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WARRANTY

The Anritsu product(s) listed on the title page is (are) warranted against de-
fects in materials and workmanship for one year from the date of shipment.
Anritsu's obligation covers repairing or replacing products which prove to
be defective during the warranty period. Buyers shall prepay transportation
charges for equipment returned to Anritsu for warranty repairs. Obligation
is limited to the original purchaser. Anritsu is not liable for consequential
damages.

LIMITATION OF WARRANTY

The foregoing warranty does not apply to Electro Static Discharge (ESD) or
Anritsu connectors that have failed due to normal wear. Also, the warranty
does not apply to defects resulting from improper or inadequate mainte-
nance by the Buyer, unauthorized modification or misuse, or operation out-
side of the environmental specifications of the product. No other warranty is
expressed or implied, and the remedies provided herein are the Buyer's
sole and exclusive remedies.

TRADEMARK ACKNOWLEDGEMENTS
V Connector is a registered trademark of Anritsu Company.
NOTICE

Anritsu Company has prepared this manual for use by Anritsu Company
personnel and customers as a guide for the proper installation, operation,
and maintenance of Anritsu Company equipment and computer programs.
The drawings, specifications, and information contained herein are the
property of Anritsu Company, and any unauthorized use or disclosure of
these drawings, specifications, and information is prohibited; they shall not
be reproduced, copied, or used in whole or in part as the basis for manufac-
ture or sale of the equipment or software programs without the prior written
consent of Anritsu Company.

UPDATES

Updates to this manual, if any, may be downloaded from the Anritsu
Internet site at: http://www.us.anritsu.com.




Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunc-
tion, Anritsu Company uses the following symbols to indicate safety-related
information. For your own safety, please read the information carefully BE-
FORE operating the equipment.

WARNING

CAUTION

b b ®Pb

WARNING indicates a hazard. It calls attention to a pro-
cedure that could result in personal injury or loss of life if
not performed properly. Do not proceed beyond a
WARNING notice until the indicated conditions are fully
understood and met.

CAUTION indicates a hazard. It calls attention to a pro-
cedure which, if not performed properly, could result in
damage to or destruction of a component of the instru-
ment. Do not proceed beyond a CAUTION note until the
indicated conditions are fully understood and met.

The instrument is marked with this symbol to indicate
that it is necessary for the user to refer to the instructions
in the operation manual.

Indicates ground.

Indicates alternating current.

Indicates power on switch setting.

Indicates power off switch setting.
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For Safety

ZAN

WARNING

When supplying power to this test set, always use a
three-wire power cable connected to a three-wire power line
outlet. If power is supplied without grounding the
equipment in this manner, there is a risk of receiving a
severe or fatal electric shock.

WARNING

Before changing the fuse, always remove the power cord
from the power outlet. There is the risk of receiving a fatal
electric shock if the fuse is replaced with the power cord
connected.

Always use a new fuse of the type and rating specified by
the fuse markings on the rear panel of the instrument.

WARNING

There are no operator serviceable components inside. Refer
servicing of the instrument to qualified service technicians.

To prevent the risk of electrical shock or damage to precision
components, do not remove the equipment covers.

WARNING

If the equipment is used in a manner not specified by the
manufacturer, the protection provided by the equipment
may be impaired.

Safety-2
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Chapter 1 General Information

Scope of This Manual

This manual provides general information, installation, and operating infor-
mation for the Anritsu MN4765A O/E Calibration Module. Throughout this
manual, the terms MN4765A and O/E Calibration Module will be used inter-
changeably to refer to the instrument. Manual organization is shown in the
table of contents. Be sure to read this operation manual thoroughly before us-
ing the MN4765A.

Introduction

The MN4765A is a characterized 65 GHz O/E calibration module used to
make broadband measurements. The module consists of a very fast and lin-
ear optical detector with circuitry to stabilize the temperature and bias volt-
age. It allows frequency domain measurements of optoelectronic components
using the 37300C series Vector Network Analyzer (VNA).

Related Manuals

This manual provides operating instructions for the MN4765A O/E Calibra-
tion Module. Refer to the following manuals for detailed operating instruc-
tions and application notes when using the 37300C Vector Network Analyzer:

* Model 37XXXC Vector Network Analyzer Operation Manual,
P/N: 10410-00226, Revision F or later

* E/O and O/E Measurements with the 37300C Series VNA Application
Note, P/N: 11410-00311




Recommended Test Equipment Chapter 1

Recommended Test Equipment
The following test equipment should be used with the MN4765A O/E Calibra-
tion Module:

e 37397C 65 GHz VNA

* MT9810A Optical Test Set (with DFB laser)

* Polarization Controller

* Broadband Modulator (for O/E measurements)
* Modulator Bias Controller

* Optical Patch Cord

MN4765A Features

* Fast and Accurate Optoelectronic Measurements
The 37200C/37300C series VNAs, when calibrated using the MN4765A
module, enable error-corrected Transfer Function, Group Delay, and Re-
turn Loss measurements of E/O and O/E components and subsystems.

