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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of the symbols
BEFORE using the equipment. Some or all of the following five symbols may not be used on all Anritsu equipment.
In addition, there may be other labels attached to products which are not shown in the diagrams in this manual.

Symbols used in manual

DANGER ﬁ This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

WARN I NG This indicates a hazardous procedure that could result in serious injury or death if
not performed properly.

CAU TION A This indicates a hazardous procedure or danger that could result in light-to-severe
injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated sym-
bolically in or near the barred circle.

ed symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically in or
near the triangle.

Q This indicates an obligatory safety precaution. The obligatory operation is indicat-

This indicates a note. The contents are described in the box.

@ These indicate that the marked part should be recycled.
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For Safety
WARNING A\

1. ALWAYS refer to the operation manual when working near locations

at which the alert mark shown on the left is attached. If the operation,
etc., is performed without heeding the advice in the operation manual,
there is a risk of personal injury. In addition, the equipment perfor-
mance may be reduced.

Moreover, this alert mark is sometimes used with other marks and de-
scriptions indicating other dangers.

. Measurement Categories

This instrument is designed for Measurement category | (CAT I).
Don’t use this instrument at the locations of measurement categories
from CAT Il to CAT IV.

In order to secure the safety of the user making measurements, IEC
61010 clarifies the range of use of instruments by classifying the loca-
tion of measurement into measurement categories from | to IV.

The category outline is as follows:

Measurement category | (CAT I):

Secondary circuits of a device connected to an outlet via a power
transformer etc.

Measurement category Il (CAT Il):

Primary circuits of a device with a power cord (portable tools, home
appliance etc.) connected to an outlet.

Measurement category Il (CAT llI):

Primary circuits of a device (fixed equipment) to which power is di-
rectly supplied from the power distribution panel, and circuits from the
distribution panel to outlets.

Measurement category IV (CAT IV):

All building service-line entrance circuits through the integrating watt-
meter and primary circuit breaker (power distribution panel).




Repair

For Safety
WARNING A

WARNING A\

Falling Over

. Laser radiation warning

o NEVER look directly into the cable connector on the equipment nor
into the end of a cable connected to the equipment. If laser radia-
tion enters the eye, there is a risk of injury.

e Laser Radiation Markings on a following page show the Laser
Safety label attached to the equipment near the cable connector.

. When supplying power to this equipment, connect the accessory 3-pin

power cord to a grounded outlet. If a grounded outlet is not available,
before supplying power to the equipment, use a conversion adapter
and ground the green wire, or connect the frame ground on the rear
panel of the equipment to ground. If power is supplied without
grounding the equipment, there is a risk of receiving a severe or fatal
electric shock.

. This equipment cannot be repaired by the user. DO NOT attempt to

open the cabinet or to disassemble internal parts. Only Anritsu-
trained service personnel or staff from your sales representative with a
knowledge of electrical fire and shock hazards should service this
equipment. There are high-voltage parts in this equipment present-
ing a risk of severe injury or fatal electric shock to untrained personnel.
In addition, there is a risk of damage to precision parts.

. This equipment should be used in the correct position. If the cabinet

is turned on its side, etc., it will be unstable and may be damaged if it
falls over as a result of receiving a slight mechanical shock.

And also DO NOT use this equipment in the position where the power
switch operation is difficult.




Battery Fluid

LCD

For Safety
WARNING A\

7. DO NOT short the battery terminals and never attempt to disassemble

it or dispose of it in a fire. If the battery is damaged by any of these
actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is accidentally in-
gested, spit it out immediately, rinse your mouth with water and seek
medical help. [f it enters your eyes accidentally, do not rub your eyes,
irrigate them with clean running water and seek medical help. If the
liquid gets on your skin or clothes, wash it off carefully and thoroughly.

. This instrument uses a Liquid Crystal Display (LCD); DO NOT subject

the instrument to excessive force or drop it. If the LCD is subjected
to strong mechanical shock, it may break and liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested acci-
dentally, spit it out immediately, rinse your mouth with water and seek
medical help. [f it enters your eyes accidentally, do not rub your eyes,
irrigate them with clean running water and seek medical help. If the
liquid gets on your skin or clothes, wash it off carefully and thoroughly.




Replacing Fuse

For Safety
CAUTION A\

CAUTION A\

Cleaning

. Before Replacing the fuses, ALWAYS remove the power cord from the

poweroutlet and replace the blown fuses. ALWAYS use new fuses of
the type and rating specified on the fuse marking on the rear panel of
the cabinet.

T__ Alindicates a time-lag fuse.
___AorF___ Aindicate a normal fusing type fuse.

There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

. Keep the power supply and cooling fan free of dust.

e Clean the power inlet regularly. If dust accumulates around the
power pins, there is a risk of fire.

¢ Keep the cooling fan clean so that the ventilation holes are not ob-
structed. If the ventilation is obstructed, the cabinet may overheat
and catch fire.

. The maximum input levels of the optical signal are 0 dBm for

MU150002A 10G input, -8 dBm for MU150002A Option 01 2.5G input,
and +3 dBm for MU150017A/B input. Excessive input level can
damage the internal devices and circuit.

Before performing a self loop-back test, always install 15 dB (when
MP0127A/MP0128A/MP0129A or MU150008A/MU150009A/
MU150010A installed), 10 dB (when MU150002A installed), or 5 dB
(when MU150017A/B installed) attenuator between the output con-
nector and the input connector.
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Laser Safety

For Safety
WARNING A\

The laser safety is assured by correct operation of the warning means of
the laser output. Before using the optical output, if it is not possible to
check the optical emission using the warning means of the laser output at
power-on or when the optical output switch is set to on, the laser output
may be faulty. Do not use the equipment and call our service depart-
ment or representative to request repair.

Optical units for the MP1570A SONET/SDH/PDH/ATM Analyzer have
Class 1 laser emitting parts as specified in IEC 60825-1, or Class | and
[lIb parts as specified in 21CFR 1040.10 (refer to Table 1). Classes are
indicated on the label at the top panel of this equipment and the front
panel of each unit (refer to Table 2 and Figs 1 to 5).

Do not look directly into the end of any cable connected to the optical
output connector of the unit. Laser light can seriously damage the eyes.
Operating this unit in a procedure other than that as described above
might result in injury or damage from laser emission. Please follow the
handling instructions carefully.

Table 1 Class of each unit

Model number Standard name
IEC 60825-1 21CFR 1040.10
MPO111A Class 1 Class |
MPO112A Class 1 Class |
MPO113A Class 1 Class |
MP0122B Class 1 Class |
MPO127A Class 1 Class lllb
MPO128A Class 1 Class lllb
MPO129A Class 1 Class lllb
MU150001A/B Class 1 Class lllb
MU150008A Class 1 Class llIb
MU150009A Class 1 Class lllb
MU150010A Class 1 Class lllb
MU150031A/C Class 1 Class lllb
MU150061A/B Class 1 Class lllb
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For Safety

Class 1 indicates the danger degree of the laser radiation specified below
according to IEC 60825-1.

Class 1: Lasers that are safe under reasonably foreseeable conditions
of operation, including the use of optical instruments for intra-
beam viewing.

And, Class |, lla, I, llla and lllb indicates the degree of danger of the

laser radiation outlined below as defined by 21CFR 1040.10.

Class I:
Class lla:
Class Il
Class llla:
Class lllb:

Class | labels of laser radiation are not considered to be haz-
ardous.

Class lla labels of laser radiation are not considered to be
hazardous if viewed for any period of time less than or equal to
1x10° seconds but are considered to be a chronic viewing
hazard for any period of time greater than 1x10° seconds.
The wavelength range of laser radiating is in 400 to 710 nm.

Class Il labels of laser radiation are considered to be a chronic
viewing hazard. The wavelength range of laser radiating is in
400 to 710 nm.

Class llla labels of laser radiation are considered to be, de-
pending upon the irradiance, either an acute intrabeam view-
ing hazard or chronic viewing hazard, and an acute viewing
hazard if viewed directly with optical instruments. The wave-
length range of laser radiating is in 400 to 710 nm.

Class lllb labels of laser radiation are considered to be an
acute hazard to skin and eyes from direct radiation.
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For Safety

Table 2
No. Label Description
AVOID EXPOSURE Aperture label
[1] INVISIBLE LASER RADIATION IS (FDA 21CFR 1040.10)
EMITTED FROM THIS APERTURE
2] % Explanatory label
* AVO DRECT, EXPOSURE (FDA 21CFR 1040.10)
MAXIMUM POWER 10mw
WAVELENGTH 1.31/t.55um
CLASS Eb LASER PRODUCT
[3] A Explanatory label
CLASS 1 LASER PRODUCT (IEC 60825-1)
[4] Warning label
(IEC 60825-1)
: ATION LAB
5] 1 ONFO | Certification label
: STANDARD (FDA 21CFR 1040.10)
DER 040.10
IDENTIFICATION LABEL
ANRITSU CORP T
6] 10-27. MIKAMIAZABU 5-CHOME Identification label

MINATD-KU, TOKYD 106. JAPAN
MANUFACTURED AT: AwRITSy CoRp. 19

ATSUGI PLANT.

(FDA 21CFR 1040.10)
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Fig. 1 MPO111A, MP0112A, MP0113A Front Panel of Unit

CAUTION A\

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.
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Fig. 2 MPO0122B Front Panel of Unit and Top Panel of MP1570A
(Products shipping besides U.S.A.)

CAUTION A

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.
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Fig. 3 MP0122B Front Panel of Unit and Top Panel of MP1570A
(Products shipping to U.S.A.)

CAUTION A\

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.
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Fig. 4 MP0127A, MP0O128A, MP0129A, MU150008A, MU150009A, MU150010A
Front Panel of Unit and Top Panel of MP1570A
(Products shipping besides U.S.A.)

CAUTION A

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.

xiii



L - T .
/1 MPD129A Output1.3t §.55 lnput
[[ ] $,560.1121,8% Uuit 1

AVOID EXPOSURE

® INVISIBLE LASER RADIATION 1S
EMITTED FAOM THS APERTURE

Tuigut  Dils Ay TpeX A T56M 3me Ay ot f o *0n
=9 2 J6O COE © JOO COf © JX @A
R)® D) B )D @)@

ala ock Ext Clock A Recaivs cn-vl'n_‘A

© 9
© -

| o I o O —

1 —

B —]

= [T

Fig. 5 MPO0127A, MP0128A, MP0129A, MU150008A, MU150009A, MU150010A
Front Panel of Unit and Top Panel of MP1570A
(Products shipping to U.S.A.)

CAUTION A\

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.
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Fig. 6 MU150001A/B, MU150031A/C, MU150061A/B
Front Panel of Unit and Top Panel of MP1570A
(Products shipping besides U.S.A.)

CAUTION A

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.
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Fig. 7 MU150001A/B, MU150031A/C, MU150061A/B
Front Panel of Unit and Top Panel of MP1570A
(Products shipping to U.S.A.)

CAUTION A\

When only a Unit is purchased, an adhesive label is supplied with the
Unit.
Please, attach it to the place, shown above.




For Safety

Security Measure Functions

The MP0127A, MP0128A, MP0129A, MU150001A/B, MU150008A, MU150009A, MU150010A,

MU150031A/C, MU150061A/B are provided with the following security measure functions to

prevent the possibility of infliction bodily injury on operators.

¢ Laser cut-off
When the cable is disconnected from the optical output section, the protective cover closes
and the laser emission stops.

o Laser output key lock
The laser output is mainly controlled by the key switch of the laser On/Off. When the switch
is set to the OFF position, the key can be removed. In this state, the laser is locked off.

e Remote control using the remote interlock connectors
To ensure safe control of the laser output from a remote location, the laser output can be con-
trolled using the remote interlock connectors of the Laser Output Remote Interlock section.
When both the ends of these two connectors (white and black) are connected electrically, the
laser can be emitted. When both the ends are disconnected, it is not possible to emit the la-
ser. For the voltage of the open end, the potential is +5 V at the white connector for the black
connector. The laser output can be controlled by any equipment with a 0/+5 V interface.

e Laser emission indicators
These indicators on the optical output light while laser is being emitted.

e Laser output warning
When the laser is set to ON, the laser emission indicator lights as a warning or 3 to 4 seconds
before laser is actually emitted. The laser is not emitted during this period.

Handling

The following safety precautions should be observed when handling the MP0127A, MP0128A,

MPO129A, MU150001A/B, MU150008A, MU150009A, MU150010A, MU150031A/C, MU150061A/B.

¢ Before installing/removing this unit in/from the main frame, always make sure the main frame
power switch is set to OFF.

* Before connecting/disconnecting a cable to/from the optical output section of this unit, always
be sure to set the Laser On/Off key switch to OFF.

XVii



Replacing Memory
Back-up Battery

Floppy Disk

For Safety
CAUTION A\

This equipment uses a Poly-carbomonofluoride lithium battery to back-up
the memory. This battery must be replaced by a service engineer when it
has reached the end of its useful life; contact the Anritsu sales section or
your nearest representative.

Note: The battery used in this equipment has a maximum useful life of
7 years. It should be replaced before this period has elapsed.

Make sure that the output level from the MP0O111A, MP0112A, MPO113A,
MP0122B, MP0127A, MP0128A, MP0129A, MU150001A, MU150001B,
MU150008A, MU150009A, MU150010A, MU150031A/C or MU150061A
does not exceed the maximum rated input level when connecting.

The laser output is mainly controlled by the key switch of the laser On/Off.
Before turning the equipment on, be sure to set the Laser On/Off key
switch to OFF.

Before making the connections, make sure that the input level does not
exceed the absolute maximum rating level of the equipment.

The input device may be damaged when the input level exceeds the
maximum rating of MPO0127A, MPO0128A, MPO0129A, MU150002A,
MU150008A, MU150009A and MU150017A/B in particular. Before
performing a self loop-back test, always insert the attached 15-dB optical
attenuator between the input and output connectors for the MP0127A,
MPO0128A, MP0129A, MU150008A, MU150009A and MU150010A. For
the MU150002A or MU150017A/B, use the 10-dB or 5-dB attenuator, re-
spectively. The input device will be damaged if the direct output is con-
nected by using the optical cable only.

Don't place in a dusty area.

Clean the magnetic head periodically for normal operation.

Use a cleaning kit sold at market for cleaning.

Anritsu does not recommend any specific cleaning kit. Contact with An-
ritsu or our sales representative if you inquire about the cleaning kit.

If the floppy disk drive malfunctions even after the cleaning, it is consid-
ered to be a fault. Ask for repair to Anritsu or our sales representative.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before ship-
ment using calibrated measuring instruments with direct traceability to
public testing organizations recognized by national research laboratories
including the National Institute of Advanced Industrial Science and Tech-
nology, and the Communications Research Laboratory, and was found to
meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a mal-
function occurs within 1 year after shipment due to a manufacturing fault,
provided that this warranty is rendered void under any or all of the fol-
lowing conditions.

e The fault is outside the scope of the warranty conditions described in
the operation manual.

e The fault is due to mishandling, misuse, or unauthorized modification
or repair of the equipment by the customer.

e The fault is due to severe usage clearly exceeding normal usage.

e The fault is due to improper or insufficient maintenance by the cus-
tomer.

e The fault is due to natural disaster including fire, flooding, earthquake,
etc.

e The fault is due to use of non-specified peripheral equipment,
peripheral parts, consumables, etc.

e The fault is due to use of a non-specified power supply or in a non-
specified installation location.

In addition, this warranty is valid only for the original equipment pur-
chaser. It is not transferable if the equipment is resold.

Anritsu Corporation will not accept liability for equipment faults due to
unforeseen and unusual circumstances, nor for faults due to mishandling
by the customer.

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Service and Sales of-
fices at the address at the end of paper-edition manual or the separate file
of CD-edition manual.
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Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals are
needed to be broken/shredded so as not to be unlawfully used for military
purpose.

\

Disposing of Product

The MP1570A employs a Lithium Battery. Also, the MPO111A,
MP0112A, MPO113A, MP0122B, MPO0127A, MPO0O128A, MPO129A,
MU150001A/B, MU150002A, MU150008A, MU150009A, MU150010A,
MU150017A/B, MU150031A/C, MU150061A/B use PD/LD modules in-
cluding arsenic. The MP0130A use IC including arsenic. At the end of
its life, the equipment should be recycled or disposed properly according
to the local disposal regulations.




About MP1570A Operation Manuals

MP1570A SDH/PDH/ATM Analyzer Operation Manuals comprise of the
following eight documents. Use them properly according to the usage

purpose.

1 Basic Operation SDH Edition
Describes the basic operation of MP1570A, PDH mea-
surement and SDH measurements up to 622M (STM

Vol.1 1 4). (The contents of this manual are basically the sa

me as those of ‘Basic Operation SONET Edition’).

—| Basic Operation SONET Edition
Describes the basic operation of MP1570A, DSn mea-
surement and SONET measurement of up to 622M (S
TS12). (The contents of this manual are basically the

same as those of ‘Basic Operation SDH Edition’.).

| Vol. 2 Remote Control
Describes the remote control and program examples
Organization of MP1570A using the GPIB and RS-232C interfaces. (MP1570A is
Operation Manuals | compatible with SPCI).
|| Vol. 3 ATM Measurment

Describes the contents of screens, operation procedures
and remote control for the generation and analysis of
the ATM signal.

1 Vol. 4 2.5G/10G Measurement (this manual)

Describes the contents of screens, operation procedures

and remote control for the generation and analysis of
2.5G (STM16) and 10G (STM64) signals.

Vol. 5 Add/Drop Measurement

Describes the contents of screens, operation procedures
and remote control for the generation and analysis of
Add/Drop.

| Vol. 6 Jitter/Wander Measurement

Describes the contents of screens, operation procedures
and remote control for the generation and analysis of
Jitter (TX)/Frequency offset and Jitter (RX).

Vol. 7 2.5G Jitter/Wander Measurement

Describes the contents of screens, operation procedures

and remote control for the generation and analysis of
2.5G Jitter (TX)/Frequency offset and Jitter (RX).






Using This Operation Manual

Screen Names

MP1570A has 4 major screens, namely, 'Setup', 'Test menu', 'Result’,
and 'Analyze', and each major screen has its own subscreens. (For
details, see MP1570A Operation Manual Vol.1 ‘Section 4 Screens and
Parameter Setting’).

If 'Setup' is selected as the main screen and 'Mapping' as the subscreen,

see 'Setup: Mapping’ screen in the manual for the explanation.
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Section 1 General

This section describes the 2.5G and 10G measurements and the outline
of the 2.5G, 2.5G/10G, and 10G units to install to the MP1570A
SONET/SDH/PDH/ATM analyzer.

