer 600 to 1600 nm range

Uncertainties for measurement of:

laser source:

λc +0.5 nm, width +0.2 nm

LED with 55 nm spectral width:

λc +1.0 nm, width +1.2 nm1

LED with 150 nm spectral width:

λc +3.0 nm, width +3.5 nm1

Advantest Q8381A or Advantest Q8384

DC Power Supply 3 V, 500 mA Tektronix CPS250

FC/PC Adapter SOC adapter for TOP130 Tektronix 119-5146-00

FC/PC Adapter UCI adapter for TOP140/150/160/300 Tektronix 119-5115-00

Fiber, multimode

62.5/125 �m

5 m, FC/PC connectors with metallic end

faces on connector ferrules

Rifocs 2626-106-05

Fiber, single--mode SMF-28 9/125 �m 5 m, FC/PC connectors with metallic end

faces on connector ferrules

Rifocs 2626-101-05

1 OSA center wavelength (lc) and spectral width uncertainties for LED sources include both the OSA wave-

length and amplitude uncertainties for the rated LED spectral width.

CAUTION. To prevent measurement errors, clean connector interface on the TOP

series instruments and all other fiber connectors and adapters before use.

��
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Performance verification verifies that the TOP130, 140, 150, 160, and 300 Fiber

Optic Instruments are operating properly and within specification.

Performance verification is done with the TOP130, 140, 150, 160, and 300 Fiber

Optic Instrument covers in place.

Performance verification should be done before and after any repairs, or dis-

assembly/reassembly of the TOP130, 140, 150, 160, and 300 Fiber Optic

Instruments.
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NOTE. Perform steps 1 and 2 only if adjustment is needed. Otherwise, battery

power may be used. A 5 minute warm--up is adequate for all tests.

1. Remove the battery cover and batteries to gain access to the adjustment(s).

2. Set the variable power supply to 3 V, and connect to the battery terminals.

3. Connect the TOP instrument output to the optical power sensor, using single

mode fiber. See Table 2 to select the optical sensor and power meter wavelength setting.

4. Switch the TOP instrument to ON and CW, and verify that the output power is

within the limits in Table 2. For the TOP160, check both wavelength lasers. The

adjustment(s) are in the battery compartment.

5. Laser safety checks: Check that the LED indicator lights for the selected wavelength

when power is on. Check that the dust cap is attached, and that it fits snugly.

CAUTION. After calibration (verification or adjustment), the output level must be

below the specified upper limit (upper adjustment limit for the TOP300) to maintain

the Laser Safety Class rating.

For TOP140 products below S/N B010260 and TOP150 below S/N B010189, the

original power setting at time of manufacture was -10 dBm. Products in these

serial number ranges should not be considered out of tolerance if output power

as received is -10 dBm +0.5 dB. However, all TOP140 and TOP150 products

regardless of serial number, should be adjusted to -7 dBm, +0.5 dB, and the

customer must be informed of the adjustment.

Performance Verification



Table 2-2: Power Output Specifications for TOP140, 150, 160, and 300

Model Power Output Power Sensor Meter Wavelength

TOP140 -7 dBm +0.5 dB long wavelength 1310 nm

TOP150 -7 dBm +0.5 dB long wavelength 1550 nm

TOP160, 1310 nm -7 dBm +0.75 dB long wavelength 1310 nm

TOP160, 1550 nm -7 dBm +0.75 dB long wavelength 1550 nm

TOP300 -4.5 dBm nominal

adjust: -4.5 +0.4 dB

short wavelength 635 nm

NOTE. The CW power level tolerances are typical, not warranted. This section is

a functional check. Perform steps 1 and 2 only if adjustment is needed. Other--

wise, battery power may be used. A 5 minute warm--up is adequate for all tests.

1. Remove the battery cover and batteries to gain access to the adjustment(s).

2. Set the variable power supply to 3 V, and connect to the battery terminals.

3. Connect the output of the TOP130 to the short wavelength power sensor using the

62.5/125�m fiber cable.

4. Set the TOP130 to ON, 850, and CW mode. Set the power meter to 850 nm.

5. Check that the output power is -13 dBm, typically -15 to -11 dBm. The adjustment

is in the battery compartment.

6. Connect the output of the TOP130 to the long wavelength power sensor using the

62.5/125 �m fiber cable.

7. Set the TOP130 to 1300. Set the power meter to 1300 nm.

8. Check that output power is -20 dBm, typically -22 to -18 dBm. The adjustment is in

the battery compartment.

TOP 130, 140, 150, 160, 300 Fiber Optic Instruments Service Manual

Performance Verification
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NOTE. The MOD mode has only nominal (not warranted) specifications. This

section is a functional check. MOD frequency can be set using a switch in the

battery compartment. Normally, test MOD mode only at one frequency (don’t

change the switch setting).

1. Connect the output of the TOP product (see the Source Level Verification section).

2. Set the TOP product to ON and CW mode. Set the power meter wavelength to the

nominal TOP output wavelength.

3. Set the power meter to relative dB mode, and set the dB reference to 0 dB.

4. Set the TOP to MOD. Check for about -3 dB, typically -3.5 to -2.5 dB.

5. For multiple wavelength units, repeat steps 1 to 4 for each wavelength.

NOTE. Optionally, the MOD waveform can be viewed using an O/E converter

such as a Tektronix P6701B or P6703B with an oscilloscope. A square wave

should be displayed with frequency of 270 Hz, 1 kHz, or 2 kHz, depending on

TOP switch setting (+5% typical). The duty cycle should be about 50%.