* National Institute of Standards and Technology
Derived Characterization to 65 GHz
Magnitude and phase characterization is obtained using a primary stan-
dard characterized by NIST and held in the Anritsu Calibration Lab. The
magnitude and phase data is provided on a diskette with the module.

* Temperature Stable
The MN4765A is thermally stabilized to eliminate drift in photodiode per-
formance over temperature.

* Internal Biasing
Accurate bias voltage to the photodiode is maintained internally. An exter-
nal, multi-country, AC adapter is included for easy operation.

* High Linearity
Linear operating range to +6 dBm of optical input power for transfer func-
tion measurement uncertainties less than 2 dB up to 65 GHz.

* High Responsivity
0.7 A/W (typical)
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Chapter 1 MN4765A Specifications

MN4765A Specifications

Table 1-1. Environmental Specifications
Operating Temperature:  18°C to 28°C

Storage Temperature: —-20°C to 70°C

Relative Humidity: 5% to 95%

EMC: Conforms to the EMC Directive, 89/336/EEC per
EN61326-1:1998

Emissions: Class A, Group 1

Immunity: EN61000-4-2/3/4/5/6/11

Table 1-2.  General Specifications

Optical IN: FC/APC

RF OUT: V male

AC Adapter: 100 to 240V (50 to 60 Hz) input, +12 Vdc output
Power LED: On when the AC adapter is plugged in and the internal

photodiode is properly biased.

Operate LED:  On when the module’s internal temperature has stabilized at
an optimum temperature for accurate calibrations and mea-
surements.

Dimensions: 33H x 51W x 127D mm (1.3H x 2.0W x 5.0D in.)

Table 1-3.  Performance Specifications

Calibrated Frequency Range: 40 MHz to 65 GHz

Characterized Wavelength: 1550 nm £20 nm

Linear Optical Input Power: <6 dBm (linear operating range over
which |S,,| uncertainty is <0.25 dB)

Maximum Optical Input Power: 10 dBm

Electrical Return Loss: <-8 dB (<50 GHz)
<-5 dB (<65 GHz) typical

Operating Wavelength Range: 1480 nm to 1620 nm

DC Responsivity: >0.55 A/W

Optical Return Loss: <-24 dB

1-3
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Figure 1-1. Frequency Response of the MN4765A
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MN4765A Specifications
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Figure 1-2. O/E Characterization Uncertainty (Magnitude at 23°C +3°C)
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Figure 1-3. O/E Characterization Uncertainty (Phase at 23°C +3°C)

1-5



MN4765A Characterization Chapter 1

MN4765A Characterization

The accuracy and longevity of any characterization depends on the ability to
take care of the module, especially the connectors. Understanding the maxi-
mum rated specifications and general cleaning of the electrical and optical
connectors is essential. These details will be covered later in this manual.

Characterization

The MN4765A module is serialized and comes with a characteriza-
tion in relative magnitude and phase with a specified uncertainty
from 40 MHz up to 65 GHz. A copy of the characterization can be
found on the 3.5-inch floppy disk that ships with the module. If a
replacement copy of the characterization is required, contact
Anritsu customer service.

Re-characterization

The MN4765A calibration certificate contains the recommended
calibration interval. Any module outside of its calibration interval
should be sent to Anritsu customer service for re-characterization.
The Anritsu calibration lab will check the re-characterization
against the original specifications.
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Chapter 2 Installation

Introduction

This chapter provides installation instructions for the MN4765A O/E Calibra-
tion Module. It includes information on initial inspection, preparation for use,
storage, and reshipment.

Unpacking and Initial Inspection

The MN4765A ships in two protective boxes, one external and one internal.
Inspect the shipping container for damage. If the shipping container or cush-
ioning material is damaged, retain until the contents of the shipment have
been checked against the packing list and the module has been checked for
mechanical and electrical operation.

If the shipment is incomplete or if the test set is damaged mechanically or
electrically, notify your local sales representative or Anritsu Customer Ser-
vice. If either the shipping container is damaged or the cushioning material
shows signs of stress, notify the carrier as well as Anritsu. Keep the shipping
materials for the carrier's inspection.