1.1 Product OULIING........eiieeeeeee e 1-3
1.2 Product FEatUrES ........ooueiiiiieeeeeeeeeeeeeee e 1-3
1.3 Configuration of 2.5G, 10G Optical, and 2.5G/10G Units ...... 1-4

1.4 Plug-in Units Insertion Slots
1.5 Mapping Route Measurable When Installing the 2.5G Unit ... 1-10
1.6 Mapping Route Measurable

When Installing the 2.5G/10G Unit ........ccccoeviiieennnen. 1-14
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1.2 Product Features

1.1 Product Outline
The MP1570A SONET/SDH/PDH/ATM analyzer can evaluate the 2.5G
and 10G signals after being equipped with the 2.5G, 10G optical, and
2.5G/10G units.

1.2 Product Features
Measuring the 2.5G signal
The 2.5G signal can be measured by installing MP0127A, MP0128A,
MP0129A, MU150008A, MU150009A, or MU150010A to MP1570A.

Measuring the 10G signal (electric)
The 10G signal (electric) can be measured by installing MU150000A to
MP1570A.

Measuring the 10G signal (optical)

The 10G signal (optical) can be transmitted by installing MU150000A,
MU150031A/C, MU150061A/B and MU150001A/B to MP1570A. The
MP1570A can also receive and measure the 10 G optical by mounting it
to the MU150000A, MU150002A or MU150017A/B.

Mapping

Mappings can be selected by combining the MP0121A 2/8/34/139/156M
(CMI) or MP0122A/B 1.5/45/52/562M units and the above mentioned
2.5G, 10G, and 2.5G/10G units.

Functions of Insert/Extract
MU150000A, MU150008A, MU150009A, and MU150010A have the

function of Insert/Extract.

Measuring the 10G Jitter/Wander
Optical 10G interface Jitter/Wander can be measured to install the
MU150017A/B and combining with the MP1580A and MU150018A

setup.
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Section 1  General

1.3 Configuration of 2.5G, 10G Optical, and 2.5G/10G Units
Configurations of 2.5G, 10G Optical, and 2.5G/10G units are shown in

the following tables:
2.5G Unit
Model/Code Product remarks
MPO0127A 2.5G(1.31) Unit optical 1.31 u m
MU150008A 2.5G(1.31) Unit optical 1.31 um
Insert/Extract
MPO0128A 2.5G(1.55) Unit optical 1.55 u m
MU150009A 2.5G(1.55) Unit optical 1.55 u m
Insert/Extract
MPO0129A 2.5G(1.31/1.55) Unit optical 1.31/1.55 u m
MU150010A 2.5G(1.31/1.55) Unit optical 1.31/1.55 u m
Insert/Extract
2.5G/10G Unit
Model/Code Product remarks
MU150000A 2.5G/10G Unit electric
Insert/Extract

- MU150000A transmits and receives electric signals of 2.5G and 10G.

10G Optical Unit

Model/Code Product remarks
MU150001A/B  Optical 10G Tx (1.55) Unit Install it with the optical 1.55
uwm (10G) MU150000A at the
same time.

MU150002A Optical 10G Rx (Narrow) Unit Install it with the optical
interface MU150000A at the

same time.

MU150017A Optical 10G Rx (Wide) Unit Install it with the optical
interface MU150000A at the
same time.

MU150017B Optical 2.5G/10G Rx (Wide) Install it with the optical

Unit interface MU150000A at the
same time.

MU150031A Optical 10G (1.55) Optical 155 u m (10G).

High Power Tx Unit Mount together with the
MU150000A
MU150031C Optical 2.5G (1.55)/10G (1.55) Optical 1.55 u m (2.5G)/1.55
High Power Tx Unit u m (10G). Mount together
with the MU150000A

MU150061A Optical 10G (1.31) Tx Unit Optical 1.31 p m (10G).
Mount together with the
MU150000A.
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1.3 Configuration of 2.5G, 2.5G/10G, and 10G Units

MU150061B

Optical 2.5G (1.31)/10G (1.31) Ootical 1.31 . m (2.5G)/1.31 u m
Tx Unit (10G). Mount together with
the MU150000A.

Optical 10G signal can be transmitted when installing MU150000A
and MU150001A/B, MU150031A/C, MU150061A/B (MU150001A/B,
MU150031A/C, MU150061A/B E/O-converts the 10G electric signal
generated by MU150000A and outputs it as the optical signal).
Optical 10G signal can be received when installing MU150000A,
MU150002A and MU150017A/B.
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Plug-in unit accessories

Model

Name

Qty

remarks

W1723AE

MP1570A operation manual
Vol.4 2.5G/10G measurement

MPO0127A, MP0128A,
MP0129A, MU150000A,
MU150001A/B,
MU150002A, MU150031A/C,
MU150061A/B

MU150008A, MU150009A,
MU150010A, MU150017A/B

J0002C

U link cable

3set

MU150000A

J0907Q

Remote inter lock code

MPO0127A, MP0128A,
MPO0129A, MU150001A/B,
MU150008A, MU150009A,
MU150010A,
MU150031A/C,
MU150061A/B

J0908

Remote inter lock terminator

MPO0127A, MP0128A,
MP0129A, MU150001A/B,
MU150008A, MU150009A,
MU150010A,
MU150031A/C,
MU150061A/B

J1002A

U link

2set

MU150001A/B,
MU150031A/C,
MU150061A/B

J1003K

U link

1set

MPO0127A, MP0128A,
MP0129A, MU150008A,
MU150009A, MU150010A

E0008A

Optical output control key

MPO0127A, MP0128A,
MP0129A, MU150001A/B,
MU150008A, MU150009A,
MU150010A,
MU150031A/C,
MU150061A/B

J1002B

U link

2set

MU150002A, MU150017A/B

JO0747A

Optical attenuator(5dB)

MU150017A/B

J0747B

Optical attenuator(10dB)

MU150002A

J0747C

Optical attenuator(15dB)

MPO0127A, MP0128A,
MP0129A, MU150008A,
MU150009A, MU150010A




1.3 Configuration of 2.5G, 10G Optical, and 2.5G/10G Units

Model Name Qty remarks
J0635A FC-PC-FC-PC-1m-SM MP0127A, MP0O128A,
MP0129A, MU150008A,
MU150009A, MU150010A,
MU150002A, MU150017A/B
JO796E Exchangeable FC optical MPO0O127A, MP0128A,

connector

MPO0129A, MU150008A,
MU150009A, MU150010A
MU150002A, MU150017A/B
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General

1.4 Plug-in Units Insertion Slots

Slots to insert each plug-in unit are shown in the table below.

2.5G, 2.5G/10G, and 10G units are shaded.

Plug-in units insertion slots

Unit

Slot 4

Slot 5

MPO121A

2/8/34/139/156M Unit

MPO0122A

1.5/45/52M Unit

MP0122B

1.5/45/52/52M(1.31) Unit

MPO0O123A

ATM Unit

MPO0124A

2/8/34/139M 156/622M dJitter Unit

MPO0125A

1.5/45/52M 156/622M Jitter Unit

MPO0126A

2/8/34/139M 1.5/45/52M 156/622M dJitter Unit

MPO0O127A

2.5G(1.31) Unit °

MP0128A

2.5G(1.55) Unit °

MPO0129A

9.5G(1.31/1.55) Unit °

0|0|0

MPO0130A

2.5G Jitter Unit

MPO131A

Add/Drop Unit

@)

MU150000A 2.5G/10G Unit °

*2

MU150001A

Optical 10G Tx(1.55) Unit

MU150002A

Optical 10G Rx(Narrow) Unit

MU150008A

2.5G(1.31) Unit °

MU150009A

2.5G(1.55) Unit >

MU150010A

9.5G(1.31/1.55) Unit °

MU150017A

Optical 10G Rx(Wide) Unit

MU150017B

Optical 2.5G/10G Rx(Wide) Unit

O|0|0|0|0|0

MU150031A

Optical 10G(1.55) High Power Tx Unit

MU150031C

Optical 2.5G(1.55)/10G(1.55) High Power Tx Unit

MU150061A

Optical 10G(1.31) Tx Unit

MU150061B

Optical 2.5(1.31)/10G(1.31) Tx Unit

O|0|0|0

1-8
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*1..

*2 ...
*3 ...

*4 .

Indicates slots to which the unit can be inserted.
Indicates slots to which no unit can be inserted.

to insert MP0121A and MP0122A/B at the same time.

Use two slots, Slot 4 and Slot 5.
MPO0127A, MP0128A, MP0129A, MU150008A, MU150009A, or

MU150010A cannot be installed with MU150000A.

insertion.

. Insert MP0121A and MP0122A/B at Slot 1 and Slot2, respectively

. When the MP0123A is inserted in Slot 3, Slot 1 cannot be used for



1.4 Plug-in Units Insertion Slots

Note

The MP1570A may not start up normally for some unit combination.
Blank panel can be inserted at all the slots.

2.5G unit

Insert the 2.5G unit of MP0127A, MP0128A, and MP0129A at Slot 1
or Slot2. Insert MP0121A and the 2.5G unit at Slot 1 and Slot 2,
respectively when using the combination of MP0121A and the 2.5G
unit. MP1570A operates by inserting MP0122A/B and the 2.5G
unit at either Slot 1 or Slot 2 when using the combination of
MPO0122A/B and the 2.5G unit.

Insert the 2.5G units of MU150008A, MU150009A, and MU150010A
at Slot2. Insert MP0O121A or MP0122A/B at Slot 1 and insert the
2.5G unit at Slot 2 when using the combination of MP0121A or
MPO0122A/B and the 2.5G unit.

2.5G/10G and 10G Optical units

Insert MU150000A at two slots, Slot 4 and Slot 5.

Insert MU150001A, MU150031A/C, MU150061A/B at Slot 3. Use
this unit by combining MU150000A.

Insert MU150002A at Slot 2. Use this unit by combining
MU150000A.

Insert MU150017A/B at Slot 2. Use this unit by combining
MU150000A.
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Section 1  General

1.5 Mapping Route Measurable When Installing the 2.5G Unit

The table below shows the combination of units, measurable bit rates

and mapping routes when installing the 2.5G unit.

Slot 1 Slot 2 Slot 3 Slot 4-5 Interface Unit
MPO0O127A
MPO121A MPO0128A *1 *2 *3
MPO0129A *4
MU150008A
MU150009A
MU150010A
et |'
Config. T Eb
e
Mapping route display Bit rate
in SDH mode Bandwid
Irsert/
i, )
MapPing 1tavine b
1tavine )
esvine b
Dummy S eoving )
MU ADEMUK u5 Reving )
Frame DB teving P )
DB teving [ )
k] esvie b
ks esvie )
il
Clock
ETHIE EE T Bulk 1]
BT \X4 R Bk 1]
e AN — 21—




1.5 Mapping Route Measurable When Installing the 2.5G Unit

ety |' 1
Config.[ E faf e ZF‘I(
Mapping route display L 4F‘I(%;
in SONET mode Bit rate N3
Bandwid & EEN e )
Ihsert/ CL
Hevho, )
Mapping Ltevic P
E:1 e, L)
Dy S E-
MUR/DENMUR R ()
Frame By teving P
SMiE tevine [ )
i tesyne P
= S5YNG Li
L
Clock
ET=42 B8 +H—Hulk 1]
ETSI N
ETET2e H—Hulk 1]
\><4
1ET } T Ty |
Note
The concatenation mapping is enabled only for the MU150008A/
MU150009A/ MU150010A.

Combine the units in accordance with the measurement item as follow:

*1 ... The MP0123A ATM unit and the 2.5G jitter unit can be inserted at
Slot 3. The format of measurable bit rate and mapping route
does not depend on these units insertion.

*2 ... The Jitter units can be inserted at Slot 4 - 5. The format of
measurable bit rate and mapping route does not depend on these
units insertion.

*3 ... The format of bit rate and mapping route does not depend on the
156M-type I/F unit.

*4 ... The STM4 and STS12 mappings are displayed only when the

interface unit involves the 622M interface type.



Section 1 General
Slot 1 Slot 2 Slot 3 Slot 4-5 Interface Unit
MPO0122A/B MPO0O127A *] *2
MPO0128A *3
MPO0129A
MU150008A
MU150009A
MU150010A
=t |
Config. L ‘:116 3 o
—— i i
Bit rate <7 N H(H ;
Mapping route display Bandwid w3 SIS
in SDH mode Insert/
Mapping
Mixed P
Dummy S
MU ADEMUK E (f=wvng,) -
ree SIS EETTA)
bt
|
sllata)
clyoloe)
Wandk (Tlata)
Badk Volce)
Clock
WEEI T Bulk 1]
ETHI& \><4 o+
ETHd 1 WCTde | Bulk 1]
\><4
=ty |'
Config.L *’112 *3 33
Mapping route display |k X7
in SONET mode Bit rate < T SPE »%:Hm o)
Bandwid w3 BRI e, )
Insert/
Mapping
Mixed P
Dummy S
EUHK’DEF‘IUH E E_ NG . J -
rens bl (-i 22 L)
b= E: covhe, bl
W]
elllata)
elVoloe)
2adk (Data
sedk (Wolce )
Clock
ET=4E ETed8c +—+HBulk 7]
ETSIZ NE
ETel2e ™ +—+Hulk 7]
4
BTz \X BT +—+H8ulk 7]




1.5 Mapping Route Measurable When Installing the 2.5G Unit

Combine the units in accordance with the measurement item as follow:

*1 ... The MP0123A ATM unit and the 2.5G jitter unit can be inserted at
Slot 3. The format of measurable bit rate and mapping route
does not depend on these units insertion.

*2 ... The Jitter units can be inserted at Slot 4 - 5. The format of
measurable bit rate and mapping route does not depend on these
units insertion.

*3 ... The STM1/4 and STS3/12 mappings are displayed only when the
interface unit involves the 156M or 622M interface type.
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1.6 Mapping Route Measurable When Installing the 2.5G/10G Unit

The table below shows the combination of units, measurable bit rates

and mapping routes when installing the 2.5G/10G and 10G units.

Slot 1 Slot 2 Slot 3 Slot 4-5
MPO0121A MU150002A *1 MU150001A/B *2 MU150000A
MU150017A/B *2 | MU150031A/C *2
MU150061A/B *2
Insert/
i he, )
Mapping =5 ng )
=5 ng L)
Mapping route display Doy S (glesyne B
in SDH mode MUY/ DEMUK e
Frrame SITEL he )
SITETL e, )
o esvhe, b
o ecvhnc, )
L
Clock (| ETFEE NEETLEr Eolk— 1]
e T INEER I 7)) S
s
MCTdc Bulk— 1]
BT} N\ Cde ) Y1 S




1.6  Mapping Route Measurable When Installing the 2.5G/10G Units

Mapping route display
in SONET mode

Config.l :

Bit rate

Irserts
MaPPing
Dummy S
[/ DEMU &
Frame =] e, )
=] e, L)
S EEae Fq
= eavnc, )
gL ]
Clock m\ Erelodc +—+Hulk 7]
4
ET545 1 ETed8e ™ +—Hulk 7]
wd
x4
ET } Bl —+Hulk 7]

Combine the units in accordance with the measurement item as follow:

*1 ... Install it to receive the optical 10G signal.

*2 ... Install it to transmit the optical 10G signal.
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Mapping route display
in SDH mode

Slot 1 Slot 2 Slot 3 Slot 4-5
MPO0122A/B MU150002A *1 | MU150001A *2 MU150000A
MU150017A *1 | MU150031A/C *2
MU150017B "1 | MU150061A/B "2
ctup |:I
Config.L %3 3
BT <
Bit rate w7 N L
Sl Hevig, )
weh %3 GBI tevnG, )
Insert/
Mapping
Mixed p
Dy S
MU ADEMUK M f=ng )
Fr-ame SR he, b
e tewne [
S Pt P
[Evteswme L)
L
elllata]
=l Voloe )
ok (Tlats
Ladk Worge)
Clock |IETTEs INEETER Bulk 1]
e T Ta% 153 | —
b
\><4 WCTde | Bulk 1]
WMCdc 1 Bulk 1]




1.6  Mapping Route Measurable When Installing the 2.5G/10G Units

[Setup =
Config.[ |E
Mapping route display )
Bit rate T6 SPE kbl ()
. ] o
in SONET mode pori, W )§DNEBl‘t ne, )
iz
Irserts ulk
Mapping
Mixed p
Dummy S
MUK/ DEMUX 2 Ao, )
Frame B teving P
B teving )
S EEae FJ:I
eavnc, )
|
) E]}a 2l
=3 ]
Homdk (1) ai
sedk(Volce)

Clock _EIZSJE\‘l
ET545 1

wd
x4

Combine the units in accordance with the measurement item as follow:
*1 ... Install it to receive the optical 10G signal.
*2 ... Install it to transmit the optical 10G signal.
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Section 2 Panel Description

This section describes each section name and function of the 2.5G, 10G

Optical, and 2.5G/10G units.

