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SAFETY SUMMARY

The general safety information in this part of the summary is for both operating and servicing personnel. Specific warnings and
cautions will be found throughaout the manual where they apply, but may not appear in this summary.

OPERATOR

WARNING §

Some laser devices that can be used with this instrument are
considered to be an acute hazard 1o skin and eyes from direct
radiation. Protective housings and safety interlocks must be
provided and operational o prevent exposure of the operator to
this radiation. All equipment incorporating lasers must be in-
stalled in accordance with Federal Regulations as defined in
HHS Publication FDA 88-8035 available from:

Office of Compliance (HFZ-300)

Center for Devices and Radiological Health
5600 Fishers Lane

Rockville, Maryland 20857

Terms in This Manual

WARNING 7 WARNING statements identify conditions or

or loss of life.

CAUTION statements identify conditions ot
CAUTION ¢ practices that could result n damage 1o the

equipmaent or other property.

Do Not Operate In Explosive Atmospheres

To avoid explosion, do not operate this product in any explosive
atmosphere unless it has been specifically certified for such
operation

SERVICE

Use Care When a Signal Souree is Connected

To avoid personal injury, do nottouch exposed connections and
components while the converter is connected to power supplies
or a signal source.

P6703 vil
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SPECIFICATION

DESCRIPTION

The TEKTRONIX P6703 is an analog optical-to-electrical
converter which converts an opticai input signal into an output
voltage for display on an oscilloscope equipped with the
TEKPROBE ™ interface. The conversion is linear with input
optical power and allows the system to function as an optical
powar mater with high speed analog capability. The conver-
sion is calibrated for a gain of 1 V/mW when the input signal
is in the 1300 nm band. The approximate response at other
wavelengths in the range of 1100 nm to 1700 nm can be
determined by a graph located on the converter body and in
this manual (see Figure 1-1).

Use of the TEKPROBE "Mintarface allows the oscilloscope
to interrogate the converter to automatically determine and
display the proper scale factor {in watts) and set the input
termination to the required 50-Q. An oscilloscopa-controlled
calibrated offset of 0 to 1 mW is also available through this
interface.

Input to the converter is through an SMA-style fiber optic
connector (FC style available in Option 01, ST style available
in Option 02). Most manufacturer's SMA-style connectors are
compatible with this connactor.

ACCESSORIES

The P6703 is shipped with the following standard acces-
sories:

1 Instruction Manual
1 Carrying Case

Part numbers, options, optional accessories, and related
products are listed in "TREPLACEABLE PARTS" (Section 6).

P6703 11
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Table 1-1
Optical Characteristics

Characteristic

Performance Requirement

Suppliemental information

Wavelength Range

110010 1700 nm.2

Calibrations made at 1300.

Optical Input Accapts fiber up to 100 um
core diameters. NAY < 0.20.
Offsat Compensation Oto t mW,

input Dynamic Range

Oto 1 mW at O mW offset.
0.910 2 mW at 1 mW offsat.

See Figure 3-1.

Maximum Optical Input for

2 mW (offset at 1 mW).2

Linear Output 1 mW {no offset).
Absolute Maximum Nondestructive 10 mw.2

Optical Input

Input Connector Uncerntainty <0.15dB.2

2 performance requirement not checked in manusl.

® Numerical Aperature,

P6703
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TABLE 1-2 (CONT)
Electrical Characteristics

Characteristic

Performance Requirement

Supplemental Information

Output Load Requirements

500Q+1%

Power Requirements

TEKPROBE™ interface.

10 mw.2

+15 Vdc + 4%, 20 mA max.?
+5Vde + 4%, 60 mA max.?

-5 Vdc + 4%, 60 mA max ?

<10 mV ripple {20 Hz to 500 kHz).