Contents

The external box holds the internal box plus a power cord to match
the specific country code for utility outlets. The internal box con-
tains the MN4765A and all the necessary equipment to safely and
correctly handle the calibration module. The items included are:

* MNA4765A

* AC Adapter and Power Cord

e Calibration Certificate

e 3.5-inch Diskette (copy of the MN4765A calibration data)

* Operation Manual

2-1



Preparation for Use Chapter 2

Preparation for Use

Preparation for use consists of familiarizing yourself with the MN4765A, ca-
bling the calibration module to the 37397C Vector Network Analyzer, and at-
taching the supplied AC adapter.

NOTE
Experience with a 37397C Vector Network Analyzer is as-
sumed. Refer to the operation manual supplied with the
VNA for information and operating instructions for the
37397C.

The MN4765A’s interfaces are outlined in Table 2-2 on the following page.

Warning:
Maximum Opticat input Power + 10dBm
Avoid Static Discharge

Figure 2-1. MN4765A O/E Calibration Module
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Chapter 2 Preparation for Use

Table 2-2. MNA4765A O/E Calibration Module Legend

Index

Description

1

The MN4765A is powered by an AC adapter providing 12 V DC to an
internal bias board. There is a green LED on the AC adapter to indi-
cate power is connected. Do not confuse this green LED with the
power LED located on the MN4765A’s top cover.

FC/APC optical input connector with protective dust cap. Attach the
optical patch cord to this FC/APC connector to protect the MN4765A
optical connector from repeated connections.

The electrical output connector is a male V connector with an easy to
use coupling nut. Be sure to follow proper torquing instructions when
making connections to the RF connector.

The green POWER LED indicates that power is being delivered to the
internal bias board. More importantly, it indicates that the internal
high-speed photodiode is properly biased. Never input light into the
MN4765A when the green LED is off.

The yellow OPERATE LED indicates that the MN4765A has reached a
stable temperature and that it is ready for operation. The recom-
mended warm-up time is 5 minutes.

The Warning label indicates that the maximum optical input power to
the MN4765A is 10 mW or 10 dBm mean. Exceeding this value will
cause damage to the internal photodiode.

The Calibration label indicates that the MN4765A is characterized by
Anritsu’s calibration lab. A copy of the characterization data is supplied
on a 3.5-inch diskette. Please review the calibration certificate for ser-
vice and calibration interval information.
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Power Requirements Chapter 2

ZAN

WARNING

When supplying power to this calibration module, always
use a three-wire power cable connected to a three-wire
power line outlet. If power is supplied without grounding
the equipment in this manner, there is a risk of receiving a
severe or fatal electric shock.

Power Requirements

The MN4765A O/E Calibration Module accepts 85 to 240 Vac, 47 to 63 Hz,
single-phase power. The calibration module is intended for Installation Cate-
gory (Over Voltage Category) Il.

The following procedure provides the steps necessary to connect the
MNA4765A calibration module to the 37397C Vector Network Analyzer.

2-4



Chapter 2 MN4765A Measurement Setup
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Figure 2-3. MN4765A E/O Measurement Setup

MN4765A Measurement Setup
Connect the MN4765A Calibration Module to the 37397C Vector Network
Analyzer, shown in Figure 2-3, as follows:

Step 1. Connect the RF OUT port of the MN4765A to Port 2 of the 37397C.
Step 2. Connect Port 1 of the 37397C to the RF Input port of the modulator.

Step 3. Connect the output port of the modulator to the OPTICAL IN port
on the MN4765A.

Step 4. Connect the output port of the laser source to the input port of the
polarization controller

Step 5. Connect the optical output port of the polarization controller to the
optical input port of the modulator.
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Preparation For Storage/Shipment
The following paragraphs give instructions for preparing the MN4765A for
storage or shipment.

Preparation for Storage

Preparing the MN4765A for storage consists of cleaning the unit,
packing the inside of the storage container with moisture-absorbing
desiccant crystals, and storing the unit in a temperature environ-
ment that is maintained between —20°C to +70°C (—4°F to +158°F ).

Preparation for Shipment

To provide maximum protection against damage in transit, the
MN4765A should be repackaged in the original shipping container
in an ESD safe bag. If this container is no longer available and the
unit is being returned to Anritsu for repair, advise Anritsu Cus-
tomer Service and they will send a new shipping container free of
charge.

Address the Container

If the instrument is being returned to Anritsu for service, mark the
Anritsu address and your return address on the carton in one or
more prominent locations. For international customers, use the ad-
dress of your local representative found in the table at the back of
this manual. For USA customers, use the Anritsu address shown
below:

Anritsu Company

ATTN: Customer Service
490 Jarvis Drive

Morgan Hill, CA 95037-2809
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Chapter 3 Operation

Introduction
This chapter provides information on the operation of the MN4765A O/E Cal-
ibration Module.