2.1 Description of the 2.5G Unit (MP0127A, MP0128A, MP0O129A,
MU150008A, MU150009A, and MU150010A) Panel .... 2-3
2.2 Description of the 2.5G/10G (MU150001A) Unit Panel ......... 2-8
2.3 Description of the 2.5G/10G Unit
(MU150001A/B, MU150031A/C, MU150061A/B,

MU150002A and MU150017A/B) Panel ...............ccccoeeeee 2-10
2.3.1 MUTB000TA/B ..o 2-10
2.3.2 MUTB0002A ... ..o 2-12
2.3.3 MUTB00TTA ... 2-14
2.3.4 MUTB00TTB ... 2-15
2.3.5 MUTB003TA/C ... 2-16
2.3.6 MUTB00GTA/B ... 2-18
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2.1 Description of the 2.5G Unit (MP0127A, MP0128A, MP0129A, MU150008A, MU150009A, and MU150010A) Panel

2.1

Description of the 2.5G Unit (MP0127A, MP0O128A, MP0129A,
MU150008A, MU150009A, and MU150010A) Panel

MP0127A Unit

(@) (b) ©
U ~ - — :
i R o
o, | | ° %
¢nitied from 1his aperivre Max |
O]
MPO0O128A Unit
(a\o )
Ly \yl
0 AN S H
MPO0O129A Unit (@) (b)
U v~
O AT
AYO1D EXPOSURE
Tavisidle Laver radlation I3 |
enitied from 1his aperivra
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Section 2 Panel Description

MU150008A Unit
(a) (b)
L

AVOID EXPOSURE
Invisible Laser radiation is
emitted from this aperture

1

@
. () (b)
MU150009A Unit \
7] MU150009A  Output 1.55
utput 1.
E 2.5G(1.55) Unit i O M
AVOID EXPOSURE
® Invisible Laser radiation is -
emitted from this aperture

@
MU150010A Unit (a) () (c) @ (o) ® ©
\ AN N N N
o A e

AVOID EXPOSURE

@ Invisible Laser radiation is |
emitted from this aperture

TP aE oo e it o On
ol _B° "G 0. h
A ®
Ext. Cl A\ Receivé Clock A

) 6O ® O m (b
(a) |[Lamp] Illuminated when an optical signal is output.
(b) |Optical output Optical signal output connector
When the (a) lamp is illuminated, an optical signal is being output.
Bit rate................. 2488.32Mbit/s
Code  .coovveennnee. NRZ

Wavelength band ... 1.31 xm (MP0127A, MU150008A)
1.55 © m (MP0128A, MU150009A)
1.31 x m/1.55 u m (MP0129A, MU150010A)
Side Compression ratio .....> 30dB
Optical power ..... -4dBm=3dB (PN average power)
Isolation .............. >10dB
Connector ............ FC-PC (Single mode fiber)
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2.1 Description of the 2.5G Unit (MP0127A, MP0128A, MP0129A, MU150008A, MU150009A, and MU150010A) Panel

©

Input
Max 0dBm

Optical signal input connector
Both 1.31 and 1.55 can be received.
Bit rate ................ 2488.32Mbit/s
Code e, NRZ
Receive light wavelength band ...1.31 x m/1.55 u m
Level ... Narrow: - 28 to - 9 dBm (BER1 X 10 " or less)
Wide: - 20 to - 9 dBm (BER1 X 10 '? or less)
Connector ........... FC-PC (Single mode fiber)
Absolute maximum rating ... 0 dBm (peak power)
- "/:\ Max 0 dBm" indicates the absolute maximum rating of the
input power level. If a signal exceeding the displayed power
level is input, the MP1570A may be damaged.

(d)

Output Data

2.5G signal (data) output connector
Bit rate .......... 2488.32Mbit/s

Level .............. ECL (50Q/-2V termination)
Connector ...... SMA 50Q

(e)

Output Clock

2.5G signal (clock) output connector

Frequency ........... 2488.32MHz

Level ...cccceeunneen. ECL (50Q/-2V termination)
Connector ........... SMA 50Q

®

Output 156M Sync

Output connector of 156M Sync. transmission clock
Frequency....... 155.520MHz
Level .............. ECL (AC)
Connector ...... SMA 50Q

(g)

[Laser remote

interlock]

Laser remote interlock connector
- The optical signal can be outputted only when this connector is

connected.
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Section 2 Panel Description

(h)

[Key switch]

Controls the output of optical signal.

On ... Enables the optical signal output. *

Off ... Disables the optical signal output.
*: When the (g) laser remote interlock connector is not connected to
ground, even if the key switch is turned on, no optical signal can be

output.

A
CLASS 1 LASER PRODUCT

The laser light aperture label indicates the following classification
under the corresponding standards of optical signals output from the
(b) Output connector.

- IEC 60825-1 CLASS 1

- 21CFR1040.10 CLASSIb

0

Input Data

2.5G signal (data and monitored signal) input connector
Bit rate ................ 2488.32Mbit/s
Code ....ooeeennnns NRZ
Level (data) ......... ECL (560 Q/-2Vtermination)
(monitored signal) 0.1to 1.0V, (50Q/AC)
Connector ............ SMA 50Q

(9]

Input Clock

@

Ext. Clock

Input connector used to receive an external transmission clock
This input is enabled when "External" is selected for Clock on the
‘Setup: Mapping’ screen.

Frequency ........... 2488.32MHz

Level ..o, 0.8+£0.3V,,

Connector ............ SMA 50Q

(m)

Receive Clock

Connector used to output a clock signal generated in the optical

recelving section

Frequency ........... 2488.32MHz
Level ...cooveeueenn.. ECL (AC)
Connector ............ SMA 50Q
Amplitude ........... 45% to 55%
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2.1 Description of the 2.5G Unit (MP0127A, MP0128A, MP0129A, MU150008A, MU150009A, and MU150010A) Panel

The serial number is indicated on the label at the upper panel of the
unit.

For the removing and cleaning the optical connector and attaching
protective cap at optical connector, refer to the ‘MP1570A
SONET/SDH/PDH/ATM Analyzer Operation Manual Vol. 1 Basic

Operation’.
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Section 2 Panel Description

2.2 Description of the 2.5G/10G (MU150000A) Unit Panel

() (b) © (d)
7] MU150000A  Int Clock Output Ext Clock Input Output  Data Clock 156M Sync
2.5G/10G Unit
500 A 500 A 50QA 50Q A 50QA
-
Y Receive Clock Output Thput Data Tlock
50Q A 50Q A 50QA
n n
©) ® (®

(a) |Int. Clock Output |Internal 10G signal (clock) output connector

Frequency ........... 9953.28MHz
Level ..ooovevennnnnnnn. 0.6 to 1.0V(pp)
Connector ............ SMA 50Q

(b) | Ext. Clock Input Clock input connector used when operating this equipment with
external clock. When using the internal clock, connect (a) Int. Clock
Output and this connector with the attached semi-rigid cable.

Frequency ........... 2488.32, 9953.28MHz
Level oo, 0.6 to 1.0V (pp)
Connector ............ SMA 50Q
(¢) |Output Data Data output connector
Bit rate ........... 2488.32, 9953.28Mbit/s
Code ............... NRZ
Level ............... 0.65 to 1.4V(pp), H: 0 to —0.2V, L: 0.85 to —1.4V

(50Q, GND termination)
Connector ....... SMA 50Q

(d) |Output Clock Clock output connector
Bit rate ........... 2488.32, 9953.28Mbit/s
Level ............... 0.65 to 1.3V(pp), H: 0 to 0.2V, L: 0.85 to —1.3V
(50Q, GND termination)
Connector ............ SMA 50Q
(e) |Receive Clock Connector used to output a clock signal received by (g) Input Clock
Output connector.
Frequency ........... depends on (g) Input Clock connector.
Level .cccoovvvennnn. >0.6V(pp) (50Q, GND termination)
Connector ............ SMA 50Q
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2.2 Description of the 2.5G/10G (MU150000A) Unit Panel

(® |Input Data Data input connector
Bit rate ................ 2488.32, 9953.28Mbit/s
Level .....vvennne. 0.65 to 1.4Vpp (50Q, GND termination)
Connector ........... SMA 50Q

(g) |Input Clock Clock input connector
Frequency ........... 2488.32, 9953MHz
Level ................... 0.65 to 1.3Vpp (560Q, GND termination)
Connector ........... SMA 50Q
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Section 2 Panel Description

2.3 Description of the 2.5G/10G Unit (MU150001A/B, MU150031A/C,
MU150061A/B, MU150002A, and MU150017A/B) Panel
2.3.1 MU150001A/B

() (a) © @ @@ O @
7‘ '\Oﬂgilasloﬁ)[g'lA'x(w.ss)Uml %pl:t:ilt \r[\]zl:; 155) Data(1.31) Clock(1.55) Clock(1.31) X
® s o i apore A . ‘ ‘ ‘A o ®
@) (h)
(a) |[Lamp] Illuminated when an optical signal is output.
(b) |Optical output Optical signal output connector
Lamp (a) lights during optical signal output.
Bit rate................. 9953.28Mbit/s, 2488.32Mbit/s (when option01,
02, or 03 is installed.)
Code  .cooeveennnen. NRZ
Optical power ..... —4dBm*=3dB (PN average power)

Peak wavelength ...1545=20nm,
1315nm=*=50nm (when option01 or 03 is installed.)
Spectrum width ..< Inm
Side mode suppression ratio .....> 30dB
Extinction ratio ..> 8.2dB

(¢) |Input Data (1.55) 10G and 2.5G (1550nm band) data signal input connector
Input the signal to this connector when a signal (optical : 1550nm
band, bit rate : 10G or 2.5G (only when option 02 or 03 is installed)) is

outputted.

Bit rate ................ 9953.28Mbit/s, 2488.32Mbit/s (when option 02 or 03
is installed.)

Code .ccovevveeeens NRZ

Level ..cooeeeeeennnn. H:0to-0.2,L:0.85to—-1.4V

Connector ............ SMA 50Q

(d) |Input Data (1.31) 2.5G (1310nm band) data signal input connector
Input the signal to this connector when a signal (optical : 1550nm
band, bit rate : 10G or 2.5G (only when option 01 or 03, is installed)) is

outputted.

Bit rate ................ 2488.32Mbit/s (when option 01 or 03 is installed.)
Code ...cooeeennns NRZ

Level ..oovvvvnennnnn. H:0to-0.2,L:0.85t0-1.4V

Connector ............ SMA 50Q

- This connector is installed only when option 01 or 03 is installed.




2.3 Description of the 2.5G/10G Unit (MU150001A/B, MU150031A/C, MU150061A/B, MU150002A, and
MU150017A/B) Panel

(e)

Input Clock (1.55)

10G and 2.5G (1550nm band) clock signal input connector

Input the signal to this connector when a signal (optical : 1550nm
band, bit rate : 10G or 2.5G (only when option 02 or 03 is installed)) is
outputted.

Bit rate ................ 9953.28Mbit/s, 2488.32Mbit/s (when option 02 or 03

is installed.)

Level .....coovvvnnne. H:0to-0.2,L:0.85t0-1.3V
Connector ........... SMA 50Q

®

Input Clock (1.31)

2.5G (1310nm band) clock signal input connector

Input the signal to this connector when a signal (optical : 1310nm
band, bit rate : 2.5G (only when option 01 or 03 is installed)) is
outputted.

Bit rate ................ 2488.32Mbit/s (when option 01 or 03 is installed.)
Code ..ooeeveennns NRZ

Level ....cooovvenne. H:0to—-0.2,L:0.85t0—-1.3V

Connector ........... SMA 50Q

- This connector is installed only when option 01 or 03 is installed.

(g)

[Laser remote
interlock]

Laser remote interlock connector
- The optical signal can be outputted only when this connector is
connected.

(h)

[Key switch]

Controls the output of optical signal.

On ... Enables the optical signal output. *

Off ... Disables the optical signal output.
*: When the (g) laser remote interlock connector is not connected to
ground, even if the key switch is turned on, no optical signal can be
output.

A
CLASS 1 LASER PRODUCT

The laser light aperture label indicates the following classification
under the corresponding standards of optical signals output from the
(b) Output connector.

- IEC 60825-1 CLASS 1

- 21CFR1040.10 CLASSIIIb

The serial number is indicated on the label at the upper panel of the
unit.

For the removing and cleaning the optical connector and attaching
protective cap at optical connector, refer to the ‘MP1570A
SONET/SDH/PDH/ATM Analyzer Operation Manual Vol. 1 Basic

Operation’.
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Panel Description

232 M

U150002A

(a)

(b) © @ @@ ®

u

/N MU150002A
Optical 10G
Rx( Narrow ) Unit

=)
Output
2 | optical o | Optical Data(10G) ~ Data(25G)  Clock(106) Clock(2.56)
A | nput A | nput = = = =
Max -8cBm = _| Max0dBm ° ° ° °
50Q A 0QA
"

S50QA  S0QA

(a)

Optical Input 2.5G
Max -8dBm

Optical signal (2.5G) input connector

Bit rate................. 2488.32Mbit/s

Code  .coveeeeennnee NRZ

Receive light wavelength band ...1310nm and 1550nm bands

Input Level ...- 29 to -10 dBm (BER1 X 10 ')

Connector ............ FC-PC (Single mode fiber)

Absolute maximum rating ...-8dBm (average power)

- "A Max -8 dBm" indicates the absolute maximum rating of the
input power level. If a signal exceeding the displayed power
level is input, the MP1570A may be damaged.

- This connector is installed only when option 01 is installed.

(b)

Optical Input 10G
Max 0dBm

Optical signal (10G) input connector
Bit rate................. 9953.28Mbit/s
Code  .coveveennnen. NRZ
Receive light wavelength band ...1550nm bands,1310nm band (option.04)
Input Level ...- 13 to -3 dBm (BER1 X 10 12y
Connector ............ FC-PC (Single mode fiber)
Absolute maximum rating ...0dBm (average power)
n/I\ Max -0 dBm" indicates the absolute maximum rating of the
input power level. If a signal exceeding the displayed power
level is input, the MP1570A may be damaged.




2.3 Description of the 2.5G/10G Unit (MU150001A/B, MU150031A/C, MU150061A/B, MU150002A, and

MU150017A/B) Panel
(¢) |Output Data (10G) |10G signal (data) output connector
Bit rate .......... 9953.28Mbit/s
Code ......c...... NRZ
Level .............. 0.65 to 1.4V(pp)
Connector ...... SMA 50Q
(d) |Output Data (2.5G) |2.5G signal (data) output connector
Bit rate .......... 2488.32Mbit/s
Code ....coe.... NRZ
Level ............. 0.65 to 1.4V(pp)
Connector ...... SMA 50Q
- This connector is installed only when option 01 is installed.
(e) |Output Clock (10G) |10G signal (clock) output connector
Frequency ........... 9953.28MHz
Level ................... 0.65 to 1.3V(pp)
Connector ........... SMA 50Q
(® |Output Clock (2.5G) | 2.5G signal (clock) output connector
Frequency ........... 2488.32MHz
Level ................... 0.65 to 1.3V(pp)
Connector ...... SMA 50Q

- This connector is installed only when option 01 is installed.
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2.3.3 MU150017A

(a) (b) (©

Optical

Input

Maz +3dBm ® ®
Peak) A

[
{a ]/I MU150017A
Optical 106
Rr(Wide } Unit

1

1o

Output X
Data {106 Clock (106)

int

(a) |Optical Optical signal output connector
Input When the (a) lamp is illuminated, an optical signal is being output.
Bit rate................. 9953.28Mbit/s

Receiving optical wavelength ...... 1.55 pm band

Optical input level —11 to -3 dBm=3dB (BER1x10'?)

Connector............. FC-SPC

Absolute maximum rating ........... +3 dBm (peak power)

- "\ Max +3dBm" indicates the absolute maximum rating for
input level. This unit may be damaged if the input signal level

exceeds the indicated value.

(b) |Output 10G signal (data) output connector
Data(10G) Bit rate............ 9953.28Mbit/s

Level............... 1.0+0.3V(pp)
Connector........ SMA 50Q

(¢) |Output 10G signal (clock) output connector.
Clock(10G) Frequency ....... 9953.28Mbit/s
Level................ 0.65 to 1.3V(pp)
Connector........ SMA 50Q




2.3 Description of the 2.5G/10G Unit (MU150001A/B, MU150031A/C, MU150061A/B, MU150002A, and

MU150017A/B) Panel
2.3.4 MU150017B
(@) ®» © @ ©
]%ggff_?g_’g’w [\ Optical ot Dita (06 Datal2 56 Clock (106 Clock .50 ‘-’[ il
o] | [QlE: ] 86 EY | e
(a) |Optical Optical signal input connector
Input Bit rate ........... 9953.28Mbit/s, 2488.32Mbit/s
Code........u....... NRZ
Receiving optical wavelength ...1.31 pm band (2.5G)/1.55 pm band
(2.5G/10G)
Optical input level ...—11 to —3 dBm (BER1x107'?): 10G
—15 to —=3 dBm (BER1x107'%): 2.5G
Connector ....... FC-SPC
Absolute maximum rating ....... +3 dBm (peak power)
~/\ Max +3dBm" indicates the absolute maximum rating for
input level. This unit may be damaged if the input signal level
exceeds the indicated value.
(b) |Output 10G signal (data) output connector
Data(10G) Bit rate ........... 9953.28Mbit/s
Code................ NRZ
Level ............... 1.0+0.3V(pp)
Connector....... SMA 50Q
(¢) [Output 2.5G signal (data) output connector
Data(2.5G) Bit rate ........... 2488.32Mbit/s
Code................ NRZ
Level .............. 1.0+0.3V(pp)
Connector ....... SMA 50Q
(d) |Output 10G signal (clock) output connector
Clock(10G) Frequency....... 9953.28Mbit/s
Level ............. 0.65 to 1.3V(pp)
Connector ....... SMA 50Q
(e) |Output 2.5G signal (clock) output connector
Clock(2.5G) Frequency....... 2488.32Mbit/s
Level ............... 0.65 to 1.3V(pp)
Connector ....... SMA 50Q




Section 2 Panel Description

2.3.5 MU150031A/C

() © (d) ©) ®

L t j [ o ' <N b
T A9 9 )
(®
(a) |[Lamp] Illuminated when an optical signal is output.
(b) |Optical output Optical signal output connector
Lamp (a) lights during optical signal output.
Bit rate................. 9953.28Mbit/s, 2488.32Mbit/s (for type C only)
Code  .vveeeennn. NRZ
Optical power ..... —2dBm=*=2dB (PN average power)
Peak wavelength ...1545+=20nm,
Spectrum width ..< Inm
Side mode suppression ratio .....> 30dB
Extinction ratio ..> 8.2dB
(¢) |Input Data 10/2.5G data signal input connector
Input the data signal to this connector when 1.55 um —band optical
signal is outputted with a bit rate of 10 G or 2.5 (for type C only.)
Bit rate ................ 9953.28Mbit/s, 2488.32Mbit/s (for type C only)
Code .coovevveeeenns NRZ
Level ..cooeeeeeennnn. H:0to-0.2,L:0.85to—-1.4V
Connector ............ SMA 50Q
(d) |Input Clock 10G/2.5G clock signal input connector
Input clock signal to this connector when 1.55 um —band optical signal
1s outputted with abit rate of 10G or 2.5G (for type C only.)
Bit rate ................ 9953.28Mbit/s, 2488.32Mbit/s (for type C only.)
Code ...cooeennnnns NRZ
Level .ccoooeniiniens H:0t0-0.2,L:0.85to-1.3V
Connector ............ SMA 50Q
(e) |[Laser remote Laser remote interlock connector

interlock]

- The optical signal can be outputted only when this connector is

connected.




2.3 Description of the 2.5G/10G Unit (MU150001A/B, MU150031A/C, MU150061A/B, MU150002A, and

MU150017A/B) Panel

® |[Key switch]

Controls the output of optical signal.