P6703

1-5



£0.9d

{zogg)Bos

{selrossence sepnpoul) BB 19N

UONeULIOJUY

SNseoeIBYD

sojiseloRIBYY) |BIISAUd
v-L 31dv.1

(suid avRpelUl v ITOUJMIL OF) J0ISISeSs 1)L B uBnoIyl ‘AM

0z o1 pabizyo so)oedes 4d 006 B jo aBiByOSID PUBISULIM [HIM

Aunuiw] oe1scno9)g

"1-g-¥1 S8 uew

-ditis-ald S UOHBIDOSSY ISURI| 9jeg [RUONEN Jepun sayliend uopeuodsues]
*0.09 ©}
1) L0 Ie AUpHUNY BAR|SS %16 01 %86 (14 02 1) se1afo 8aldy Anpuny

{40291+ 0 4.08) Do GL+ 0329

{Bugeledouoy) ebuey sinjeredius |

{4 <LEL+ 014 ZE+) D o8S+H 01D W0

{Bugesed) ebuey sunjeledws ),

uolBwIo|

JljsHoloRIEYD

SOIISHOIOBIBYD [BjUSIUOIAUY
1 I1dvi



RELATIVE SPECTRAL RESPONSE
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Figure 1-1. Normalized Spectral Response.
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OPERATING INSTRUCTIONS

INTRODUCTION

CONVERTER HANDLING

This section of the manual is intended 1o familiarize the The P6703 and its accessories should be handled carefully

operator with the use of the P8703 Optical Converter.
NOTE

Upon receipt, save the shipping and packaging
materials for reuse should reshipment become neces-
sary. Refer to "MAINTENANCE" (Section 6) for further
information.

at all times. Avoid dropping the converter assembly since
damage and misalignment of the photodiode optical assembly
may result. The dust cap should be installed over the end of
the optical input assembly when a fiber optic connector is not
attached. Avoid crushing, excessively banding or crimping the
fiber optic cables.

P6703 21
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NOTE

The stepped connection itself will connect with the
converter, butthe alignment will be poorwithout the use
of a shon, plastic sleeve. If a sleeve is used to improve
alignment it may become lodged in the converter and
be difficult to remove.

Adapter cables that aid in connecting many popular optical
connectors are available (see "OPTIONAL ACCESSORIES®).

The converter uses a rod lens to focus the light from the end
of the fiber onto a large area (300-micron diameter)
photodiode. The use of this technique makes the unit readily
adaptable to a large range of fiber sizes and numaerical aper-
tures while making it relatively insensitive to minor misalign-
ment of the fibers in the connector. The P6703 is calibrated for
a wavelength of 1300 nm. For any other wavelength in the
range of 1100 nm to 1700 nm, the conversion gain can be
determined from the responsivity curve shown on the con-
vetter cover and in “SPECIFICATIONS* (Section 1, Figure
1-1).

Qutput

The P8703 converts input optical power {0 to 42 mW) into
a corresponding output voltage ranging from—-0.1 Vio +1.0V
{into a 50-02 load, an output ratio of 1 V output from 1 mW of
input at 1300 nm). The converter output is displayed as mW
or pW on the oscilloscope screen.

Offset

Tektronix oscilloscopes equipped with the TEKPROBE™
{Level 2) interface include a calibrated offset feature. The
P&703 makes use of this feature to ofiset the converter output
lavel so that specific portions of the displayed signal can be
oasily analyzed.

This feature will also simplify drift and relative power meas-
urements. The effect that the offset has on dynamic range is
illustrated in Figure 3-2. The 11000 Series Oscilloscope in-
struction Manual provides a more complete explanation of
TEKPROBE'™ interface capabilities and operation, Please
refer to "THEORY OF OPERATION" in this manual {Section
3} for additional information on converter signal development.

P8703 2-3






THEORY OF OPERATION

INTRODUCTION

This section is intended to provide a general description of
how the P8703 converter develops the output signal,

The P6703 can be divided into the following functional
blocks:

1. Optical Input
2. Offset Circuit
3. High Frequency Amplifier

4. Flexible Circuit Board and Interconnects

1. Optical Input

The optical input to the converter is supplied through the
input fiber optic connector to a large-area photodiode that is
tolerant of minor misalignment.

The optical signal is focused on the photodiode surface by
means of a rod lens. Photons are absorbed at the photodiode,
generating a current proportional to the optical input power.
The converter is calibrated so that this current is converted to
1 VimW with an optical-input wavelength of 1300 nm. {(The
responsivity of the photodiode depends on the wavelength of
the input source. See Figure 1-1 for responsivity at other
wavelengths.)