E/O Measurements

E/O converters modulate an electrical signal onto light to be sent over fiber
links. The performance of modulators and optical transmitters is key to de-
termining the maximum data rate achievable in an optical communication
link. These devices are generally characterized in terms of:

* Modulation Bandwidth (transfer function or responsivity)
* Return Loss

* Phase Linearity

* Group Delay

Figure 3-1, on the following page, shows the general setup for making E/O
measurements. The optical stimulus to the modulator is provided by an ex-
ternal laser source. The VNA supplies a swept microwave signal over the fre-
guency range of interest to the modulator. The MN4765A then converts the
modulated optical signal back to an electrical signal that is measured by the
VNA.
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Figure 3-1. MN4765A E/O Measurement Setup

An electrical calibration is first performed on the VNA to remove the un-
wanted effects of the VNA, cables, and other components in the measurement
path. The next step is to remove (de-embed) the photodiode’s known response
to reveal the performance of the E/O converter. The de-embedding of the
photodiode response is performed using the VNA's internal E/O application
menu. This process requires a characterization file for the photodiode in the
s2p format. The characterization file is provided on a disk along with the
Anritsu MN4756A O/E Calibration Module. Once the response of the
photodiode is removed, the S,, measurement displays the modulator’s trans-
fer function (ratio of modulated optical output to the electrical input signal).
The 3 dB bandwidth, phase linearity, and group delay of the modulator can
be determined from this transfer function.

The following equipment is used for the measurement of a MN4765A O/E
Calibration Module:

* 65 GHz Vector Network Analyzer (37397C)
* Optical Test Set (MT9810A)
* Polarization Controller (recommended)
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Chapter 3 E/O Measurements

Measurement Steps

Step 1.

Step 2.

Step 3.

Step 4.

Perform a 12-term microwave calibration over the bandwidth of in-
terest at the calibration reference planes to remove the response of
the VNA and the cables from the measurement. Save the 12-term
calibration to the hard disk or the floppy disk for later recall.

Press the APPL key and select E/O MEASUREMENT. Under the E/O
Application menu (Figure 3-2), follow the instructions to load the
12-term electrical calibration (from either the hard or floppy drive).

- E/0 MEASUREMEMNT -

E/0 HEASUREHENTS CAM BE REALIZED BY DE-EMBEDDING THE
CHARACTERISTICS OF A TRANSFER STAMDARD (DETECTOR STD).
SIMILARLY, THE FORWARD TRANSFER FUMCTION OF A GENERIC
NETWORK CAM BE DE-EMBEDDED.

- REQUIREHENTS -

FERFORM A RF CALIBRATION WITH FORWARD TRAMSHMISSION
CORRECTION - EITHER FULL 12-TERM, 1-PATH 2-PORT FUD, ES0 HEASUREMENT
OR FREOQUEMCY RESPOMSE (FWD OR BOTH). 3TORE THE CAL

AND FROMT PAMEL SETUP TO DISK (e.g. ORIG-E-E.CAL). BHERSURE E/0 DUT
(HODULATOR?

- THE CHARACTERIZATION OF THE DEVICE TO DE-EMBED
SHOULD BE IN A FILE USING THE S2P FORHAT (e.qg. DE-EHBED TRANSFER
D_E_DET.S2P). USE AS MANY POINTS AS POSSIBLE TN FUNCTION OF A
IMPROVE INTERPOLATION ACCURACY. GEMERIC METWORE

- CAL FILES AND S2F CHARACTERIZATION FILES WUST BE PRESS <ENTER:»
PLACED IN THE CURRENT DIRECTORY OF THE DISK. T0 SELECT

- INSTRUCTIONS -

1. 70 WEASURE E/0 DEVICES {e.g. MODULATORS), DE-EMBED
A DETECTOR TRAMSFER STAMDARD {e.g. O-E_DET.52P
FROW ORIG_E_E.CAL}. IF DESIRED, SAVE RESULTS.

2. T0 DE-EMBED THE FORMARD TRAMSFER FUNMCTION OF A
GEWERIC METMORK, SELECT A CAL FILE ANMD A 32P FILE.

Figure 3-2. E/O Measurement Instruction Menu

Load the s2p characterization file of the MN4765A. This removes
the response of the photodiode that will be used for the E/O mea-
surement.

Connect the modulator DUT to the MN4765A photodiode in series
as shown in Figure 2-3.

NOTE
To achieve the maximum signal level at the input of the
photodiode, a polarization controller is recommended to ad-
just the polarization of the laser input to the modulator
DUT. This improves the signal-to-noise ratio of the mea-
surement.
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Measurement Tips

Most E/O and O/E fiber optic components will exhibit some polar-
ization dependence. Understanding the effects of polarization is es-
sential to maximizing measurement efficiency. Stability is another
important concern. Standard single mode fibers can alter polariza-
tion states simply by adding stress to the fiber.