On ... Enables the optical signal output. *

Off ... Disables the optical signal output.
*: When the (g) laser remote interlock connector is not connected to
ground, even if the key switch is turned on, no optical signal can be
output.

(g)

A
CLASS 1 LASER PRODUCT

The laser light aperture label indicates the following classification
under the corresponding standards of optical signals output from the
(b) Output connector.

- IEC 60825-1 CLASS 1

- 21CFR1040.10 CLASSIIIb

The serial number is indicated on the label at the upper panel of the
unit.

For the removing and cleaning the optical connector and attaching
protective cap at optical connector, refer to the ‘MP1570A
SONET/SDH/PDH/ATM Analyzer Operation Manual Vol. 1 Basic

Operation’.
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2.3.6 MU150061A/B

(b) (@) © (d) (e) ®

i A i s Qg Mo Clact o >
® snle b e t ) V- NEAA &, "l;";‘ ® = 'D®|
(€]
(a) |[Lamp] Illuminated when an optical signal is output.
(b) |Optical output Optical signal output connector
Lamp (g) lights during optical signal output.
Bit rate................. 9953.28Mbit/s, 2488.32Mbit/s (for type B only)
Code  .vveeeennn. NRZ
Optical power ..... +3dBm=*=2dB (PN average power)
Peak wavelength ...1310%=20nm,
Spectrum width ..< Inm
Side mode suppression ratio .....> 30dB
Extinction ratio ..> 6dB
(¢) |Input Data 10G/2.5G data signal input connector
Input data signal to this connector when 1.31 pm-band optical signal
is outputted with a bit rate of 10G or 2.5G (for type B only.)
Bit rate ................ 9953.28Mbit/s, 2488.32Mbit/s (for type B only)
Code .coovevveeeenns NRZ
Level ..cooeeeeeennnn. H:0to-0.2,L:0.85to—-1.4V
Connector ............ SMA 50Q
(d) |Input Clock 10G/2.5G clock signal input connector
Input clock signal to this connector when 1.31 um-band optical signal
is outputted with a bit rate of 10G or 2.5G (for type B only.)
Bit rate ................ 9953.28Mbit/s, 2488.32Mbit/s (for type C only.)
Code ...cooeennnnns NRZ
Level .ccoooeniiniens H:0t0-0.2,L:0.85to-1.3V
Connector ............ SMA 50Q
(e) |[Laser remote Laser remote interlock connector

interlock]

- The optical signal can be outputted only when this connector is

connected.




2.3 Description of the 2.5G/10G Unit (MU150001A/B, MU150031A/C, MU150061A/B, MU150002A, and

MU150017A/B) Panel

® |[Key switch]

Controls the output of optical signal.

On ... Enables the optical signal output. *

Off ... Disables the optical signal output.
*: When the (g) laser remote interlock connector is not connected to
ground, even if the key switch is turned on, no optical signal can be
output.

(g)

A
CLASS 1 LASER PRODUCT

The laser light aperture label indicates the following classification
under the corresponding standards of optical signals output from the
(b) Output connector.

- IEC 60825-1 CLASS 1

- 21CFR1040.10 CLASSIIIb

The serial number is indicated on the label at the upper panel of the
unit.

For the removing and cleaning the optical connector and attaching
protective cap at optical connector, refer to the ‘MP1570A
SONET/SDH/PDH/ATM Analyzer Operation Manual Vol. 1 Basic

Operation’.
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Section 3 Screen Description

This section describes screens displayed when the 2.5G, 2.5G/10G, or
10G unit is installed to MP1570A.

3.1 Screen Configuration .........cccocuueiiiiiiii i 3-3
3.1.1  Subscreens of ‘Setup’ Main Screen .............cccccce..... 3-3
3.1.2 Subscreens of ‘Test menu’ Main Screen .................. 3-4
3.1.3 Subscreens of ‘Result’ Main Screen ..........ccccee 3-4
3.1.4 Subscreens of ‘Analyze’ Main Screen ....................... 3-5

3.2 Description of ‘Setup : Mapping’ subscreen ......................... 3-6
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3.1 Screen Configurations

3.1 Screen Configurations
Composition of main screens and subscreens when the 2.5G, 2.5G/10G,

or 10G unit is installed to MP1570A are as listed in the following table.

3.1.1 Subscreens of ‘Setup’ Main Screen

Display Description

Mapping Selects the type of signal, the interface, and measurement
conditions, according to the measured item,.

Memory Saves and retrieves the measurement condition data and graphic
data on the Analyze screen.

Print Sets the printing conditions.

OH preset data

Presets the overhead conditions of send signal.

Tandem

Sets the tandem connection measurement.

Dummy preset

Sets the dummy channel.

APS program data

Sets the APS (Automatic Protection Switch) measurement of

transmission line.

System

Sets the buzzer, clock, screen color, GPIB and RS-232C.

Floppy disk

Saves the measurement conditions data and graphic data of
Analyze main screen in the floppy disk, retrieves them from the

disk.

Custom function

Sets specific functions that cannot be set on other screens.

Measurement

condition

Sets the error and alarm detection release conditions, tandem

connection conditions and performance measurement conditions.

PTR64 frame

Sets the pointer value to generate 64 frames of SDH pointer.

OH change data

Presets the OH change data pattern of the SDH OH test function.

Frame memory

Sets the frame memory to be sent.

Signaling preset

Sets the signaling data.

Selftest

Performs the self test.

Auto setup

Automatically sets the bit rate according to the input signal.
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3.1.2 Subscreens of ‘Test menu’ Main Screen

Display Description

Trouble search Sets the measurement conditions of trouble search.

Manual Sets the conditions of manual measurement.

Pointer sequence Sets the type and time interval of pointer sequence
measurement.

Delay Sets the conditions of delay measurement.

OH test Sets the conditions of overhead test.

APS test Sets the APS test conditions.

Performance check Sets the performance check conditions.

Frame memory Sets the frame transmission conditions.

3.1.3 Subscreens of ‘Result’ Main Screen

Display Description

Trouble search Displays the trouble search measurement results.

Error / Alarm Displays the error and alarm measurement results.

Justification Displays the justification measurement results.

Zoom Zooms up the error and alarm measurement results.

Performance Displays the performance measurement results.

B2 error Displays the B2 measurement results.

Simultaneous Displays the simultaneous errors and alarms measurement
results of VC2(7ch), VC12(21ch) and VC11(28ch) of TUG3 or
VC-3.

Delay Displays the delay measurement results.

APS test Displays the APS test measurement results.

Recall Displays the automatic measurement results.
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3.1 Screen Configurations

3.1.4 Subscreens of ‘Analyze’ Main Screen

Display Description

Trouble search Analyzes the trouble search measurement result.

Error / Alarm Displays the error and alarm measurement result on graphs.
OH monitor Displays the overhead monitor result together with the path

trace, payload, pointer value, and K1/K2 byte monitor result.

Opt. power meter Displays the power monitor, wavelength setting and optical

power of the optical signal.

Pointer monitor Monitors the SDH pointer value.
Sequence test Analyzes the automatic measurement result.
APS capture Set the capturing of K1/K2 byte used in the APS test, and

analyzes it.

OH capture Set the capturing of 1,023 bytes of SDH overhead, and
analyzes it.

Frame capture Set the capturing of SDH framed, and displays the result.

Recall Displays the graph data stored in the memory or floppy disk.
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Section 3 Screen Description

3.2 ‘Setup : Mapping’ subscreen

The basic setting of measurement condition is performed on this screen.

If settings on this screen are changed during measurement, the
measurement restarts.

If the Tx&Rx operation mode is specified, items related to both TX
and RX can be set together. If Tx/Rx is specified, items related to

Tx and Rx can be set individually.

b)) (@) ©

Tx&Rx mode

=tup [ MapF ing [TxREx T Time 28:41:29 657 Jan/Z000

(d)
Display in SDH mode ()

®
(® “h)

O

| Confia. L SOHAFOH 1 TMeas. model In—service ]

Bit rate L 242301 1 [ Electrical 1
Moni tor irpPut [ M ]
Banduwidth L Narrow ]
Thit g L 8l TMode [ OH owerwrite 10 POH 1

Mapping  [STMIE-AUG-AU4-VCA-TUGS-TUGZ-TUI2-VC12-2MAsyne . )
Mixed pawload [ON 1 Pavload 1 [TUG3-TUG2-TUZ-VC2-Bulk
Pavlead 2 _[TUGZ-TUGZ-TUI2-VC]12-Bulk

TR

Dury STM L Charnrrre 1 TUGE3-TUGZ-TUI2-YC12-Bulk
Frame L oM ]
21 Charnel L 3Bk ]
CRC-4 L OFF ]
Sigralling [ OFF ]

Clock

(b)) () ©

=tup [ MarF 142 AR Time 22:42:12 737 Jan/Z000

Display in SONET mode  (q)

®

(g 6

| Config.L  SONET/DSn 1 rMeas. mddelOut-of-service]

Bit rate L 2488M ] [ 1.321pm OPtical 1
Banduwidth L Narrow ]
Irser t/Extractl OFF ]

Mapring [5T548-5T53-5T5305PE-1239MAsyne . ) ]
Durny STS L Copy ]

[ TEML L CFF ]

Frame L OFF ]

Clock
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3.2 Setup : Mapping subscreen

Display Description

(a) [[Subscreen selection] Select a subscreen of the Setup main screen. Also select

subscreens of other main screens at this position.

(b) |Config. Set the configuration to "SDH/PDH"

(¢) |Meas. mode Select the measurement mode from "In-service" and "Out-of-
service".

(d) |Bit rate Select the bit rate for TX and RX. For 2488 M bit rate, set the

2.5G signal input/output type as below:
1.31 um Optical ... 1.31 x m band light-source input/output
1.55 pm Optical ... 1.55 p m band light-source input/output

Electrical ... Electrical input/output

(e) |Monitor input Set the Monitor input to On/Off of the 2.5G unit.
When On, the measurement is enabled if the electrical input is

data only.

(H |Bandwidth Set the bandwidth of 2.5G unit, as below:

Narrow ... - 29 to - 9 dBm

Wide ... - 20 to - 9 dBm

- Used when the receive 2.5G interface is "Optical" or the
Monitor input is On.

(g) |Through Set the Through mode. Select the mode from "Transparent
through", "OH overhead", and "Payload overhead" to turn On the
through mode.

(h) [Mapping Select a mapping.

- Selectable mappings depend on the installed unit. For the
details, see "1.5 Mapping Route Measurable When
Installing the 2.5G Unit" and "1.6 Mapping Route
Measurable When Installing the 2.5G/10G and 10G Units".

(1) |Mixed payload Select "ON" and press the Set key to specify a different mapping
(PDH signal) from the main channel mapping to be measured
when their channels are the same and the mapping route set by
(1) passes through TUG3 or TUG2. Then set Payloadl and
Payload2 when the mixed payload edit screen 1s displayed.

() [Dummy STM Set "Dummy" to send the dummy channel signal with the
content set on the Setup: Dummy preset screen. (Set "Copy" to
copy the measurement channel payload to the dummy channel so
that the signal is sent. For the details, see "6.6 Editing
Dummy Channel" in Vol. 1 or Vol. 2 of the Operation Manual.)
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= tup [ MapFing [TxfEx] Time 28: 1731 85/ Jan/ 2060
&) | Config. [ SDH/POH 1 Meas. modelOut-of-service]
Bit rate [ 9953M 1 [ 1.55pm Optical 1
Ihser t/Extractl ON ] Ratel156M CMIJ#L 11
Display Description
(k) |Insert/Extract Set On/Off of Insert/Extract.

- This item can be set when MU150008A, MU150009A, or
MU150010A is installed.
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3.2 Setup : Mapping subscreen

Display in SDH mode

Display in SONET mode

Tx/Rx mode
etup [ MaPPirg [T/ T ] Time Z0:78:43 05/ Jan/Z060
| Config.l SDH/FDOH 1 Meas. modelOut-of-service]
Tx Bit rate L 99531 ] [ 1.55pmm Optical 1
nser ] Ratel[156M CMIJ#L 11
Mappirg  [STME4-ALUG-AU4-YCA—139M(Async. ) 1
Duramy STH [ Copy ]
Frrame [ OM ]
Clock [ Internal 1
Rx Bit rate [ 24881 ] [ Electrical ]
Extract [ 1 Ratel 15611 CIMII4L 17
MarFing STM16—ALC E=3-TUE2-T1
Frams L N ]
M Charnel L 38ch ]
CRC— [ QOFF 1
Sigralling [ OFF 1
etup [ MaFpind [Toe/Eoe 1 Time Z2:57.49 23/ Jan/ 2000
Config.l SOMNET /DS 1 Meas. modelOut-of-servicel
Tx Bit rate L 2438M ] [ 1.31pm Optical ]
Ihsert L oM 1 Ratel 156M J#0 110 1.3lpm Optical ]
Mapping [STS48-5T53-5TS3cSPE-TUGZ-TUZ-VC3-24M(Svhe . ) 1
Mixed payload [OFF]
Duramy 5TS [ Copy 1
P [ B4k 1
2N Charnel L 3dch ]
CRC— [ OFF 1
Clock [ Internal ]
Rx Bit rate [ £2211 ]
Mapping [STS12-5TS3-5TS3cSPE-TUGS-TUZ-VC3-34M(Asyhc . ) 1
DEMUR [ B4k 1
2N Charnel L 38ch ]
CRC—4 [ CFF 1
Sigralling [ NS 1

- Set items related to TX at the top of the screen.
RX at the bottom of the screen.

same as those displayed when Tx&Rx is specified.

Set items related to

The displayed contents are the
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Section 4 Application Examples

This section provides the basic parameters set in the “Setup : Mapping”
screen and sample measurement connections to explain the procedures

to connect this unit and LTE.

4.1 Setting Basic Parameters in "Setup : Mapping" Screen ........ 4-3
4.2 SDH/SONET Monitoring
(Measuring the output signal split by coupler).............. 4-6
4.2.1 Measurement system connection ..............ccccceeeeeeiinnne 4-6
4.2.2 Basic Setting “Setup : Mapping” SCreen ...........cccvvuueeeeeeeeennns 4-7
4.3 Signal Monitoring using the Through Mode .............ccccc..... 4-8
4.3.1 Measurement system connection ..............cocceeiviiienenns 4-8
4.3.2 Basic Setting “Setup : Mapping” SCreen ...........cccveeereuueeeenne. 4-9
4.4 Loop-Back TeSt......eeeiiiiiiiiiiiieiiee e 4-11
441 Measurement system connection ............coccceeiiiinenns 4-11
4.4.2 Basic Setting “Setup : Mapping” Screen .........ccccoceeeeeeeeeaaunne 4-13
4.5 Evaluation Test for MultipleXer..........ccccovvvieiiiiiiiiciiiieeeeeeee, 4-14
4.5.1 Measurement system connection .............cccceeeeeeeiiennns 4-14
4.5.2 Basic Setting “Setup : Mapping” SCreen ...........ccoveeeercueeeennus 4-15
4.6 InSert/EXIract ... 4-16
4.6.1 Measurement system connection ..............cccccceeeeininnnns 4-16
4.6.2 Basic Setting “Setup : Mapping” SCreen .........cccouueeeeeeeeieecunns 4-18
4.7 Frame Memory and Frame Capture ........c.ccccoeevvviieeeeeeeennnns 4-21
471 Frame MemOIY .....coooiiiiiiiiiiiee e 4-21
4.7.2 Frame Capture .......ccccoeeeieeiieiciiieeeee e 4-24
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4.1

Setting Basic Parameters in "Setup : Mapping" Screen

4.1

Setting Basic Parameters in "Setup : Mapping" Screen

Set the signal type, interface and frame configuration for the test

connection between this unit and LTE in the Setup : Mapping screen.

Each parameter is described below. (a)
Seflp I [aFEing [Tefbn T Time (599297 FF e x|
| Gerfia.l SMHFH 1 TIeas. medaldut-of-sarvizal
Bit rate [ M ] [ 1.550m Optical 1
Clem bATata Phasel +2 s
Ezrdui [ ide ]
Irsar trExtractl W] {] 1 Rate[SE1 B32=160 1]
MapFing ESH‘Eq—FMi-H'H-W 4—TL-'33-TI.E-NE3-45|“I il 1
Mixad payload [TH 1 Payload 1 UGI-TUZ-YG3—Bulk 1

(a) [Operation Mode]

Sample display for the Tx&Rx mode

Sample display for the Tx/Rx mode
Tx and Rx parameters are
displayed separately.

Sets the operation mode for Tx/Rx for this
unit.

Tx&Rx........ Sets simultaneous Tx/Rx.
Sehr I Harcire [T=BFn] Tine (983 oo, rene]
| Config. [ SCHAOH 1 Mea=. nedallut—rfsarwizal
Bit rats L FaEn ] [ 1.55m Optical 1
ClockMata prasel +HIPs
Bandaidi L Ll da 1
Insar t/Ex ractD aH 1 Ratal[5aM F22S340 13
ﬁaﬁp:rﬂd [S}T"Eg—%-ﬂm—m—TLﬁl‘—TLﬁ-‘«":}ﬂm 1
e Pavloa il e
[t ST
HUADEH B PFJ
Frame 1
45 d =hit
e S L
G leak L Irtermal 1
Tx/Rx........... Sets Tx and Rx independently.
Sehr I Harcire [TarFend Tine [iacia] oo, rene]
| Config. [ SCHAOH 1 Mea=. nedallut—rfsarwizal
T Bit rata [ 24zt ] [ 1.31pm Optical ]
i L OFF |
Happd [5TAL B AL AL ECA-TUGE 3-TLE -0 3450 Fest . 1 1
1ved payload [OFF]
Coawrtr ST L Coannte 1 TUS-TUGE-WE3Bull
., F &
r ame:
457 d j
fLie e
Clock L Imternal ]
Ru Bit vala L 15 1
Happirg  [STHL-AUT-AM-AEE-TURI-TUSE- WS R ) 1
DELE L QFF ]
Frame L aH ]
431 Framed L Cit 1

When switching from the Tx/Rx mode to the Tx&Rx mode,
Tx is set to same as Rx.
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() (c)
(d)
JRiLP [ e [ 9 T A
© | Ganfia.l SOHFOH 1 las. medal In—servics 1
\Bi\%rate [ ey 1 [ 1.55um Optical ]
CTexckfMata Phasel . +Mrg
|_t— Bandui dthn L LIi da ] i
/ Thra (il g IMede [ 0OHouomwrite 10 &H ]
® Marring  [ATME4- VA4 By Lk ]
(h)
SRLE | [aPFing (TR ] Tine (8163 2 Dec 2000
© | Gorfis [  SOHAFOH 1  eas. modalOut-of-sarvicsl |
@ Bit rate [ odpaM 1 [ Elactrical 1
Flakl te irput [ 1H ]
Eardui dtin [ lide ]
Insar t/Extractl M JFRatel 136N J#C 130 1310w OPLical 1
Marring  CITMEAMGAE-YR4—1 29N Asrrez, | |
(b) Config. ....ccceeeuuneeen. Sets the measurement signal type, frame type
or payload type (switching among

- When the configuration

SDH/SONET, CID and Nonframe pattern).

is changed, the display

parameters return to the initial setting.