2. Offset Operation

An offset current can be used to compensate for offset drift
of the converter circuit and amplifier, and to allow the linear
operating region of the converter to be adjusted in accordance
to the input signal (Figure 3-2 iHlustrates the relationship
between offset and linear operating range.) When used, a
controlling current level (offset) is supplied to the input of the
HF amplifier.

P6703 3-1
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For lpwest noise a large feedback resistor is desired, but
this also decreases bandwidth. In the P8703 a first stage
feedback resistor of 750 Q {Rr - See Figure 3-2) aliows a
bandwidth of 1 GHz to be achieved with an equivalent input
noise level of < 1uW. Overall amplifier gain is set by R1016 to
give an output of 1 V/mW into 50 Q (calibrated at 1300 nm)
(See Figure 5-1).

4. Fiexible Circult Board and Interconnects

The flexible circuit board includes a factory-programmed
ROM (U1010) that stores data (such as converter modeal,
identification number, and coding information) for the oscillo-
scope system. It also provides the signal path and intercon-
nections for the offset function from the oscilloscope system.

P6703
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PERFORMANCE CHECK PROCEDURE

PURPOSE

The "PERFORMANCE CHECK PROCEDURE" is used to
verify the converter’s performance requirements as listed in
"SPECIFICATION" (Ssction 1), and to determine the need for
readjustmant. This procedure may also be used as an accep-
tance check and a test of the converter after repair.

TEST EQUIPMENT REQUIRED

Test aquipment described in Table 4-1 is a complete list of
equipment required to accomplish both the “PERFORMANGE
CHECK PROCEDURE" in this section and the "ADJUST-
MENT PROCEDURE" in Section 5. Test equipment recom-
mended is the minimum necessary to provide accurate resulls;
therefore, substitute equipment must meet or exceed the
specifications of the equipment listed. Detalled operating in-
structions for test equipment are not contained in this proce-
dure. Should additional operating information be needed, refer
to the appropriate test equipment instruction manual.

These procedures were written for use when the converter
is used with an 11000 Series Oscilloscope system. Proce-
dures or portions of procedures may vary when converters are
used in other configurations or systems, or with 11000 Series
systems with firmware updates not available at the time of
nublication.

LIMITS AND TOLERANCES

The limits and tolerances given in this procedure are for the
P&703 convarter under test only. Test equipment error is not
included except as noted.

PREPARATION

Before proceeding with checks, aliow sufficient warm-up
time for test aquipment to stabilize (typically 20 minutes). Each
of the following checks can be independently performed,

P6703 4-1
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Table 4-1 (Cont)
Test Equipment Required

item Description

“ﬂﬁmcwm

7.Optical Reference Receiver

Risetime & Aberrations.

Recommended Example

ORTEL CORF MODEL PD050 PIN
photodiode with appropriate connectors
and cablas or equivalent.

8.7D Pulser Test Fixture

Risetime & Aberrations.

Tektronix Part Number 067-0681-01.

9, 50-Q Precision BNC cable

Risetime & Abserrations.

Tektronix Part Number 012-0482-00 or
equivalent.

10. Low Capacitance Alignment
Tool

All adjustments,

Tektronix Part Number 003-1384-01 or
aquivalent.

11. Digital Prascaler

Bandwidth

Tektronix DP501 or equivalent,

12.50-0Q Power Divider

Bandwidth

Tektronix Part Number 015-1014-00 or
equivalent.

£ Raquires TM500 or TM5000 - Serias power module mainframe,

P&703
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2. Output Zeto
Equipment Required {see table 4-1):
Oscilloscope System (tem 1)
a. Set oscilloscope mode to MEASURE, and OFFSET {0 0.

b. Set the oscilloscope system for 10 pW/div. (The oscillo-
scope trace should be at center screen.)

c. Place the protective cap over the P6703 optical input and
connect the P6703 to the oscilloscope system vertical input.
Dispiay the output waveform of the P6703.

d. Measure output zero.

e, VERIFY - that PE703 output zero is within 10 + fuWof
0.0 pW {without an optical input).