TOP 130, 140, 150, 160, 300 Fiber Optic Instruments Service Manual

Performance Verification
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NOTE. A significant change in wavelength due to aging is unlikely. Facilities not

having wavelength measurement equipment can leave out this section with mini-

mal risk. However, since there are no amplitude accuracy specifications for the

TOP130 and TOP300, these products can only be given traceable calibrations if

wavelength specifications are tested.

1. Connect the output of the TOP product using a single--mode fiber (multimode for

TOP130) to the input of the Optical Spectrum Analyzer (OSA).

2. Set the TOP to ON, CW.

3. Turn on the OSA. Allow a 5 minute warm--up.

NOTE. The OSA instructions are written for an Advantest Q8381A. Consult the

OSA operating manual for use of other OSA products.

4. Set the OSA as follows:

CENTER: (set to the nominal TOP wavelength)

SPAN: 300 nm (except 500 nm for TOP130 at 1300 setting)

REF LEVEL: AUTO

LEVEL SCALE: LIN

AVG: 1 (OFF)

SWEEP MODE: ADAPTIVE

RESOLUTION: 5.0 nm (or maximum available setting if <5.0)

MEASURE: REPEAT

5. After at least one complete sweep, set the OSA: CENTER to PEAK.

6. Change the OSA settings as in Table 2-3, then repeat CENTER to PEAK.

TOP 130, 140, 150, 160, 300 Fiber Optic Instruments Service Manual

Performance Verification



NOTE. Steps 7 and 8 set the OSA to measure in “RMS” mode:

Center wavelength = weighted average wavelength of spectrum.

Spectral width = standard deviation of spectrum multiplied by Kr = 2.3548.

7. Press SPECTRAL WIDTH, then RMS soft key.

8. A small box should appear in the OSA display, showing spectral width parameters.

Check that the bottom parameter shows “Kr(RMS): 2.3548”. If not, set Kr(RMS)

to 2.3548 by pressing “parameter” and making the appropriate entries.

9. In the box, check λ0 (center wavelength) for the tolerances in Table 2-3.

10. Check ∆λ (spectral width) for the tolerances in Table 2-3.

11. Repeat steps 4 to 10 for each wavelength of the TOP product.

Table 2-3: Wavelength Specifications for TOP130, 140, 150, 160, and 300

Model Specification (nm) OSA SPAN (nm) OSA RESOL. (nm)

TOP130, 850 nm λ0: 840 to 880

∆λ: <55

300 5.01

TOP130, 1300 nm λ0: 1270 to 1345

∆λ: <150

500 5.01

TOP140 λ0: 1280 to 1340

∆λ: <5

20 0.2

TOP150 λ0: 1520 to 1580

∆λ: <5

20 0.2

TOP160, 1310 nm λ0: 1280 to 1340

∆λ: <5

20 0.2

TOP160, 1550 nm λ0: 1520 to 1580

∆λ: <5

20 0.2

TOP300 λ0: 630 to 640

∆λ: <2.0

10 0.2

1 �
 ��� ������� ���������� �� ���� ���� ��� ��� ��� ��� �� ������� ������ �
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NOTE. Perform this procedure only if a low battery indicator malfunction

is suspected.

1. Remove the battery cover and batteries.

2. Connect the variable power supply to the battery clips.

3. Turn unit ON and set voltage to 3V on the power supply.

4. Slowly lower the voltage while observing the front panel LED indicator.

5. The LED indicator must start blinking at 2.5V +0.1V. The laser power must

remain stable at 2.5V. For the TOP130, the LED indicator starts blinking at 2.2 +0.1V.

2-8 TOP 130, 140, 150, 160, 300 Fiber Optic Instruments Service Manual
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Warning

The servicing instructions are for use by qualified

personnel only. To avoid personal injury, do not

perform any servicing unless you are qualified to

do so. Refer to all safety summaries prior to

performing service.
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Copyright © Tektronix, Inc. All rights reserved.

Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication supercedes

that in all previously published material. Specifications and price change privileges reserved.

Tektronix, Inc., P.O. Box 500, Beaverton, OR 97077
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Information about servicing the TOP 400 hand-held attenuator is

available by calling the Tektronix number listed in Contacting

Tektronix on page viii and selecting the desired option.

ix
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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.

Tektronix provides service to cover repair under warranty and post

warranty problems. The TOP400 hand-held attenuator is warranted

for one year. The warranty statement appears at the beginning of

this manual.

x TOP400 Hand-Held Attenuator Service Manual
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Adjustment Procedure. Use to adjust the TOP400 hand-held attenuator.

















This service manual is an optional accessory and can be ordered by

Tektronix part number 070-9379-03.

119-5115-00

119-5116-00





Thoery of Operation



�



A 1310 nm single-mode laser source may be used in

place of the Return Loss Test Set.

check that it is 2.0 dB or less.



Check for 10dB +/- 2dB.

check for 35dB or greater.

This test is optional. It should be performed if one

of the other checks is out of tolerance or excessively noisy.

�
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adjustment process for the TOP400 hand-held

�
Laser Warning



Set the power meter to dB relative mode, and set the 0dB reference.

Adjustment Process



After the adjustment, set the power meter to 0dB reference.

Adjustment Process



0 dB loss

obtained in Step 5, within +/- 0.1dB.

to check for repeatability.

Adjustment Process
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