(¢) Meas. Mode............ Sets the measurement mode
In-service.............. Measures the LTE in service status.
Payload measurement is masked.
Out-of-service....... Mode for measuring an LTE that is not
in-service.
(d) Bitrate ................... Sets the bit rate and interface for connection to
the LTE.
(e) Monitor input ........ Set to ON when the reception interface is

®

4-4

Bandwidth

electric NRZ data only. MP1570A internally
regenerates the clock using the received data
and performs measurement. (Valid for
MP127A, MP0128A, MP0129A, MU150008A,
MU150009A and MU150010A)

Selects the clock regeneration bandwidth for
the received data when the optical interface or
Monitor input is set to ON.



4.1

Setting Basic Parameters in "Setup : Mapping" Screen

(g) Clock/Data Phase...Moves the phase for the 10G clock to be output.

(h) Through.........

(Valid only for "Bit rate 10G" for
MU150017A/B.)

Set to ON when throughing the SDH/SONET
received data during In-service measurement.

The following three types are available.

Transparent......... Outputs the received data as it is.

OH overwrite....... Throughs the received data by replacing

the selected OH with a preset one.

Payload overwrite .... Throughs the received data by

replacing the payload part.

- When "Through mode" is set to ON, the transmission

clock is set automatically to the clock (Receive)

regenerated from the received data.

(1) Insert/Extract

Outputs 2.5G/10G payload by inserting the
external 52M/156M/622M  data. (Insert
function)

Extracts 52M/156M/622M data from the
received 2.5G/10G signal and outputs it.
(Extract function)

For both of these functions, a plug-in unit for
52M/156M/622M data input/output or an

interface unit should be mounted.

Refer to Section 5 in Vol. 1 for details on SDH/SONET, PDH/DSn

settings.
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4.2 SDH/SONET Monitoring (Measuring the output signal split by coupler)
Monitoring procedure for the 9953M signal, a multiplexed 622M signal,

that is output from LTE using a coupler is shown below.

4.2.1 Measurement system connection

Refer to the diagram below to connect the coupler-split LTE output to

this unit. Bitrate ...... 9953M

Interface....Optical
Mapping.....VC4*4c-Bulk

MUX

LTE — LTE

— N

p
ANMALSUMMP 1570 corscmronensanc

®

(iii)

@

(1)

(iii)

(iv)

)

(vi)

[;ﬁ ===t % U

Turn the power switch for this unit Off and then mount
MU150000A or MU150002A. (The unit mounted varies depending
on the LTE.)

Insert an optical fiber coupler into the LTE output to split the
output signal.

Check that the signal split using the coupler does not exceed the
absolute maximum rating for MU150002A.

Connect the split signal to Optical input 10G on MU150002A using
a single mode (SM) optical fiber cable.

Connect the 10G Clock output on MU150002A to the Clock input
on MU150000A using the U-link attached to MU150002A.

Connect the 10G Data output on MU150002A and Data input on
MU150000A using the U-link attached to MU150002A.

(vii) When the above connections are completed, turn the power switch

4-6

for this unit On.



4.2 SDH/SONET Monitoring (Measuring the output signal split by coupler)

4.2.2 Basic Setting “Setup : Mapping” screen

®

(b)

(d)

©)

(®

(b

The basic settings for measurement described in the preceding page are

shown below.
(1) Display the Setup : Mapping screen.

(2) Set the displayed parameters as shown below. ©
(a)
TS AN [ [{aPEing [ ToER ] =0 el IR el T i ]

Canfig.l SHFOH 1 TMaas. medal ln—service ] |

Bit rats [ oA53H | [ 1.55m Optical 1
Bardwi dth [ Marrow |
Thraugh [ aFF 1

Marrina [STMad-WCdede—Bulk ]
Chammye ST [ Chuniny 1 WCphdea—Ea 1k

Clech [ [ R ]

(a) [Operation mode]..... Set to "Tx&Rx"

(b) Config............ Set to "SDH/PDH" "SONET/DSn"
(¢) Meas. mode........ Set to "In-service"

(d) Bitrate .............. Set to "9953M" "Optical”

(e) Through............. Set to "OFF"

() Mapping............. Set to "AUG-VC4*4c-Bulk"

(g0 Dummy STM.....Setting is not required because this is a
transmission item.
(h) Clock......cc..u...... Setting is not required because this is a
transmission item.
This completes the connection and basic settings for SDH/SONET
signal monitoring.
Refer to Sections 6 and 7 in Vol. 1 for details on error/alarm

measurement for the received signal and signal monitoring procedures.
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4.3 Signal Monitoring using the Through Mode
Monitoring procedure for 2488M signal shown below using the through

mode 1is as follows.

4.3.1 Measurement system connection

Refer to the following diagram to connect the LTE input/output to this

unit.

Bit rate ....... 2488M
Interface ..... Optical 1.31um
Mapping ..... VC4*16¢c-Bulk

\ LTE LTE
+—

@iv)
i)
Tx
Outputs the input signal by
through.
Clock ...... Receive

(Clock  becomes the clock
recovered from the received data,
automatically.)

(i) Turn the power switch of this unit Off and then mount
MU150008A. (The unit mounted varies depending on the LTE.)

(i1) Check that the LTE signal level does not exceed the absolute
maximum rating (0 dBm at peak power).

(i11)) Connect a signal with a verified level to Optical Input on
MU150008A using a single mode (SM) optical fiber cable.

(iv) Connect Optical Output on MU150008A and LTE input using the
SM optical fiber cable. (Check that output signal level for this unit
does not exceed the absolute maximum rating of the LTE.)

(v) When the connections described in (ii1) and (iv) are complete, turn

the power switch for this unit On.
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4.3 Signal Monitoring using the Through Mode

4.3.2 Basic Setting “Setup : Mapping” screen
The basic settings for measurement described in the preceding page are
shown below.
(1) Display the Setup : Mapping screen.
(2) Set the displayed parameters as shown below.

(a) (c)
(b) \ Sefe I [laFPins [T=ERw ] TIW

~f Confia.l  SHFOH 1 Hess. modal In—service ] |

\\‘ Bit rats L 2EaH 1 [ 1.31pm Optical 1]

T Barduwidth L Marrow 1
| — Thraush [ [uy] 1 Made [Trarsparant th-aughl

|

() / Marring (NS o |

|1 Clock [ Reaceiwe ]

(a) [Operation mode]........ Set to "Tx&Rx"
(b) Config............ Set to "SDH/PDH" "SONET/DSn"
(¢) Meas. mode........ Set to "In-service"
(d) Bitrate .............. Set to "2488M" "1.31um Optical”
(e) Bandwidth......... Set to "Narrow" when not performing Jitter
measurement
® Through .......... Set to "On" and select one of the following
modes
Transparent.............. Transmits the received signal as it is.
OH overwrite............. Transmits the received data by

replacing its overhead with preset data. Select the
overhead from "RSOH", "MSOH", "SOH", "POH",
"K1/K2" or "S1" ("K1/K2" and "S1" are available only
when Option 22 K1/K2 Overwrite Through is mounted.).
Payload overwrite .... Transmits the received data by
replacing its payload with the test pattern set in the
Test menu : Manual screen.
(g) Mapping........ Set to "VC4*16¢-Bulk”
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(h) Clock............. Clock (Receive) regenerated from the received
signal is selected during the Through mode.
This completes the connection and basic settings for SDH/SONET
signal monitoring.
Refer to Sections 6 and 7 in Vol. 1 for details on received signal

monitoring and edit procedures for through data and overhead.



4.4 Loop-Back Test

4.4 Loop-Back Test

The loop-back test procedures for LTE line (9953M optical interface)

under the external standard clock shown are descried below.

4.4.1 Measurement system connection
Connect the LTE input/output to this unit as shown below.

P
ANAESUMMP1570A  sowrsoromwminan

ﬁzéé@ééﬁ%
L

Bitrate ......... 9953M
Interface ...... 1.55um Optical
Mapping ....... AUG-VC4-Bulk

Clock ........... DCS 2.048MHz balanced

Loop-back
-« <
LTE LTE
N
A
Standard Clock
2.048MHz

@

(1)

(iii)

(iv)

)

(vi)

Turn the power switch of this unit Off and then mount MP0121A,
MU150000A, MU150001B, MU150031A/C, MU150061A/B
MU150031A/C, MU150051A/B or MU150002A. (The unit mounted
varies depending on the LTE.)

Connect the standard clock to DCS input (120Q balanced) on this
unit.

Check that the output signal level of this unit does not exceed the
absolute maximum rating for the LTE.

Connect the Optical output 10G on MU150001B to the LTE input
using a single mode (SM) optical fiber cable.

Perform loop-back within the LTE to check that the optical output
level connected to this unit does not exceed the absolute maximum
rating for MU150002A. Then connect LTE output to the 10G
Optical input on MU150002A using an SM optical fiber cable.
Connect Clock input(1.55) on MU150001B to the Clock output on
MU150000A using the U-link attached to MU150001B.

(vii) Connect Data input(1.55) on MU150001B to the Data output on

MU150000A using the U-link attached to MU150001B.

(vii1) Connect Int.Clock Output on MU150000A to the Ext.Clock input
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using the U-link attached to MU150000A.

(ix) Connect 10G Clock output on MU150002A to the Clock input on
MU150000A using the U-link attached to MU150002A.

(x) Connect 10G Data output on MU150002A to the Data input on
MU150000A using the U-link attached to MU150002A.

(xi) When the above connections are completed, turn the power switch

for this unit On.



4.4 Loop-Back Test

4.4.2 Basic Setting “Setup : Mapping” screen
(1) Display the Setup : Mapping screen.
(2) Set the displayed parameters as shown below.

(b)
d Sefup I [aPPin=a =
(d) \\I\Cmfjg.[ SCHFOH 1 faas. medalQut-of-sarvical
(e) g
T Bardwidth [ Marrow ]
(f) /—” Inser t/Extract arF ]
Marrina [STMRI-AGAE-W4Bulk ]
Charnys ST [ Copy ]
(9)
nck #Hh | Ll Qnba lareed
| Clesk Lock 2HEitfs{Balaraad)
Lack 1.5MHziBalanced]
Lock 1.310it s(Balarcad)
(h) Lock Edk+EkHz
Extarral
Faraisa

(a) [Operation mode]..... Set to "Tx&Rx"

(b) Config................. Set to "SDH/PDH" "SONET/DSn"

(¢) Meas. mode........ Set to "Out-of-service"

(d) Bitrate .............. Set the Bit rate value to "9953M" and "1.55um
Optical" ("1.31 um Optical" for MU150061A/B.)

(e) Bandwidth......... Set to "Narrow" when not performing dJitter
measurement

() Insert/Extract....See Section 4.6 for details.

(g) Mapping........ccceeeuuuneen. Set to "AUG-AU4-VC4-Bulk"

(h) Clock............. Set the clock source for transmission signal to

"Lock 2MHz Balanced"
This completes the connection and basic settings for the loop-back
test.
Refer to Sections 6 and 7 in Vol. 1 for details on test pattern

generation and error addition procedures.
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Application Examples

4.5 Evaluation Test for Multiplexer

4.5.1

The evaluation test procedures for a multiplexer outputting a 2488M

signal, a multiplexed 156M signal, are explained as shown below.

Measurement system connection

Connect the LTE (MUX unit) to this unit as shown below.

/MMASUMVP 15708 oo

1v)

@

Bit rate ..
Interface
Mapping .
Clock .....

............ Optical 1.31um
............ AUG-AU3-VC3-Bulk
............ Internal

@

i)

MUX

\

Bit rate ........ 2488M
Interface ..... Optical 1.31 um
Mapping ...... AUG-AU3-VC3-Bulk

(i) Turn the power switch for this unit Off and then mount MP0O122A,
MPO0O113A or MU150008A. (The unit mounted varies depending on

the MUX unit.)

(i1) Check that the output signal level of this unit does not exceed the

absolute maximum rating for the MUX unit.

(i11) After checking the level, connect Optical output(1.31) on MP0O113A

to the input on the MUX unit using an optical fiber cable.

(iv) Check that the output signal level for the MUX to be connected to

this unit does not exceed the absolute maximum rating for
MU150008A. Then connect MUX output to the Optical input on
MU150008A using a single mode (SM) optical fiber cable.

(v) When the above connections are completed, turn the power switch

for this unit On.



4.5 Evaluation Test for Multiplexer

4.5.2 Basic Setting

(b)
(d)

“Setup : Mapping” screen

(1) Display the Setup : Mapping screen.
(2) Set the displayed parameters as shovg)l below. ©

Sefup I

[{arPring

[ TP ]

(e)

®

(8 t

Confiall

SCHAFOH ]

Maas. medallut-ocf—=arvical

Tx Bit rata

Dty STM

Clech

L

L

1550

aﬁp 3 [T -AUG-RIE-JE3Bulk
pawload [OFF]

Copy

]

Imternal

Ex Bit rata

Entrar
| NaFFing

L

2qE8n

=t L OFF
[T E-ALG-ALE-VCEBul b

|
Bardwi dth

()

[Operation mode] ........

Set to "Tx/Rx"

(h)

(b) Config............ Set to "SDH/PDH" "SONET/DSn"
(¢) Meas. mode........ Set to "Out-of-service"

Tx (transmission side) settings

(d) Bitrate .............. Set to "156M"

(e) Mapping............. Set to "AUG-AU3-VC3-Bulk"

® Clock......cceuuueen. Set to "Internal" (internal clock of this unit).

Rx (reception side) settings

(g) Bitrate ............. Set to "2488M"

(h) Bandwidth......... Set to "Narrow" because Jitter measurement is
not performed

(1) Mapping............. Set to "AUG-AU3-VC3-Bulk"

This completes the connection and basic settings for the evaluation test
of the multiplexer.
Refer to Sections 6 and 7 in Vol. 1 for details on test pattern generation

and error addition procedures.
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4.6

4.6.1

Insert/Extract

This unit maps the payload for 52M/156M signal input to the interface
unit or plug-in unit to the payload for 2.5G or 10G channel to be

transmitted (Insert).

channel and transmit it as 52M or 156M signal by adding overhead

(Extract).

A connection sample and basic settings for using Insert/Extract

It also extracts payload for received 2.5G or 10G

functions are shown below.

Measurement system connection

Insert : Example for inputting an external 156M signal to this unit and outputting

its payload data after mapping to 10G signal.

=
/NESUBMMP 15708 o

Bitrate ......... 9953M

Interface ...... Optical (1.55 u m)

Mapping ...... AUG-VC4-139M(Async)

(iii)

!

10G
LTE

MPO113A (i1)
156M Bit rate .
Optical data Interface
Mapping

Optical 1.55um
AUG-VC4-139M(Async)

(1) Turn the power switch for this unit Off and then mount MP0121A,
MU150000A, MU150001A, MU150002A or MP0113A. (The unit

mounted varies depending on the LTE.)

(i) Check that the output level of the 156M signal source to be
connected to this unit does not exceed the absolute maximum
rating for MPO113A. Then connect the signal source output to the
Optical input on MP0133A using a single mode (SM) optical fiber

cable.

(ii1)) Check that the level of the 10G optical signal output from this unit
does not exceed the absolute maximum rating for the LTE.

(iv) After checking the level, connect Optical output on MU150001A to
the LTE input using an SM optical fiber cable.




4.6 Insert/Extract

(v) Connect Clock input(1.55) on MU150001A to the Clock output on
MU150000A using the U-link attached to MU150001A.

(vi) Connect Data input(1.55) on MU150001A to the Data output on
MU150000A using the U-link attached to MU150001A.

(vii) Connect Int.Clock Output on MU150001A to the Ext.Clock input
using the U-link attached to MU150000A.

When the above connections are completed, turn the power switch for

this unit On.
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4.6.2 Basic Setting “Setup : Mapping” screen

(1) Display the Setup : Mapping screen.

(2) Set the displayed parameters as shown below.

() (a) (©)
(d) SefE I [aFrEing [T PR T
\I\Cmfig .L SOHAFOH 1 Teas. medalQut-ocf—sarvical
Tx Bit rata L =2 1oe ]y ] [ 1.55mm Optical ]
(d) U atring ! (STE4-AE- A e A L L 3lin Tptieal |
_—] ' [Brtin: 1 tead]
(e) Coumiy 5TH L Copy ]
T[54 L OFF ]
Frame L OFF |
(8
Clesch L Imternal ]
(h) VT ,
W Bit rata L 295N ] [ Elactrical 1
Extract L OFF ]
Mapping [STHLE-ALG-AUZ-VCE-Bulk ]
(a) [Operation mode]......... Set to "Tx/Rx"
(b) Config........... Set to "SDH/PDH" "SONET/DSn"
(¢) Meas. mode....... Set to "Out-of-service"
Tx (transmission side) settings
(d) Tx Bit rate ........ Set to "9953M" "1.55um Optical”
(e) Mapping ........... Set to "AU4-VC4-139M(Async.)"
® Insert................. Set to ON when using the Insert function
(g) Rate.................. Select the bit rate, interface and channel for
insertion
(h) Clock.................. Automatically follows the clock extracted from

the inserted data when Insert is set to ON.

This completes the connection and basic settings for the insert function.

Refer to Sections 6 and 7 in Vol. 1 for details on settings other than the

channel to be inserted.



4.6 Insert/Extract

Extract : Example of outputting a 52M signal for one channel from the
inputted 2.5G signal.

Bit rate ......... 2488M
Interface ...... Optical (1.31 x m)
Mapping ....... AU3-VC3-45M(Async)

(] /NCASUMMP1570A  soreommossmi s 2 5 G
<«
LTE
ﬁ M roessaes
Bit rate .......... 52M
Interface ....... Electrical B3ZS
Mapping ....... AU3-VC3-45M(Async)
52M  |4¢
ADM

(1) Turn the power switch for this unit Off and then mount MP0122A
or MP150008A. (The unit mounted varies depending on the LTE)

(i1) Connect B3ZS output on MP0122A to the LTE input using a
BNC(75 Q) coaxial cable.