The following tips can help enhance the measurements of E/O and
O/E components:

* Measurement dynamic range can be maximized using a simple
polarization controller before a polarization sensitive device. The
VNA can be used to monitor the maximum RF output level as
the polarization is adjusted.

* Polarization Maintaining Fiber (PMF) is an easy way to mini-
mize polarization changes as a result of fiber turns and bends.
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Chapter 3 E/O Measurements

The transfer function measurement of a 40 Gbh/s modulator is
shown in Figure 3-3.

511 FORWARD REFLECTIOM CH 3 - 521

_LOG MAGNITUDE » REF=0.000 dB 5.000 dE/DIU REFEREMCE FLAME

4 : : : : : : : : : -3@.B5837 cn

»MARKER 2
J3.20808R GHz
MARKER TD MAX
MARKER TO MIN

Af1-2)
-32 .2AAARA GHz
J.847 db

0.040008@ GHz 65.000000

£21 FORMWARD TRANSMISSION

LOG MAGNITUDE » REF=-42.080@ dE 3.0@80 de/DIU

MARKER READOUT
FUNCTIONS

0. 040000 GHz ' £5.000000

Figure 3-3. Return Loss and Transfer Function Measurement of a
40 Gb/s Modulator.

The bandwidth can be measured at the 3 dB roll off point in the
modulator’s response—approximately 32 GHz in this case.
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Similarly, phase and group delay measurements of the modulator

can also be made by selecting the appropriate graph type as shown
in Figure 3-4 and Figure 3-5.

521 FORWARD TRANSHISSION G el
REFERENCE FLANE
PHASE »REF=-7.21° 5.00°/D1V -35.3488 cn

»MARKER 1
1.6a00080080 GHz
-4.31°

HARKER TOD HAX
HARKER TO MIN

2 31.800000000 GHz

3.19°

: : = : : - - ; MARKER READOUT
1. BEARAARAR GHz 65 .0RARERAREG FUNCTIONS

Figure 3-4. Phase Linearity Measurement of a 40 Gb/s Modulator
The reference plane was automatically adjusted using
the REF PLANE menu to display the deviation from
linear phase over the 65 GHz frequency range.

521 FORWARD TRANSHISSION

REFERENCE FPLAHNE
GROUP DELAY VREF=08.000 fs 10,008 ps/01V Z35.3408 c

PHARKER 1
1.6080000068 GHz
3.7837 ps

MARKER TO HAX
MARKER TO HMIN

2 31.008ABAARE GHz

3 57.20P0RRARE GHz
8.3433 ps

: : : : : : : : : HARKER READOUT
B.4000B8000 GHz 65.008088000 FUNCTIONS

Figure 3-5. Group Delay Measurement of a 40 Gb/s Modulator

The frequency aperture (Af) was set to 5% for this mea-
surement.
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Chapter 3 E/O Measurements

Phase measurements are generally comprised of multiple phase
transitions due to the electrical length of the DUT. A representation
of phase linearity through the device can be obtained by removing
the fixed electrical length. The REF PLANE menu can be used to
compensate for the phase change over frequency to display the vari-
ation from linear phase. By measuring S ,, the electrical input im-
pedance (for example, return loss of the modulator) can also be
characterized.

Analysis of the S, data over distance, using the VNA'’s time domain
function, can help in locating discontinuities and imperfections in
the modulator.
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O/E Measurements

The setup shown in Figure 3-1 can also be applied to O/E measurements of a
photodiode or photo-receiver DUT. Photodiodes demodulate the electrical sig-
nal from the optically modulated light in a fiber optic transmission network.
An external laser source, used with a characterized modulator, provides the
input to the O/E DUT. The response of the characterized modulator is de-em-
bedded from the setup using the O/E application menu. The characterization
file for the modulator can be generated using the MN4765A. See Appendix A
for instructions on generating an s2p file.

Once the response of the modulator is removed, the S, parameter displays
the ratio of the output electrical signal to the input optical modulated signal.
This is the DUT's transfer function (Figure 3-6).

CH 3 - 521
521 FORWARD TRANSMISSION REFERENC

»MARKER 2
23.60868608 GHz
MARKER TO HAR
MARKER TO MIN

LOG MHAGNITUDE »REF=0.0808 db 1.060 dB/DIV

A(1-2)
-53.760A00 GHz
J.193 dB

9.32°

§.040880 GHz 65.000006

i

.............................................................................................................