3. Conversion Gain
NOTE

The converter output is equal to the displayed oulput
minus the vertical offset, and is greatly affected by its
relationship to the linear operating region of the
amplifier. To ensure an accurate display, the user
should make certain that the display is within the linear
operating region in all checks.

Please refer to Figure 4-1 for this check.
Equipment Required (see Table 4-1):
Oscilloscope System (ltem 1)

Optical Source (item 2)

Optical Attenuator {ltem 3)

Optical Power Meter (ltem 4)

P6703 4-5
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a. Connectthe optical attenuator betwean the optical source
and the optical power meter.

b. Adjust the optical attenuator to provide 0.5 mW at the
meter.

¢. Connect the P6703 to the oscilloscope system vertical
input. Set the oscilioscope system to display 100 pW/div.

d. Set VERT OFFSET to 0 {(with no optical mmvs 1o the
P8703).

8. Connect the optical attenuatar output to the PE703 input.
{. z_mmmca and note the PE703 cutput MEAN value.
g. Adjust the oftset for + 0.5 mW.

h. CHECK - that the MEAN value has not changed more
than = 75 pW {2:15%).

5. Risetime and Aberrations
Equipment Required (see Table 4-1):
Oscilloscope System (ltem 1)
Optical Source (ltem 2)

Optical Attenuator (item 3)
Electrical Pulse Generator {ltem 5)
Optical Reference Receiver {ltem 7)
TD Pulser Test Fixture (ltem 8)
50-Q Cable .Ema 3

a. Connect the Pulser input (through a 50-Q cable) to the
pulse genarator HIGH AMPL output, and the pulser output to
the oscilloscope system vertical input.

P&703 4-7
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6. Bandwidth d. Connect the other cutput of the divider to the optical

, source Ry input.
: Please rafer to Figure 4.4 for this check. finpu

o. Adjust the oscilloscope system for 4 divisions of signal
Equipment Required (see Table 4-1): display (at 100 ns/div).

Oscilloscope System (ltem 1) f. Set the output of the signal generator to 1GHz and the

Digital Prescaler (tem 11) time base to 1ns/cm.

Optical Source (item 2) - mﬂ.oowwmﬁmw nuw__“ wﬂvﬁmm_‘ma display and average for 16 cycles (to

S0-2 Power Divider (ltem 12) h. Check that signal display is >1.4 Divisions. This is 4.5

Signal Generator {itam 6) dB optical which is derived from the -3 dB optical (-6 dB
) electrical) P6703 specification combined with the —3dB electri-
Optical Attenuator (ltem 3) cal (1.5 dB optical) scope specification at 1GHz.

a. Connact the generator through a 50-C divider.

b. Connect one output of the divider to the Digital Prescaler
input.

¢. Connect the output of the Digital Prescaler to the Trigger
input chanel of the oscilloscope vertical amplifier.

P8703 4-11
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ADJUSTMENT PROCEDURE

PURPOSE

This section contains the information necessary to perform
converter gain, offset gain, and ofiset zero adjustmentsfor the
P8703 Converter. The adjusiment procedures are not in-
tended to be troubleshooting guides. However, any deficiency
found during the performance of each adjustment step should
be corrected before continuing. Tektronix Field Service
Centers and the Factory Service Center provide instrumant
repair and adjustment service. Refer to Section 6 for further
repair information.

The top cover of the converter must be removed to make
the following adjustments. Instructions for removing the covers
are given in Section 6 ("MAINTENANCE").

TEST EQUIPMENT REQUIRED

Test equipment described in Table 4-1 is a complete list of
equipment required to accomplish the Adjustment Procedure,
(However, item 1, the Oscilloscope System, may beany 11000
Series Oscilloscope and vertical plug-in.)

These procedures were written for use when the converter
is used with an 11000 Series oscilloscope System. Procedures
or portions of procedures may vary when convarters are used
in other configurations or systems, or with 11000 Series sys-
tems with firmware updates not available at the time of publi-
cation.

P&703 " 541
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e. ADJUST - converter output zero {R2024) so that the
converter output is 0.

f. Connect the optical signal to tha input of the converter.

g. ADJUST - converter gain (R1016) so that the converter
output is 0.5 mW (the same as the upticai attenuator reading).