(111) Check that the output level of the LTE to be connected to this unit
does not exceed the absolute maximum rating for MU150008A.
Then connect the LTE output to the Optical input on MU150008A
using a single mode (SM) optical fiber cable.

(1v) When the above connections are completed, turn the power switch

for this unit On.
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4.6.2 Basic Setting “Setup : Mapping” screen

4-20

®

(1) Display the Setup : Mapping screen.

(2) Set the displayed parameters as shown b((alt))w.
a

This completes the connection and basic settings for the extract

function.

Refer to Sections 6 and 7 in Vol. 1 for details on error measurement

procedures other than extraction.

(b) (0
-
Setp I [larPing [T AT
\I\ Confia.l SOHSFOH 1 Teas. medalQut-of—sarvizal
Tx Bit rata [ 24E8H ] [ 1.31pm Optizal 1
Insart [ OFF ]
Haﬁﬁing [STHL E-AUGAU-VC4-TUGE-TUI- N0 545 Az 3 ]
iwed paplead [OFF]
Doy STM L Copy
[k L JFF 1
Frame [ OFF ]
(d)
~—— | | Clewnk [ Irternal ]
Fx Bit rata [ 249580 ] ) [ Detical ]
e Bardwi dth Harrow ]
| Extract L 0K 1 Ratal 15 J#CMIL 1.31pm Optizal ]
Mapping  [STME-ALGAUE-VO3ATIRAsme, ] ]
1 Min: 1 Maos: L6
DEFL= L OFF 1
(e) Frame [ OFF ]
(a) [Operation mode]......... Set to "Tx/Rx"
(b) Config........... Set to "SDH/PDH" "SONET/DSn"
(¢) Meas. mode....... Set to "Out-of-service"
Rx (reception side) settings
(d) Rx Bitrate........ Set to "2488M" "Optical”
(e) Mapping ........... Set to "AU3-VC3-45M(Async.)"
® Extract.............. Set to ON when using the Extract function
(g) Rate......c....... Select the bit rate, interface and channel for
extraction

(g



4.7 Frame Memory and Frame Capture

4.7 Frame Memory and Frame Capture

The MP1570A equipped with the Frame Memory/Capture option
(Option 01) of the MU150008A, MU150009A, or MU150010A, or
equipped with the Frame Memory/Capture option (Option 01) of the
MU150000A can perform the frame memory and frame capture.

Frame Memory ............... When the bit rate is 2488M, 64 frames of
patterns including payloads are preset, and when the bit rate is
9953M, 26 frames of patterns including payloads are preset. Then,
the patterns are generated in accordance with the set sequence.

Frame Capture ............... Received data including payloads (64 frames
when the bit rate is 2488M, and 26 frames when the bit rate is
9953M) are stored in the memory and displayed.

4.7.1 Frame Memory Setup : Frame memory screen

(a)

(b)
(©

=1uUp [
\\\\\\\\\\\ Bit rate | M
~\\\\\\\\\\\\Conoatenatlon B2 addition [ ON 1

(d) IR

(1) Set the bit rate on the Setup : Mapping screen.
- Frame pattern can be set only for the bit rate of the
transmission side.
(2) Open the Setup : Frame memory screen to edit the frame pattern to
be generated.
(3) Set up the screen parameters. ® (e)

Time 123708 27,/ Ta. /2008
1 Tt [ 1]

Frams memnor
(995 Frint T

Pointer a1
Frame
Jump

lmlam ]
[a)

Mo

Favload all@

T1 Ty

Pawvload alll
Capturaed

Al

Al A

IFEIFEILF

W2T W2
8@][@@][@@][@@][@@][@?]é@
2a10ea][ea]0aa 661068100
HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI

B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2
D4 R6T W61 %61 %61 %61 W6l X6l W6l 61 %61 X6l %6l Wol W6l 6l 6l 6l
(0011001001100 100011001 (0011001100 11031(031[001 (00100 1(0011051(601(00]
D7 Rl Rl =71 %71 201 %ol Rel el w7l %7l %01 Rl Rel el el el X1
(0011001001100 100011001 (0011001 100110311001[001 (0010011001 1051(001[00]

[Ballealleallea]laalleallenl(eal(eallealea]1leallea]lea]laa][eal1lea]008 ]
| = - = =S - = = =

& =&l
il gl e
= >dmsdm

rJ

P O S - = -
[a1[ea]eallaa]ealleallealleal[eallaal[ea]leallealeallaa][eallea][as ]
ﬁ%l 07 ¥05 §894 F0° FO6 FO7 FGS F00 FI10 FI1 F12 F1Z ¥4 FI5 ¥I6 FI17 #HII
-n—é [

Lo o 1 O N L T I oo}

(a) Concatenation B3 addition.............. sets whether to perform the
B3 calculation and add it.
(b) Pointer .............. sets the pointer value to "0" or "522".

(¢) Frame ............... specifies the frame number.
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(d)

(e)

Jump ..ooeeeeeen... specifies the start position of the displayed
column.
Print ................. Specify the column number to print the

displayed frame. See "8.5 Printing" for the details.

(4) Preset data as follows.
Move the cursor to the desired byte and press . A numerical

input window is displayed. Set the byte in hexadecimal numbers.

®

Recall................. sets the pattern.
Default ......... initializes the pattern.
OH preset........ overwrites the overhead data set on the Setup :

OH preset screen.
Payload all 0 ... sets all the payload patterns to "0".
Payload all 1 ... sets all the payload patterns to "1".
Captured

overwrites 64 frames of the data captured in

the frame capture.

(5) After the settings shown in (3) and (4), open the Test menu : Frame

memory screen to generate the frame data set on the Test menu :

Frame memory screen.

® (®
Maoping [ THFDH, TG Out—cf-cervice Time (8:22:73 73 Maw 2000
T=EFx }x
STMEd——4CaNGEde—Bui Lk
Test merw | FXane merr:
Sequence A [161frams [2000 tives
B [la)frame C1OQGtives
Ftlat-m CHZ Al 1L /ALl 1
Errar Eit all
(h) @)
() Indicates the number of A frame.
(g) Indicates A frame repeating times.
(h) Indicates the number of B frame.
(1) Indicates B frame repeating times.
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About Sequence Generation

64 frames of the data (when the bit rate is 2488M) and 26 frames of the
data, that are set on the Setup : Frame memory screen, are divided into
A frame and B frame respectively.

When Bit rate is 2488M

A frame .......... The frames from No.1 to No.n (n=1 to 64) can be set.
B frame .......... The frames from No.n+1 to No.m (m=n+1 to 64) can
be set.
When Bit rate is 9953M
A frame .......... The frames from No.1 to No.n (n=1 to 26) can be set.
B frame .......... The frames from No.n+1 to No.m (m=n+1 to 26) can
be set.

In the example shown below, the test sequences are generated as

follows.

TTa2p e [ DH-FOH Tl Out—af-zeruice  Timz 102773 735w 2EEA
Tl
STHEd--YCa-Ede——Bulk

Test meru | Frame mevor:

Sequence I [16]frams [2000]1tines
B [1@]1frame [1GE0]tives

Flarm [MsAIS 10 ALl 1

Erirar [ Eit all

(1) Aframe ............. No.1 - No.16, 2000 times
(2) Bframe ............. No.17 - No.26, 1000 times

(3) The sequences shown in (1) and (2) are repeated.

Note:
- The generation of the frame memory pattern starts when the Test
menu : Frame memory screen is displayed.
- When the setting of (f), (g), (h), or (i) is changed, it is reflected by

: Set
pressing (=2
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4.7.2 Frame Capture  Analyze : Frame capture screen

The received data can be displayed on the Analyze : Frame capture

screen. Here is the procedure for capturing.

(®
[Mapping [ CHFOH ToBRx Out—of—service Time B3:03:51 F5 oy P0ER
x&Rx
() IR
STHE4——YC4-Edc——Bulk
(b) Analyze [ Fra P :
me cap ture Frint:T [T4c T 1]
T~} Title [ Frame capture ] Eit rate 99530
[Trisger [ Hamual—38 [ [1frame
]
d —— 1 [ Carture Triggered 1| frame
(d) Franc {11 Jurp Tuber 1L~ 11 ,
o,
/ I8l Al Al AL Al Al Al Al Al Al Al Al Al Al Al Al Al Al
® F& F6 F6 F& F6 F6 F6 F& F& F6 F6 F& F& F6 F& F6&
2| Bl W21 W21 R21 ¥21 #W21 W21 RZ1 ®21 w21 W21 RZ1 W21 w21 W21 K21 w2l w21
AF @ 155] 155 5] 5.5 I I 155 5
3Dl ¥3l W 1 K31 w3l W3l K3l R3] w31 W3l W3] w3l w3l K3l R3] w3l
5.5 . = . . . N . . . % S 2 5 2.
(e) 4"Hl HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI HI
68 9B 9B 9B 9B SB 9B 9B 9B ©B 9B 9B 9B 9B 9B 9B 9B 9B
5/ BZ BZ BZ B 2 B2z BZ B2 BZ BZ BZ B2 BZ BZ B2 B2 BZ B2
92 8@ 6C @8 D4 £9 [E 8% EB 8D EE 95 85 EB 68 CB BF 98
~~6 84 Hgé wBl Bl WBl WBl Wbl Wbl Hgé #B1 Hgé #B1 Xgé ®E1 WB1 WBl WBI HBé
7 D7 Hgé wel wel wel ®el ®el wrl Hgé Erd! Hgé R®el wrel Arl Rel wel Arl H?é
8Dy W31 W21 K81 W81 W31 W31 K81 W8l w31 w8l K81 W3l w8l w8l K8l W8l wal
5 N O O . % % % . % 5 % . = 5 5 5 %
9 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
15 % % 5] G, 0 0B 08 68 15}
$o0 05 o4 F0C Fo0 Fo7 $08 F00 OO FOE FoC FoU For For FIo FI1 #1|2| I
]| BE

Capture Procedure
(a) Title ............. assigns a title to the screen currently displayed.

This function is only available on a single display screen.

- The title is needed when the analyze data is recalled on the
Setup : Memory screen.

(b) Trigger ......... selects the type of the trigger for capturing the
data.

- When “Manual” is selected as the trigger type, @ is
displayed. It is triggered off by moving the cursor here and
pressing .

- When “External” is selected as the trigger type, it is
triggered off by the rise edge of the signal which is inputted
from the “Trigger input” connector on the right side panel,
See “3.1.3 Right Side Panel” for the trigger input.

(¢) Trigger frame ... .......... specifies a trigger position to trigger.

When “5 frame” is inputted as the “Trigger frame”, 4 frames

before and 59 frames after it are captured.
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4.7 Frame Memory and Frame Capture

(d) Capture.............. The capture starts by moving the cursor here
and pressing .
|E| ........... indicates that the capture has started and a trigger is

being waited for.
Q... indicates that the capture has finished.
- In the example shown above, No.1 frame is captured using a manual

trigger.

Analyzing the Captured Data
The captured data is displayed in 9 row * (270%*n) column.

(e) [Data scroll] ................ scrolls the data upwards and
downwards.
........... Moves to the top page.
........... Moves half page before.
........... Moves half page forward.
............ Moves to the last page.
® Frame................ displays the specified capture frame.

Printing the Captured Data
(g) Print ....... Specify column number to print the desired contents
(Press to print it). See “8.5 Printing” for the details.

Storing the Captured Data
The captured data can be stored into floppy disks after the capture. See
“8. Floppy Disk” for the details.

Note:
When all captured frames are stored, two or more floppy disks might

be needed.
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Section 5 Performance Test

This section describes the procedures to check the waveforms output by
the 2.5G, 2.5G/10G, and optical 10G units. Contact Anritsu or our
sales representatives when any standard not satisfied in the

performance test explained here may imply a failure.

5.1 2.5G Output Waveform (Optical)........c.coccveveiiiiiiiiieeeen, 5-3
511 CONNECHION ..ot 5-4
5.1.2 Testprocedures ..........cccoeeiiiiiiiiiiiee e 5-4
5.1.3 Pulse Mmask (2.5G) .....coeeiiiiiiiiiiiie e 5-5

5.2 2.5G Output Waveform (Electric) .......c.coccueveiiiiiiiiiieieee. 5-6
5.2.1 CONNECHION ..ottt 5-6
522 Testprocedures ..o 5-6
5.2.3  TiMING e 5-7

5.3 10G Output Waveform (Optical).........ccoovcveieriiiiieiiieeeeen, 5-8
5.3.1 CONNECHON ..ot 5-8
5.3.2 Test procedures .........cccovieiiiiiiiiiiiiee e 5-8
5.3.3 Pulse mask (10G) ......ocoiiiiiiiiiiiiieeeieee e 5-9

5.4 10G Output Waveform (Electric) ........c.coocveveiniieiiiieeeen, 5-10
5.4.1 CONNECHON ..ot 5-10
542 Testprocedures .........cccooieiiiiiiiiiiiee e 5-10
5.4.3  TiMING. it 5-11
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5.1 2.5G Output Waveform (Optical)

5.1

2.5G Output Waveform (Optical)

This section describes the procedures to check the optical output
waveform of 2.5G for MP0127A, MP0128A, MP0129A, MU150008A,
MU1500094, MU150010A, MU150031A/C, MU150061B  and
MU150001B.
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Section 5 Performance Test

5.1.1 Connection

(1) Turn off the power switch of MP1570A.
(2) Connect the above 2.5G or 10G unit to MP1570A.
(3) Connect the O/E converter and the Sampling Oscilloscope as shown

in the following figure:

e

156M Sync.

=
Ll

Trig (50Q)

110000
AW
iy

QD
v
=

Sampling Oscilloscope

Optical output

MP1570A

5.1.2 Test procedures

5-4

[gﬂg- conEEaS P U A

Input (50Q)

*™ O/E CONVERTER LPF |~
4" Bessel LPF
MA1619A

SM fiber

(4) Turn on the power switch of MP1570A after the connection.

Test the output waveform in the following procedures:

(1) Display the Setup: Mapping screen.

(2) Set the Bit rate to "2488M".

(8) Check whether the waveform displayed on the Sampling

Oscilloscope is within the pulse mask shown in the next page.



5.1 2.5G Output Waveform (Optical)

5.1.3 Pulse mask (2.5G)

15

1.25

0.75

05

025

0.25 0.75
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5.2 2.5G Output Waveform (Electric)

5.2.1 Connection

This section describes the procedures to check the 2.5G output
waveform of MP0127A, MPO0128A, MPO0129A, MU150008A,
MU150009A, MU150010A, MU150000A, MU150002A-01 and
MU150017B.

(1) Turn off the power switch of MP1570A.
(2) Connect the above 2.5G unit to MP1570A.
(3) Connect the ECL termination and the Sampling Oscilloscope as

shown in the following figure:

156M Sync.

 J

Sampling Oscilloscope

—— Trig (50Q
9( ) Input (50Q), 2ch

Clock output ? ?

MP1570A

5.2.2 Test procedures

5-6

- —
ﬂ ] “odooo6

Data output ECL termination

- When the MU150000A, MU150002A-01, MU150017B are tested, the
ECL termination is not necessary.
(4) Turn on the power switch of MP1570A after the connection
indicated in (3).

Test the output waveform in the following procedures:

(1) Display the Setup: Mapping screen.

(2) Set the Bit rate to "2488M".

(8) Check whether the waveform displayed on the Sampling

Oscilloscope satisfies the following timing:



5.2 2.5G Output Waveform (Electric)

5.2.3 Timing

—

Clock  —

Timing

—>  «—max100 50 180|ps  (MPO127A,  MPO128A, MPO129A,
MU150000A, MU150002A-01, MU150017B)
Max |40]ps (MU150008A, MU150009A, MU150010A)
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5.3 10G Output Waveform (Optical)

5.3.1 Connection

This section describes the procedures to check the 10G optical output
waveform of MU150001A/B, MU150031A/C, MU150061A/B.

(1) Turn off the power switch of MP1570A.
(2) Connect MU150000A and MU150001A/B to MP1570A.
(3) Connect the O/E converter and the Sampling Oscilloscope as shown

in the following figure:

156M Sync.

\ J

Sampling Oscilloscope

Optical output

Trig (50Q)

MP1570A

5.3.2 Test procedures

5-8

ﬂ B ronddes %

Input (50Q)

Oscilloscope

_ ™ O/E CONVERTER LPF |~
SM fiber 4™ Bessel LPF

(4) Turn on the power switch of MP1570A after the connection.

Test the output waveform in the following procedures:

(1) Display the Setup: Mapping screen.

(2) Set the Bit rate to "9953M".

(8) Check whether the waveform displayed on the Sampling

Oscilloscope is within the pulse mask shown in the next page.



5.3 10G Output Waveform (Optical)

5.3.3 Pulse mask (10G)
MU150001A/B

075 |
0.7}
05
03
025

MU150031A/C, MU150061A/B

(0.5,1.25)

Coordinates: (X,Y)

D Center of H level

(0.4,0.25) | (0:6,0125)

« 1l Center of L level
\U J,\l} Ul

X Center of data cross
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5.4 10G Output Waveform (Electric)

541 Connection

This section describes the procedures to check the 10G output waveform

of MU150000A, MU150002A and MU150017A/B.

(1) Turn off the power switch of MP1570A.

(2) Connect the above unit to MP1570A.

(3) When measuring the waveform for MU150002A or MU150017A/B,
make a loop-back connection for transmission/reception using
optical cables.

(4) Connect the Sampling Oscilloscope as shown in the following

figure:
156 Sync.
> Sampling Oscilloscope
Trig (50Q)
—_ Input (50Q), 2ch
A A
M rooseas %
MP1570A Clock output

Data output

5.4.2 Test procedures

(5) Turn on the power switch of MP1570A after the connection
indicated in (3).

Test the output waveform in the following procedures:

(1) Display the Setup: Mapping screen.

(2) Set the Bit rate to "9953M".

(8) Check whether the waveform displayed on the Sampling
Oscilloscope satisfies the following timing:

(4) Set any value for Clock/Data phase to check that the phase of the
waveform displayed on the sampling oscilloscope moves at the set
value (for MU150017A/B only.)



5.4

10G Output Waveform (Electric)

5.4.3 Timing

Clock

Data

<+—max |15| ps
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Section 6 Remote Control

This section explains the remote control related to the 2.5G

measurement and the 10G measurement.