Mg R

: : : : : : : : : MARKER READOUT
PHASE »REF=-7.38" J.ee*sDIV FUNCTIONS

Figure 3-6. Transfer Function Measurement (Magnitude and Phase) of a
MN4765A Module.

The 3 dB bandwidth can be determined from the measurement—approxi-

mately 53 GHz in this example. Phase linearity, group delay, and return loss
of the O/E DUT can also be extracted from this measurement setup.

A characterized optical modulator is also required for an O/E measurement.
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Measurement Steps

Step 1. Perform a 12-term calibration on the VNA over the frequency range
of interest. Save the calibration for later recall.

Step 2. Press the APPL menu button on the VNA's front panel. Select O/E
MEASUREMENT, then press MEASURE O/E DUT.

Step 3. Follow the instructions in the menu (Figure 3-7) to load the 12-term
electrical calibration that was saved in Step 1.

- 0/E MEASUREHMENT -

0/E MERSUREMENTS CAM BE REALIZED EBY DE-EMBEDDIMG THE
CHARACTERISTICS OF A TRAMSFER STANDARD (HMODULATORY.

- REQUIREMENTS -

- PERFORHM A RF CALIBRATION WITH FORWARD TRAMSMISSION
CORRECTION - EITHER FULL 12-TERM, 1-PATH 2-PORT FHWD,

OR FREQUENCY RESPOMSE (FWD OR BOTH). STORE THE CAL 0/E HEASUREHENT
AND FRONT PANEL SETUP TO DISK {e.g. DRIG_E_E.CALY.

- THE CHARACTERIZATION OF THE DEVICE TO DE-EMBED »DE-EMBED O/E SeF
SHOULD BE IN A FILE USING THE $2F FORMAT (e.g. (DETECTOR STD)

0_E_DET.S2P AND E_D_HOD.S2P). USE AS HANY POTNTS
A4S POSSIBLE TO IMPROVE INTERPOLATION ACCURACY. GENERATE E/0 52P

- CAL FILES AND S2P CHARACTERIZATION FILES MUST BE EHEEEE;EE;?“TID“
PLACED IN THE CURRENT DIRECTORY OF THE DISK.
HEASURE O/E DUT
~ INSTRUCTIONS - (DETECTOR)
|. DE-EMBED # DETECTOR STANDARD (e.g. D_E_DET.SZP PRESS <ENTER>
FROM ORIG_E_E.CAL). IF DESIRED, SAVE RESULTS. 10 SELECT

2. MEASURE THE IMTEMDED WODULATOR TRAMSFER STANDARD
AND CAPTURE ITS CHARACTERIZATION BY GEMERATING A
32P FILE f(e.g. E-0-HOD.S2P). THIS IS THE SAME A3
USING THE 32P DISK FILE HARDCOPY FEATURE.

3. TO MEASURE O/E DEVICES (e.g. DETECTOR3), DE-EMBED
THE HODULATOR TRAMSFER STAMDARD (e.g. E_D_HOD.SZP
FROW ORIG-E-E.CAL). IF DESIRED, 3AYE RESULTS.

Figure 3-7. O/E Measurement Instruction Menu

Step 4. After entering the s2p file for the characterized modulator, the VNA
is now calibrated and ready to make O/E measurements. Connect
the characterized modulator and detector under test as shown in
Figure 2-3 on page 2-5.
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Appendix A
Supplemental Information

Characterization Files

The MN4765A O/E Calibration Module can be used to calibrate an E/O de-
vice, usually an external modulator, to be used in O/E measurements. The
following calibration procedure guides you through an E/O calibration and
produces an s2p file that represents the E/O standard:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Perform a 12-term calibration over the frequency range of interest.
Save this calibration to disk.

Press the APPL key on the front panel and select O/E MEASURE-
MENT and DE-EMBED O/E S2P. When asked to load the original cal
file, select the calibration that was saved in Step 1.

After loading the VNA calibration, load the s2p file for the
MNA4765A.

Connect the optical components together as shown in Figure 2-3 on
page 2-5. Apply bias to the photodiode and to the modulator before
turning on the laser.

Connect the AC adaptor to the MN4765A. Ensure that the calibra-
tion module is powered up and that the yellow OPERATE LED is il-
luminated.

Turn the laser ON and adjust the polarization to achieve the maxi-
mum signal level. To enhance the response and reduce the sig-
nal-to-noise ratio, increase the laser’s power and the VNA's
averaging count, and lower the I.F. bandwidth.

At this point, the laser is on maximum power. The S,, parameter should show
an E/O response over the entire frequency range of the calibration. The next
steps will generate the modulator’s s2p file.

Step 7.

Step 8.