2. Adjust Output Zero and Offset Gain.
Equipment Required {see Table 4-1):
Oscilloscope System {item 1)
Adjustment Tool {tem 11)

a. Connact the converter to the oscilloscope system vertical
amplifier.

P6703

QUTPUT ZERQ
R2024

OFFSET GAIN
R2010C

&

@
@)

GAIN
R1016

Figure 5-1. Adjustment Locations
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MAINTENANCE

This section contains information for performing preventive and corrective maintenance and instrument repackaging instructions.

PREVENTIVE MAINTENANCE CLEANING
To prevent electric shock or shorting of components, Avoid the use of chemical cleaning agents which may
do not perform preventive maintenance while the con- damage the plastics and cireuit board used in the
vertor is connected to the oscilloscope system. converter. In particular, avoid chemicals coniaining

. . . L . benzenes, toluene, xylens, acetone, MEK, or simifar
Preventive maintenance consists primarily of cleaning and solvents. For additional information on recommended

visual inspection. When performed on a regular basis, preven- cleaning agents, consult your Tektronix Service Center
tive maintenance can prevent instrurnent breakdown and may or representative.

improve instrument reliability. Frequency of maintenance
depends on the severity of the environment. A convenient time
to perform maintenance is just before a performance check
and calibration.

P8703 6-1
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The following basic procedurs may be useful in locating and
isolating a malfunction in the converter (refer to disassembly
procadures provided later in this section to gain access to
specific assemblies):

a. Ensure that all interconnections and mechanical com-
ponents are functional.

b. Check the photodiode assembly by removing it and
checking it on a curve tracer. The reverse-bias leakage current
should be <5 uA at 15 V. Diode response can be checked by
directing a bright tight (such as a flashlight) into the the opti-
cal-input connector. DO NOT disassemble the photo-
diode/lens assembly (see CAUTION under "ASSEMBLY
REPLACEMENT" in this section).

¢. Check the voltage levels at the junction of the flex circuit
board and the main circuit board {refer to circuit diagrams in
"REPLACEABLE PARTS"). it there is a problem, separate the
two boards.

d. Recheck the voltage levels where the flex board would
connect to the main circuit board. If the voltage levels on the
flex circuit board are incorrect, the problem is most likely inthe
flex board. If the voltage levels on the flex board are correct
with the main board disconnected, the problem is most likely
on the main circuit board. .

OBTAINING REPLACEMENT PARTS

Ordering Parts

When ordering, to ensure receiving the proper parts or
assemblies, include all of the following information with your
order:

1. Instrument type (including modification or option num-
bers).

2. Description of the part {if electrical, include the circuit
number).

3. The Tektronix part number,

P6703 6-3
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Flex Circult Board Replacement

To replace the flex circuit board:

a. Remove the top cover, RUN SIDE

b. Carefully pry up the main circuit board, photodiode, and

BNC assembliss. FLEX BOARD

c. Disconnect the BNC assembly from the main circuit

board.
CAUTION

The flex circuit board (as well as the main board} are
sasily damaged by excessive heat, and the connec-
tions from the flex circuit board to the main board are FLEX BOARD
closs together. To ansure proper operation of the con- DOUBLES BACK

verter: ONTO MAIN BOARD

1. Use only silver solder and a temperature-control-
fed soldering iron with a maximum tip temperature of
B00°F. _

2. Keep the soldering iron contact as brief as pos-
sible.

3. Obsarve and note the position of alf connsc-
tions. Check that there are no shorts or opens before

- reassembling the converter.
Figure 6-2. Flex Circult Board Replacement.

P6703
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d. Carefully unsolder the flex board from the BNC assembly
and the main circuit board.

a. Carefully solder the new flex circuit board to the main
circuit board and the BNC assembly.

f. Reassemble (by reversing the disassembly procedure)
the BNC and the converter body.

Maln Circult Board /Photodiode Assembly Replacement
a. Remove the top cover.

b. Carefully pry up the main circuit board, photodiods, and
BNC assemblies.

¢. Remove the BNC assemblies from the main circuit
board.

d. Carefully unsolder the flex board from the main circuit
board.

e. Carefully solder the flex circuit board to the new main
circuit board.

f. Reassemble {by reversing the disassembly procedure)
the BNC and the converter body.