6.1 Remote Control ........ccoocieiiiiiii 6-3

6.2 Equipment Unique Command .........cccooceiiiiiine i 6-4
6.2.1 SOURCce subsystem .........cccccviiiiiiiiiiiee e, 6-5
6.2.2 SENSe subsystem .......cccoiiiiiiii e 6-33
6.2.3 DISPlay SubSYSIEM ......cooiiiiiiiiiiii e 6-47
6.2.4 ROUTe subsystem ........ocooeiiiiiiii e 6-59
6.2.5 CALCulate subsystem .........cccoceeeeiieiiiiiiieece e, 6-63
6.2.6 TEST subsystem .......cccooiiiiiiiiie e 6-65
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6.1 Remote Control

6.1

Remote Control

The MP1570A SONET/SDH/PDH/ATM Analyzer can be controlled by
an external controller to automate measurement. Use the GPIB, RS-
232C, or Ethernet interface for connection. This device supports
TEEE488.2 common commands that can be used commonly for the GPIB
or RS-232C interface.

To enable remote control, the standard commands for a programmable
mstrument (SCPI) are adopted. For details, refer to the MP1570A
SONET/SDH/PDH/ATM Analyzer operation manual Vol.2 Remote
Control.
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6.2 Equipment Uniqgue Command
This section gives details on the equipment unique commands.
This section describes the commands, which relate to 2.5G and 10G
measurement. These commands should be added to the MP1570A
Operation Manual Vol.2 Remote Control.
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6.2 Equipment Unique Command

6.2.1 SOURCce subsystem

The SOURCce subsystem sets the sender conditions.

Function Command Parameter
Page 6-9
Sets the code speed of the TX signal. :SOURce:TELecom:BRATe brate
Queries the code speed of the TX | :SOURce:TELecom:BRATe?
signal.
Page 6-9
Sets the mapping route of the TX | :SOURce:TELecom:MAPPing:TYPE mtype
signal.
Queries the mapping route of the TX | :SOURce:TELecom:MAPPing:TYPE ?
signal.
Page 6-10
Sets whether to add CRC for 2M. :SOURce:TELecom:M2:CRC boolean
Queries whether to add CRC for 2M. :SOURce:TELecom:M2:CRC?
Sets the maximum number of channels | :SOURce:TELecom:M2:MCHannel numeric
for the 2M signal.
Queries the maximum number of | :SOURce:TELecom:M2:MCHannel ?
channels for the 2M signal.
Page 6-12
Sets the 1.5M signal frame. :SOURce:TELecom:M1_5:FRAMed frame
Queries the 1.5M signal frame. :SOURce:TELecom:M1_5:FRAMed ?
Page 6-13
Sets the 45M signal frame. :SOURce:TELecom:M45:FRAMed frame
Queries the 45M signal frame. :SOURce:TELecom:M45:FRAMed ?
Sets the X bit of the 45M signal. :SOURce:TELecom:M45:XBIT string
Queries the X bit of the 45M signal. :SOURce:TELecom:M45:XBIT ?
Page 6-14
Sets the cable length of DSX for the TX | :SOURce:TELecom:DSX numeric
signal.
Page 6-14
Sets the number of error insertion bits. | :SOURce:TELecom:ERRor:PATTern numeric
Queries the number of error insertion | :SOURce:TELecom:ERRor:PATTern ?
bits.
Sets the position of the SOH 1 byte for | :SOURce:TELecom:ERRor:OHTYpe otype

OH Change.

Queries setting of the SOH 1 byte for
OH change.

:SOURce:TELecom:ERRor:OHTYpe ?

Page 6-16
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Sets the SOH preset data of TX signal. | :SOURce:TELecom:OHPReset:SOHPattern brate,
numeric,
sohpoint,

string

Queries setting of the SOH preset data | :SOURce:TELecom:OHPReset:SOHPattern?
for TX signal.

Sets the S1 data of the SOH preset | :SOURce:TELecom:OHPReset:SSMessage brate,
data for TX signal (plain-language string
format).
Queries the S1 data of plain-language | :SOURce:TELecom:OHPReset:SSMessage? brate
format of the SOH preset data for TX
signal.

Page 6-18
Sets a frame format of the frame | :SOURce:TELecom:FMEMory:BRATe brate
memory.

Queries the frame format set by the | :SOURce:TELecom:FMEMory:BRATe?

frame memory.

Sets whether to add B3 automatically. | :SOURce:TELecom:FMEMory:B3ADdition mode

Query the state of the automatic B3 | :SOURce:TELecom:FMEMory:B3ADdition?

addition.

Sets the pointer value of a frame. :SOURce:TELecom:FMEMory:POINter pointer
Queries the set value of the frame | :SOURce:TELecom:FMEMory:POINter?

pointer.

Sets frame No. to edit. :SOURce:TELecom:FMEMory:FRAMe frame

Queries the set value of a frame to be | :SOURce:TELecom:FMEMory:FRAMe?
edited.

Sets a frame data. :SOURce:TELecom:FMEMory:PATTern Row
column
string

Queries the frame data. :SOURce:TELecom:FMEMory:PATTern?

Initializes the setting of the frame | :SOURce:TELecom:FMEMory:RECall mode

memory.

Queries the initialization type of the | :SOURce:TELecom:FMEMory:RECall?

frame memory.

Set a printing range. :SOURce:TELecom:FMEMory:PRINt From
to
Queries the printing range. :SOURce:TELecom:FMEMory:PRINt?
Page 6-23
Sets the transmission frame number of | :SOURce:FMEMory:SEQuence:A:FRAMe frame

the frame memory A pattern.
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Queries the transmission frames

number of the frame memory A

:SOURce:FMEMory:SEQuence:A:FRAMe?

pattern.
Sets the transmission times of the | :SOURce:FMEMory:SEQuence:A:TIME times
frame memory A pattern.
Queries the transmission times of the | :SOURce:FMEMory:SEQuence:A:TIME?
frame memory A pattern.
Sets the transmission frame number of | :SOURce:FMEMory:SEQuence:B:FRAMe frame
the frame memory B pattern.
Queries the transmission frames | :SOURce:FMEMory:SEQuence:B:FRAMe?
number of the frame memory B
pattern.
Sets the transmission times of the | :SOURce:FMEMory:SEQuence:B:TIME times
frame memory B pattern.
Queries the transmission times of the | :SOURce:FMEMory:SEQuence:B:TIME?
frame memory B pattern.
Page 6-25
Sets the alarm type inserted into a | :SOURce:FMEMory:ALARm:TYPE atype
transmission signal.
Queries the alarm type inserted into | :SOURce:FMEMory:ALARm:TYPE?
the transmission signal.
Sets the alarm addition timing. :SOURce:FMEMory:ALARm:TIMing:TYPE type
Queries the alarm addition timing. :SOURce:FMEMory:ALARm:TIMing:TYPE?
Set the number of alarm addition | :SOURce:FMEMory:ALARm:TIMing:ALARm error
frames when Alternate is set.
Queries the number of alarm addition | :SOURce:FMEMory:ALARm:TIMing:ALARm?
frames when Alternate is set.
Set the number of normal frames when | :SOURce:FMEMory:ALARm:TIMing:NORMal normal
Alternate is set.
Queries the number of normal frames | :SOURce:FMEMory:ALARm:TIMing:NORMal?
when Alternate is set.
Sets the alarm insertion timing and | :SOURce:FMEMory:ALARm:TIMing:BURSt timing
the unit. unit
Queries the alarm insertion timing and | :SOURce:FMEMory:ALARm:TIMing:BURSt?
the unit.
Page 6-28
Set an error inserted into a | :SOURce:FMEMory:ERRor:TYPE etype
transmission signal.
Queries the error inserted into the | :SOURce:FMEMory:ERRor:TYPE?
transmission signal.
Sets the error addition timing. :SOURce:FMEMory:ERRor:TIMing:TYPE timing

Queries the error addition timing.

:SOURce:FMEMory:ERRor:TIMing: TYPE?
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Set the number of error addition | :SOURce:FMEMory:ERRor:TIMing:ERRor error

frames when Alternate is set.

Queries the number of error addition | :SOURce:FMEMory:ERRor:TIMing:ERRor?

frames when Alternate is set.

Sets the addition value for the | :SOURce:FMEMory:ERRor:TIMing:PROGrate error

Programmable rate error.

Queries the addition value for the | :SOURce:FMEMory:ERRor:TIMing:PROGrate?

Prog.rate error addition.

Sets the number of normal frames at | :SOURce:FMEMory:ERRor:TIMing:NORMal normal
Alternate.

Queries the number of normal frames | :SOURce:FMEMory:ERRor:TIMing:NORMal?
at Alternate.

Sets the number of error insertion bits. | :SOURce:FMEMory:ERRor:TIMing: BURSt:BIT bit

Queries the number of error insertion | :SOURce:FMEMory:ERRor:TIMing:BURSt:BIT?
bits.
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:SOURce:TELecom:BRATe <brate>

Parameter

Function

Restriction

Example use

<brate> = <CHARACTER PROGRAM DATA>

M9953 9953Mbit/s

M2488 2488Mbit/s

M622 622Mbit/s

M156 156Mbit/s

M156CMI 156Mbit/s CMI
M52 52Mbit/s

M52B3ZS 52Mbit/s B3ZS
M139 139Mbit/s

M45 45Mbit/s

M34 34Mbit/s

M8 8Mbit/s

M2 2Mbit/s

M1.5 1.5Mbit/s

Sets the code speed of the TX signal.
Invalid when;
+ 9953M is selected: and
The 2.5G/10G unit is not installed.
+ 2488M is selected: and
The 2.5G unit is not installed.
The 2.5G option is not installed.
To set the code speed of the TX signal to 2,488 Mbit/s:
> :SOURce:TELecom:BRATe M2488

:SOURce:TELecom:BRATe?

Response
Function

Example use

<brate> = <CHARACTER RESPONSE DATA>
Queries the code speed of the TX signal.

> :SOURce:TELecom:BRATe?

<M2488

:SOURce:TELecom:MAPPing:TYPE <mtype>

Parameter

<mtype> = <CHARACTER PROGRAM DATA>

VC4_ASY 139M(Async.)
VC4_BLK VC4(Bulk)
VC3_ASY 34M(Async.)
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Function

Restriction

Example use

VC3_SYN 34M(Sync.)
VC3_45MASY  45M(Async.)
VC3_BLK VC3(Bulk)
VC2_6MASY 6M(Async.)
VC2_6MBIT 6M(Bitsync.)
VC2_BLK VC2(Bulk)
VC12_ASY 2M(Async.)
VC12_BIF 2M(Bitsync.F)
VC12_BIL 2M(Bitsync.L)
VC12_BYF 2M(Bytesync.F)
VC12_BYL 2M(Bytesync.L)
VC12_BLK VC12(Bulk)
VC11_ASY 1.56M(Async.)
VC11_BIF 1.5M(Bitsync.F)
VC11_BIL 1.5M(Bitsync.L)
VC11_BYF 1.5M(Bytesync.F)
VC11_BYL 1.5M(Bytesync.L)
VC11_BLK VC11(Bulk)
VC11_384D" 384k(Data)
VC11_384V" 384k (Voice)

*: Valid when the options are installed.
Sets the mapping route of the TX signal.
Some mapping is invalid depending on the type of an installed unit. See
Paragraphs 1.5 "Mapping Route Measurable When Installing the 2.5G
Unit" and 1.6 "Mapping Route Measurable When Installing the
2.5G/10G Unit" in this manual.
To set the mapping route of the TX signal to 139M (Async.):
> :SOURce:TELecom:MAPPing:TYPE VC4_ASY

:SOURce:TELecom:MAPPing:TYPE ?

Response
Function

Example use

<mtype> = <CHARACTER RESPONSE DATA>
Queries the mapping route of the TX signal.

> :SOURce:TELecom:MAPPing:TYPE ?
<VC4_ASY

:SOURce:TELecom:M2:CRC <boolean>



6.2 Equipment Unique Command

Parameter

Function

Restriction

Example use

<boolean> = <BOOLEAN PROGRAM DATA>
OFF or 0 CRC is not added.
ON orl CRC is added.
Sets whether to add CRC for 2M.
Invalid when;
+ The 2/8/34/139/156M (CMI) unit is not installed.
+ :SOURce:TELecom:BRATe is <M2488>,
and :SOURce:TELecom:MAPPing:TYPE is VC4_BLK>,
<VC3_45MASY>, <VC3_BLK>, <VC2_BLK>, <VC12_BLK>,
<VC11_ASY>, <VC11_BIF>, <VC11_BIL>, <VC11_BYF>,
<VC11_BYL>, <VC11_BLK>, <VC11_384D>, or <VC11_384V>,
+ :SOURce:TELecom:BRATe is
<M2488>, :SOURce:TELecom:MAPPing:TYPE is VC4_ASY>,
<VC3_ASY>, or <VC3_SYN>, and :SOURce:TELecom:MUX:MRATe
is <OFF>, <M34>, or <M8>.
+ :SOURce:TELecom:FRAMing is <OFF>, <ON> is set.
To set CRC addition to ON:
> :SOURce:TELecom:M2:CRC ON

:SOURce:TELecom:M2:CRC?

Response
Function

Example use

<boolean> = <NR1 NUMERIC RESPONSE DATA>
Queries whether to add CRC for 2M.
> :SOURce:TELecom:M2:CRC?

<1

:SOURce:TELecom:M2:MCHannel <numeric>

Parameter

Function

Restriction

<numeric> = <CHARACTER PROGRAM DATA>

30 30 channel

31 31 channel

Sets the maximum number of channels for the 2M signal.

Invalid when;

+ The 2/8/34/139/156M (CMI) unit 1s not installed.

+ :SOURce:TELecom:BRATe is <M2488>,
and :SOURce:TELecom:MAPPing:TYPE is <VC4_BLK>,
<VC(C3_45MASY>, <VC3_BLK>, <VC2_BLK>, <VC12_BLK>,
<VC11_ASY>, <VC11_BIF>, <VC11_BIL>, <VC11_BYF>,
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<VC11_BYL>, <VC11_BLK>, <VC11_384D>, or <VC11_384V>.

*+ :SOURce:TELecom:BRATe is
<M2488>, :SOURce:TELecom:MAPPing:TYPE is <VC3_45MASY>,
and the 45M-2M option is not installed.

+ :SOURce:TELecom:BRATe is
<M2488>, :SOURce:TELecom:MAPPing:TYPE is <VC4_ASY>,
<VC3_ASY>, <VC3_SYN>, and :SOURce:TELecom:MUX:MRATe is
<OFF>, <M34>, or <M8>.

Example use To set the maximum number of channels to 30:

> :SOURce:TELecom:M2:MCHannel 30

:SOURce:TELecom:M2:MCHannel?

Response <numeric> = <NR1 NUMERIC RESPONSE DATA>
Function Queries the maximum number of channels for the 2M signal.
Example use > :SOURce:TELecom:M2:MCHannel?

<30

:SOURce:TELecom:M1_5:FRAMed <frame>

Parameter <frame> = <CHARACTER PROGRAM DATA>
D4
ESF

Function Sets the 1.5M signal frame.

Restriction Invalid when;

+ The 1.5/45/52M unit is not installed.

+ :SOURce:TELecom:BRATe is <M2488>,
and :SOURce:TELecom:MAPPing: TYPE is <VC4_ASY>,
<VC4_BLK>, <VC3_ASY>, <VC3_SYN>, <VC3_BLK>, <VC2_BLK>,
<VC12_ASY>, <VC12_BIF>, <VC12_BIL>, <VC12_BYF>,
<VC12_BYL>, <VC12_BLK>, <VC11_BLK>, <VC11_384D>, or
<VC11_384V>.

+ :SOURce:TELecom:BRATe is
<M2488>, :SOURce:TELecom:MAPPingTYPE is <VC3_45MASY>,
and :SOURce:TELecom: MUX:MRATe is <OFF>.

* :SOURce:TELecom:BRATe is
<M2488>, :SOURce:TELecom:MAPPing:TYPE is
<VC3_45MASY>, :SOURce:TELecom:MUX:MRATe 1s <M2>,
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<K64_M2>, and the 45M-2M option is not installed.
Example use To set the 1.5M frame to D4:
> :SOURce:TELecom:M1_5:FRAMed D4

:SOURce:TELecom:M1_5:FRAMed?

Response <frame> = <CHARACTER RESPONSE DATA>
Function Queries the 1.5M signal frame.
Example use > :SOURce:TELecom:M1_5:FRAMed?

<D4

:SOURce:TELecom:M45:FRAMed <frame>

Parameter <frame> = <CHARACTER PROGRAM DATA>
M13
CBIT

Function Sets the 45M signal frame.

Restriction Invalid when;

* The 1.5/45/52M unit is not installed.
+ :SOURce:TELecom:BRATe is <M2488>,
and :SOURce:TELecom:MAPPing: TYPE is other than
<VC3_45MASY>.
Example use To set the 45M fame to M13:
>:SOURce:TELecom:M45:FRAMed M13

:SOURce:TELecom:M45:FRAMed?

Response <frame>= <CHARACTER RESPONSE DATA>
Function Queries the 45M signal frame.
Example use > :SOURce:TELecom:M45:FRAMed?

<M13

:SOURce:TELecom:M45:XBIT <string>
Parameter <string> = <STRING PROGRAM DATA>
"00"
no1"
"10"
n1n
Function Sets the X bit of the 45M signal.
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Restriction

Example use

Invalid when;
* The 1.5/45/52M unit is not installed.
+ :SOURce:TELecom:BRATe is <M2488>,
and :SOURce:TELecom:MAPPing: TYPE is other than
<VC3_45MASY>.
To the X bit of 45M signal to "01".
> :SOURce:TELecom:M45:XBIT "01"

:SOURce:TELecom:M45:XBIT?

Response
Function

Example use

<string> = <STRING RESPONSE DATA>
Queries the X bit of the 45M signal.

> :SOURce:TELecom:M45:XBIT?