On the VNA, press: APPL | O/E MEASUREMENT |
GENERATE E/O S2P | AUTOSCALE.

The screen should now display S,, (magnitude and phase) for the
E/O modulator. The data can then be stored as an s2p file by select-
ing STORE E/O S2P and by appropriately naming the file.

A-1



Optical Measurement Considerations Appendix A

Optical Measurement Considerations

Laser Power and Bias Sequencing

Always make sure the MN4765A is biased properly before turning the laser
on.

Optical Fiber Lengths

The measurement setup will typically require optical fibers to interconnect
optical components with different connectors. For example, a modulator with
an FC/PC connector at the output will require an optical patch cord to adapt
to the FC/APC connector on the input of the MN4765A.

Optical fibers have negligible frequency dependent loss over the modulation
bandwidths discussed here (Figure A-1). Thus, adding short lengths of optical
patch cords to the setup does not affect the accuracy of transfer function mea-
surements.

COAXIAL CABLE

Loss depends on frequency.

Loss Per Kilometer (dB)

Loss does not depend on frequency.

FIBER

]
10 MHz 100 MHz 1GHz 10 GHz

Signal Frequency

Figure A-1. Loss as a Function of Frequency for Coaxial and Fiber Optic
Cables
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Appendix A Optical Measurement Considerations

Modulator Bias Control

Lithium Niobate modulators are generally biased using a modulator bias con-
troller (MBC) to control the operating point of the modulator. When biased in
quadrature, the input RF signal linearly modulates the optical carrier. Note
that when an MBC is applied, it must be designed for small signal operation.
The default power from the Port 1 test port is —7 dBm for the 65 GHz VNA
(37397C). This results in a modulation depth of <10% (for most commercially
available modulators).

A DC power supply can be used in place of an MBC. However, the stability of
the S,, measurement may be degraded due to drift in the modulator’s bias
point.
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Declaration of Conformity Appendix A

DECLARATION OF CONFORMITY

Manufacturer’s Name: ANRITSU COMPANY

Manufacturer’s Address: Microwave Measurements Division
490 Jarvis Drive
Morgan Hill, CA 95037-2809
USA

declares that the product specified below:
Product Name:  65GHz O/E Calibration Module

Model Number: =~ MN4765A
conforms to the requirement of:

EMC Directive 89/336/EEC as amended by Council Directive 92/31/EEC & 93/68/EEC
Low Voltage Directive 73/23/EEC as amended by Council directive 93/68/EEC

Electromagnetic Interference:

Emissions: : - CISPR 11:1990/EN55011:1991 Group 1 Class A
EN61000-3-2: 1995 Class A
EN61000-3-3: 1995

Immunity: EN 61000-4-2:1995/EN50082-1:1997 - 4kV CD, 8kV AD
' EN 61000-4-3:1997/EN50082-1:1997 -3V/m
EN 61000-4-4:1995/EN50082-1:1997 - 0.5kV SL, 1kV PL
EN 61000-4-5:1995/EN50082-1:1997 - 1kV L-L, 2kV L-E
EN 61000-4-6:1994/EN61326: 1998 — 3V
EN 61000-4-11:1994/EN61326: 1998 — 100% @ 20msec

Electrical Safety Requirement:

Product Safety: The Product Complies when used with Company supplied Power
Supply (tested to EN 60950)

DireCtor of Corporate Qﬁaﬁty

Morgan Hill, CA - A9-0¢eT-02
: Date

European Contact: For Anritsu product EMC & LVD information, contact Anritsu LTD, Rutherford Close,
Stevenage Herts, SG1 2EF UK, (FAX 44-1438-740202)
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Appendix B Connector Care

Introduction

It is important to establish proper cleaning procedures when connecting fiber
optic devices together. Fiber optic cores are made of glass and can easily be
scratched or chipped if care is not taken.

The optical connector found on the MN4765A is an FC/APC connector. APC
(Angled Physical Contact) is chosen to help minimize back-reflection. DFB la-
sers require large amounts of isolation to function properly. The optical re-
turn loss from a common PC connector can be as large as —30 dB or higher,
depending upon the polish and cleanliness of the connector.

Connector Care
The following tips help ensure the quality of the optical connections:

* Always clean connectors after every connection.

* Use a fiber optic scope often to ensure there are no defects on the connector
end face that can cause damage to other connectors.

* Use insertable patch cords for expensive devices that require many connec-
tions.

* Always use a cloth that is free of fiberglass to clean the connectors. If nec-
essary, use alcohol to remove stubborn dirt and oil. Thoroughly remove
any alcohol residue before reconnecting.

* Avoid using any oils for connecting two cables together. Oils are messy and
very difficult to clean up.