BNC Assembly Replacement

a. Remove the top cover.

b. Carefully pry up the main circuit board, photodiode, and
BNC assemblies.

¢. Remove the BNC assembly from the main circuit board
and unsolder the flex circuit board connections.

d. Carefully solder the new ilex board to the BNC assembly
and install the new BNC assembly on the main circuit board.

6. Reassemble (by reversing the disassembly procedure)
the BNC and photodiode assemblies and the converter body.

Pe6703 6-7
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REPLACEABLE PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, in¢. Field Office or representative.

Changes to Tekfronix instruments are sometimes made to accom-
modate improved components as they bocome available, and to give
you the benefit of the latest circuit improvements developed in our
engineering departmenit. [tis therefore important to include thé follow-
ing information in your order: Part number, instrument type or number,
serial number, and modification number {if applicable). If a part you
have ordered has been replaced with a new or improved part, your
local Tektronix, Inc. Field Office or representative will contact you
conceming any change in part number.

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index numbers
to the illustrations.

ITEM NAME

In the Paris List, an item Name is separated from the description
by a colon (). Because of space limitations, an ltem Name may
sometimes appear as incomplete. For further item Name identifica-
tion, the U.S. Federal Cataloging Handbook H6-1 can be used.

INDENTATION SYSTEM

This parts list is indented to indicate item relationships. Following
is an oxample of the indentation system used in the description
column.

12345 Name & Deascription

Assembly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Datail Part

FParts of Detail part )
Attaching parts for Parts of Detall Part

Attaching Parts always appear in the same indentation as the item
it mounts, while the detail parts are indented to the right. Indented
parts are part of and included with, the next higher indentation. The
separation symbol - - - * - - - indicates the end of attaching parts.

P6703 7-1






Fig. &

TO DIAMOND CONN

P6703

Index  Tektronix Serial fAssesbly No. Hfr.
No. Part No. Effective  Dscont Oty 17345 Ham & Description Code Mfr. Part No.
1-1 206-0406-00 i COMP BOX, TOP:W/LAREL , PE703 80008 206-0406-0C
-2 206-0407-00 1 COMP BOX,BOT:W/LABEL,PB703 80008  206-0407-00
-3 672-0267-00 1 CIRCUIT BD ASSY:MAIN 80009 672-0267-00
(STANDARD ONLY)
B72-0268-00 1 CIRCUIT BD ASSY:MAIN 80009 672-0268-00
{OPTION D1 ONLY)
672-0263-00 1 CIRCUIT BD ASSY:MAIN 80008 672-0269-00
(OPTION D2 ONLY)
-4 200~-3455-00 1 COVER,CONN:DUST CAP,NON SHORTING 98291 50-601-4110-830
(STANDARD ONLY}
200--3081-00 1 COVER,DUST:FC STYLE SINGLE MODE CONN 80009 200-3091-00
{OPTION 01 ONLY)
200-36509-01 1 COVER,CONNECTOR:DUST CAP, METAL,W/BEAD CHAIN 80006  200-3659-01
(OPTION 02 ONLY)
-5 131-4128-00 1 CONN, RCPYELEC: 80009 131-4128-0C
-6 131-3627-01 B CONTACT, ELEC:GOLD PLATED TIP 18359 ORDER BY DESCR
-7 670-9726-05 1 CIRCUIY BD ASSY:FLEX,TESTED 80008 670-9726-09
STANDARD ACCESSORIES
(15-0156-03 1 CASE,CRYG,PROBE:W/0 TRAYS 53718 ORDER BY DESCR
070-7496-00 1 MANUAL, TECH: INSTR, PE703 80008 070-7496-00
OPTIONAL ACCESSORIES
003-1383-00 1 RLSE TOOL,COVER:COMP BOX, POLYCARBONATE 80008 003-1383-00
174-0876-00 1 CADLE,FIBER OPT.2 METER,100/140 MICRON,SMA 65148 10CA1254-28
TO ST CONN
174-0877-00 1 CABLE,FIBER OPT:2 METER, Sobaa MICRON, SMA 65148 [0CA1258-2B
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