* Optical connectors do not need torque. Some connections are better when
the two fibers are barely touching. Tightening the connector too much will
result in higher insertion loss, more reflection, and in some cases damage
to the connector.

* Always observe proper mating to APC connectors. Connecting an APC con-
nector to a PC connector will result in damage to the connectors.
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Anritsu Customer Service Centers

UNITED STATES
ANRITSU COMPANY

490 Jarvis Drive

Morgan Hill, CA 95037-2809
Telephone: (408) 776-8300
1-800-ANRITSU

FAX: 408-776-1744

ANRITSU COMPANY

10 New Maple Ave., Unit 305
Pine Brook, NJ 07058
Telephone: (973) 227-8999
1-800-ANRITSU

FAX: 973-575-0092

ANRITSU COMPANY
1155 E. Collins Blvd
Richardson, TX 75081
Telephone: 1-800-ANRITSU
FAX: 972-671-1877

AUSTRALIA
ANRITSU PTY. LTD.
Unit 3, 170 Foster Road
Mt Waverley, VIC 3149
Australia

Telephone: 03-9558-8177
FAX: 03-9558-8255

BRAZIL

ANRITSU ELECTRONICA
LTDA.

Praia de Botafogo, 440, Sala 2401
CEP22250-040, Rio de Janeiro,
RJ, Brasil

Telephone: 021-527-6922

FAX: 021-53-71-456

CANADA

ANRITSU INSTRUMENTS LTD.
700 Silver Seven Road, Suite 120
Kanata, Ontario K2V 1C3
Telephone: (613) 591-2003

FAX: (613) 591-1006

CHINA

ANRITSU ELECTRONICS
(SHANGHAI) CO. LTD.

2F, Rm B, 52 Section Factory
Building

No. 516 Fu Te Rd (N)
Shanghai 200131 P.R. China
Telephone:21-58680226,
58680227, 58680228

FAX: 21-58680588

FRANCE

ANRITSU S.A

9 Avenue du Quebec
Zone de Courtaboeuf
91951 Les Ulis Cedex
Telephone: 016-09-21-550
FAX: 016-44-61-065

GERMANY

ANRITSU GmbH
Grafenberger Allee 54-56
D-40237 Dusseldorf, Germany
Telephone: 0211-968550

FAX: 0211-9685555

INDIA

MEERA AGENCIES PVT. LTD.
23 Community Centre
Zamroodpur, Kailash Colony Ex-
tension,

New Delhi, India 110 048

Phone: 011-2-6442700/6442800
FAX: 011-2-644250023

ISRAEL

TECH-CENT, LTD.

4 Raul Valenberg St
Tel-Aviv 69719
Telephone: (03) 64-78-563
FAX: (03) 64-78-334

ITALY

ANRITSU Sp.A

Roma Office

Via E. Vittorini, 129
00144 Roma EUR
Telephone: (06) 50-99-711
FAX: (06) 50-22-4252

KOREA
ANRITSU CORPORATION LTD.

Head Office:

14F, Hyunjuk Building 832-41
Yeoksam-Dong, Kangnam-Ku
Seoul 135-080, South Korea
Telephone: 02-553-6603

FAX: 02-553-6604

Service Center:

8F Hyunjuk Building
832-41, Yeoksam Dong
Kangnam-Gu

Seoul, South Korea 135-080
Telephone: 82-2-553-6603
FAX: 82-2-553-6605

JAPAN

ANRITSU CUSTOMER SERVICE
LTD.

1800 Onna Atsugi-shi
Kanagawa-Prf. 243 Japan
Telephone: 0462-96-6688

FAX: 0462-25-8379

SINGAPORE

ANRITSU (SINGAPORE) PTE
LTD.

10, Hoe Chiang Road
#07-01/02 Keppel Towers
Singapore 089315

Telephone: 282-2400

FAX: 282-2533

SOUTH AFRICA

ETECSA

12 Surrey Square Office Park
330 Surrey Avenue

Ferndale, Randburt, 2194
South Africa

Telephone: 011-27-11-787-7200
FAX: 011-27-11-787-0446

SWEDEN

ANRITSU AB

Botivid Center

Fittja Backe 13A

145 84 Stockholmn
Telephone: (08) 534-707-00
FAX: (08) 534-707-30

TAIWAN

ANRITSU CO., INC.

7F, No. 316, Section 1
NeiHu Road

Taipei, Taiwan, R.O.C.
Telephone: 886-2-8751-1816
FAX: 886-2-8751-2126

UNITED KINGDOM
ANRITSU LTD.

200 Capability Green
Luton, Bedfordshire

LU1 3LU, England
Telephone: 015-82-433200
FAX: 015-82-731303
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