<"01"

:SOURce:TELecom:DSX <numeric>

Parameter

Function

Restriction

Example use

<numeric> = <CHARACTER PROGRAM DATA>
0 0ft

450 450ft
655 655ft
900 900ft

Sets the cable length of DSX for the TX signal.
Invalid when;
+ The 1.5/45/52M unit is not installed.
+ :SOURce:TELecom:BRATe is <M2488>.
To set the cable length of DSX to 450 feet:
> :SOURce:TELecom:DSX 450

:SOURce:TELecom:ERRor:PATTern<numeric>

Parameter

<numeric> = <DECIMAL NUMERIC PROGRAM DATA >

1to8 (B1)
1to 384 (B2)
1to8 (HP-B3)
1to8 (LP-B3)
1to 2 (BIP-2)
1to8 (MS-REI])
1to8 (HP-REI)
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1to 8 (LP-REI)
*1: The range of B2 depends on the bit rate.
For 2488M, 1 to 384
*2: The range of LP-REI changes in the following cases:
(a) :SOURce:TELecom:MAPPing:TYPE is <OFF>:
VC4_ASY, VC4_BLK, VC3_ASY, VC3_SYN, VC3_45MASY,
VC3_BLK
1to8
(b) In other cases:
1to2

*3 If parameter is set outside the range, it becomes invalid because of

error.
Function Sets the number of error insertion bits.
Restriction Invalid when;

+ :SOURce:TELecom:ERRor: ERATe is other than <BURST>.
Example use To set the number of repeated error frames of a B1 error to 5:

> :SOURce:TELecom:ERRor:PATTern 5

:SOURce:TELecom:ERRor:PATTern?

Response <numeric> <NR1 NUMERIC RESPONSE DATA >
Function Queries the number of error insertion bits.
Example use > :SOURce:TELecom:ERRor:PATTern ?

<5

:SOURce:TELecom:ERRor:OHTYpe <otype>

Parameter <type> =<CHARACTER PROGRAM DATA >
All, A12, A13, A21, A22, A23, J0, X18, X19,
X21, X22, X23, x» X25, X26, . X28, X29,
. X32, X33, . X35, X36, i X38, X39,

xse  Xb5, XB56, x5 X58, X59,

. X62, X63, xu X65, X66, x5 X68, X69,
wr X72, X73, i X775, X76, y» X78, X179,
N X82, X83, D' X85, X86, w2 X88, X89,
wn 212, 713, 721, 722, 5 xer  X98, X99,

Function Sets the position of the SOH 1 byte for OH Change.

Restriction Invalid when;

+ DISPlay: TMENu[:NAME] is other than <"MANual[:JOFF]">,
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<"MANual:TCLayer">, <"MANual:TCEL1">, <"MANual:RCEL1">,
and <"PSEQuence[:JOFF]">.

+ :SOURce:TELecom:ERRor:TYPE is other than <OHCHG>.

+ SOURce:TELecom:ERRor:OHCH <numeric> is 1, and <X21>, <X24>,
<X27>, <X31>, <X34>, <X37>, <X54>, <X57>, <X61>, <X64>, <X67>,
<XT71>, <X74>, <X77>, <X81>, <X84>, <X87>, <Z11>, or <X97 is set.

+ SOURce:TELecom:ERRor:OHCH <numeric> is 2 to 16, <E1>, <F1>,
<D1>, <D2>, <D3>, <D4>, <D5>, <D6>, <D7>, <D8>, <D9>, <D10>,
<D11>, <D12>, <S1>, or <E2> is set.

+ <brate> is M2488, <numeric> is other than 3,<M1> is set.

+ <brate>1s M2488, <numeric> is 3, and <Z23> is set.

Example use To set A11 in the SOH 1 byte of OH change:
>:SOURce:TELecom:ERRor:OHTYpe A11

:SOURce:TELecom:ERRor:OHT Ype ?

Response <type> = <CHARACTER RESPONSE DATA>
Function Queries setting of the SOH 1 byte for OH change.
Example use >:SOURce:TELecom:ERRor:OHTYpe ?

<All

:SOURce:TELecom:OHPReset:SOHPattern <brate>, <numeric>, <sohpoint>,

<string>
Parameter <brate> = <CHARACTER PROGRAM DATA>
M9953 9953Mbit/s
M2488 2488Mbit/s
M622 622Mbit/s
M156 156Mbit/s
M52 52Mbit/s
<numeric> = <DECIMAL NUMERIC PROGRAM DATA>
1to 16 Step value : 1

<sohpoint> = <CHARACTER PROGRAM DATA>
All, A12, A13, A21, A22, A23, JO, X18, X19,
X21, X22, X23, yui X25, X26, y,; X28, X29,

D1, D2

. X832, X33, xu X35, X36, x» X38, X39,
k1

<. Xb5, X56, o X58, X59,
. X62, X63, xu X65, X66, x5 X68, X69,
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D7,

X71,

D1o,
X81,

S1,

711,

Function

Restriction

Example use

X72, X73, < X75, X76, . X78, X79,
X82, X83, D' X85, X86, nr X88, X89,
712, 713, 721, 722, 15 xer X98, X99,
<string> = <STRING PROGRAM DATA>
"00000000" to "11111111" (Binary format)
Sets the SOH preset data of TX signal.
<string> is represented by a binary number.
Invalid when;

+ The 2.5G/10G unit is not installed, and <M9953> is set.

« The 2.5G unit is not installed, and <M2488> is set.

* <numeric>is 1, and <X21>, <X24>, <X27>, <X31>, <X34>, <X37>,
<X54>, <X57>, <X61>, <X64>, <X67>, <X71>, <X74>, <X77>, <X81>,
<X84>, <X87>, <Z11>, or <X97> 1s set.

+ <numeric> 1s 2 to 16, and <E1>, <F1>, <D1>, <D2>, <D3>, <D4>,
<D5>, <D6>, <D7>, <D8>, <D9>, <D10>, <D11>, <D12>, <S1>, or
<E2> is set.

- <brate>1s M2488, and <numeric> is other than 3; <M1> is set.

+ <brate> is M2488, and <numeric> is 3; <Z23> is set.

+ :INSTrument:ATM is <ON>, and <X54>; <X57> is set.

To set the preset data of 2488M, CH#4, and SOH data as follows:
Al11="AB"

> :SOURce:TELecom:OHPReset:SOHPattern M2488, 4, Al1,
"10101011"

:SOURce:TELecom:OHPReset:SOHPattern? <brate>, <numeric>, <sohpoint>

Parameter

Response

Function

Example use

<brate> = <CHARACTER PROGRAM DATA>

<numeric> = <DECIMAL NUMERIC PROGRAM DATA>

<sohpoint> = <CHARACTER PROGRAM DATA>

<string> = <STRING RESPONSE DATA>

Queries setting of the SOH preset data for TX signal.

<string> is represented by a binary number.

Example use: To query the preset data of 2488M, CH#4, and SOH A11:
> :SOURce:TELecom:OHPReset:SOHPattern? M2488, 4, A1l
<"10101011"

:SOURce:TELecom:OHPReset:SSMessage <brate>, <string>

Parameter

<brate> = <CHARACTER PROGRAM DATA>
M9953 9953Mbit/s
M2488 2488Mbit/s
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M622 622Mbit/s
M156 156Mbit/s
M52 52Mbit/s

<string> = <STRING PROGRAM DATA>
S1 (b5 to b8) can be set in plain-language format.
"Synchronized Traceability Unkown" (0000)

"Stratum 1 Traceble" (0001)
"Startum 2 Traceble" (0100)
"Startum 3 Traceble" (1010)
"SONET Minimun Clock Traceble" (1101)
"Don't USE for Synchroization" (1111)
*: Abbreviated formats are not provided for the above character strings.
Function Sets the S1 data of the SOH preset data for TX signal (plain-language
format).
Restriction Invalid when;

+ The 2.5G/10G unit is not installed, and <M9953> is set.
+ The 2.5G unit is not installed, and <M2488> is set.
Example use To set the S1 preset data of 2488M to "Don't USE for Synchronization"
in plain-language format:
> :SOURce:TELecom:OHPReset:SSMessage M2488, " Don't USE for

Synchroization "

:SOURce:TELecom:OHPReset:SSMessage? <brate>

Parameter <brate> = <CHARACTER PROGRAM DATA>

Response <string> = <STRING RESPONSE DATA>

Function Queries the S1 data of plain-language format of the SOH preset data for
TX signal.

Example use To query the S1 preset data of 2488M:

> :SOURce:TELecom:OHPReset:SSMessage? M2488
<"Don't USE for Synchroization"

:SOURce:TELecom: FMEMory:BRATe <brate>

Parameter <brate> = <CHARACTER PROGRAM DATA>
M9953 9953M
M2488 2488M

Function Sets a frame format of the frame memory.
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Restriction Invalid when;
Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.
The bit rate that corresponds to the setting is not set.
Example use To set the frame format to 9953M.
> :SOURce:TELecom:FMEMory:BRATe M9953

:SOURce:TELecom:FMEMory:BRATe?

Response <brate>= <CHARACTER RESPONSE DATA>
Function Queries the frame format set by the frame memory.
Example use To query the frame format set by the frame memory.
> :SOURce:TELecom:FMEMory:BRATe?
<M9953

:SOURce:TELecom:FMEMory:B3ADdition <mode>

Parameter <mode> = <BOOLEAN PROGRAM DATA>
OFF or 0 Automatic B3 addition: OFF
ONor1 Automatic B3 addition: ON
Function Sets whether to add B3 automatically.
Restriction Invalid when;

Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.
*  When <trace> of :SOURce:TELecom:OHPReset:PTCondition is set
to ON, this command can not be set to OFF.
Example use To add B3 automatically.
> :SOURce:TELecom:FMEMory:B3ADdition ON

:SOURce:TELecom:FMEMory:B3ADdition?

Response <mode> = <NR1 NUMERIC RESPONSE DATA>
0 Automatic B3 addition: OFF
1 Automatic B3 addition: ON
Function Query the state of the automatic B3 addition.
Example use To query the state of the automatic B3 addition.
> :SOURce:TELecom:FMEMory:B3ADdition?
<1
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:SOURce:TELecom:FMEMory:POINter <pointer>

Parameter <pointer> = <CHARACTER PROGRAM DATA>
0
522

Function Sets the pointer value of a frame.

Restriction Invalid when;

Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.

Example use To set the point value of the frame to “0”.

> :SOURce:TELecom:FMEMory:POINter 0

:SOURce:TELecom:FMEMory:POINter?

Response <pointer> = <CHARACTER RESPONSE DATA>
Function Queries the set value of the frame pointer.
Example use To query the set value of the frame pointer.

> :SOURce:TELecom:FMEMory:POINter?

<0

:SOURce:TELecom:FMEMory:FRAMe <frame>

Parameter <frame> = <DECIMAL NUMERIC PROGRAM DATA>

1 to 26 (When the 2.5G/10G unit is installed.)

1to 64 (When the 2.5G unit is installed.) Step value: 1
Function Sets frame No. to edit.
Restriction Invalid when;

Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.

Example use To edit frame No.7.

> :SOURce:TELecom:FMEMory:FRAMe 7

:SOURce:TELecom:FMEMory:FRAMe?

Response <frame> = <NR1 NUMERIC RESPONSE DATA>
Function Queries the set value of a frame to be edited.
Example use To query the set value of a frame to be edited.

> :SOURce:TELecom:FMEMory:FRAMe?

<7
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:SOURce:TELecom:FMEMory:PATTern <row>, <column>, <string>
Parameter <row> = <DECIMAL NUMERIC PROGRAM DATA>
1to9 Line number Step value: 1
<column> = <DECIMAL NUMERIC PROGRAM DATA>

1 to 4303 When the bit rate is 2448M
1to 17263 When the bit rate is 9953M  Row number Step value: 1
<string> = <STRING PROGRAM DATA>

“00” to “FF” (HEX format) * Up to 18 bytes can be set.
Function Sets a frame data.
Restriction Invalid when;

Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.
Example use To set the frame data from the third line of seven column to the third
line of eleven column to “AB, BC, CD, DE, EF”.
> :SOURce:TELecom:FMEMory:PATTern 3, 7,“AB, BC, CD, DE, EF”

:SOURce:TELecom:FMEMory:PATTern?
<row1>,<columnl>, <row2>, <column2>
Parameter <row1>, <row2> = <DECIMAL NUMERIC PROGRAM DATA>
1to9 line number Step value: 1
<column1>, <column2> = <DECIMAL NUMERIC PROGRAM DATA>

1 to 4303 When the bit rate is 2448M
1to 17263 When the bit rate is 9953M  Row number Step value: 1

Response <string> = <STRING RESPONSE DATA>
Function Queries the frame data.
Example use To query the frame data from the third line of seven column to the third

line of eleven column.
> :SOURce:TELecom:FMEMory:PATTern 3, 7, 3, 11
<“AB, BC, CD, DE, EF”

:SOURce:TELecom:FMEMory:RECall <mode>

Parameter <mode> = <CHARACTER PROGRAM DATA>
DEFault Default
OHPRESET OH preset
ALL1 Payload alll
ALLO Payload all0O
CAPTURED Captured

Function Initializes the setting of the frame memory.
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Default Sets the default values.
OH preset Copies the overheads set on the Setup : OH
preset screen.
Payload all0/1  Set all payloads to “0” or “1”.
Restriction Invalid when;

Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.
No data exists; and <CAPTURED> is selected.
Example use To set all payloads to “0”.
> :SOURce:TELecom:FMEMory:RECall ALLO

:SOURce:TELecom: FMEMory:RECall?

Response <mode> = <CHARACTER RESPONSE DATA>
Function Queries the initialization type of the frame memory.
Example use To query the initialization type of the frame memory.
> :SOURce:TELecom:FMEMory:RECall?
<ALLO

:SOURce:TELecom: FMEMory:PRINt <from>,<to>
Parameter <from> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 17280 Step value: 1
<to> = <DECIMAL NUMERIC PROGRAM DATA>
“Value set by <from>" to 17280 Step value: 1
Function Set a printing range.
Restriction Invalid when;
Both the option 13 of MP1570A and the option 01 Frame
memory/capture of the unit are not installed.
The value of <from> is higher than that of <to>.
* Upper limit depends on the bit rate.
9953M: 270 * 64
2488M: 270 * 16
Example use To print line 7.

> :SOURce:TELecom:FMEMory:PRINt 7,7
:SOURce:TELecom:FMEMory:PRINt?

Response <from> = <NR1 NUMERIC RESPONSE DATA>
<to>=<NR1 NUMERIC RESPONSE DATA>
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Function Queries the printing range.
Example use > :SOURce:TELecom:FMEMory:PRINt?
<77

:SOURce:FMEMory:SEQuence:A:FRAMe <frame>

Parameter <frame> = <DECIMAL NUMERIC PROGRAM DATA>

Transmission frame number: 1 to 26 Step value: 1
Function Sets the transmission frame number of the frame memory A pattern.
Restriction Invalid when;

- :DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
Example use To set the transmission frame number of the frame memory A pattern

to “27”.

> :SOURce:FMEMory:SEQuence:A:FRAMe 2

:SOURce:FMEMory:SEQuence:A:FRAMe?

Response <frame> = <NR1 NUMERIC RESPONSE DATA>

Function Queries the transmission frames number of the frame memory A
pattern.

Example use To query the transmission frame number of the frame memory A
pattern.
> :SOURce:FMEMory:SEQuence:A:FRAMe?
<2

:SOURce:FMEMory:SEQuence:A:TIME <times>

Parameter <times> = <DECIMAL NUMERIC PROGRAM DATA>

Transmission number: 1 to 8000 Step value: 1
Function Sets the transmission times of the frame memory A pattern.
Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
Concatenation mapping route is not selected.

Example use To set the transmission times of the frame memory A pattern to “50”.

> :SOURce:FMEMory:SEQuence:A: TIME 50

:SOURce:FMEMory:SEQuence:A:TIME?
Response <times> = <NR1 NUMERIC RESPONSE DATA>
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Function

Example use

Queries the transmission times of the frame memory A pattern.
To query the transmission times of the frame memory A pattern.
> :SOURce:FMEMory:SEQuence:A:TIME?

<50

:SOURce:FMEMory:SEQuence:B:FRAMe <frame>

Parameter

Function

Restriction

Example use

<frame> = <DECIMAL NUMERIC PROGRAM DATA>
Transmission frame number: 0 to 25 Step value: 1

Sets the transmission frame number of the frame memory B pattern.

Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.

:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.

Concatenation mapping route is not selected.

*

The maximum number is below.
26 — A A: the transmission frame number of A pattern.
Sets the transmission frame number of the frame memory B pattern to
“2”.
> :SOURce:FMEMory:SEQuence:B:FRAMe 2

:SOURce:FMEMory:SEQuence:B:FRAMe?

Response

Function

Example use

<frame>=<NR1 NUMERIC RESPONSE DATA>

Queries the transmission frames number of the frame memory B
pattern.

To query the transmission frame number of the frame memory B
pattern.

> :SOURce:FMEMory:SEQuence:B:FRAMe?

<2

:SOURce:FMEMory:SEQuence:B:TIME <times>

Parameter

Function

Restriction
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<times> = <DECIMAL NUMERIC PROGRAM DATA>
Transmission number: 1 to 8000 Step value: 1

Sets the transmission times of the frame memory B pattern.

Invalid when;

- :DISPlay:TMENu[:NAME] is set to other than <"FMEMory”>.

- :SOURce:TELecom:MAPPing:TYPE is set to <mtype>.

- Concatenation mapping route is not selected.
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<0> is set by :SOURce:FMEMory:SEQuence:B:FRAMe.
Example use To set the transmission times of the frame memory B pattern to “50”.

> :SOURce:FMEMory:SEQuence:B: TIME 50

:SOURce:FMEMory:SEQuence:B:TIME?

Response <times> = <NR1 NUMERIC RESPONSE DATA>
Function Queries the transmission times of the frame memory B pattern.
Example use To query the transmission times of the frame memory B pattern.
> :SOURce:FMEMory:SEQuence:B:TIME?
<50

:SOURce:FMEMory:ALARm:TYPE <atype>

Parameter <atype> = <CHARACTER PROGRAM DATA>
(SDH)
OFF OFF
LOS LOS
LOF LOF
MAIS MS-AIS
MRDI MS-RDI
(SONET)
OFF OFF
LOS LOS
LOF LOF
AISL AIS-L
RDIL RDI-L
Function Sets the alarm type inserted into a transmission signal.
Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
A concatenation mapping route is not selecte.

Example use To insert MS-AIS into the transmission signal.

> :SOURce:FMEMory:ALARm:TYPE MAIS

:SOURce:FMEMory:ALARm:TYPE?

Response <atype> = <CHARACTER RESPONSE DATA>
Function Queries the alarm type inserted into the transmission signal.
Example use To query the alarm type inserted into the transmission signal.

> :SOURce:FMEMory:ALARm:TYPE?
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< MAIS

:SOURce:FMEMory:ALARm:TIMing:TYPE <type>

Parameter <type> = <CHARACTER PROGRAM DATA>
BURST
ALTERNATE
ALL

Function Sets the alarm addition timing.

Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>
Concatenation mapping route is not selected.
:SOURce:FMEMory:ALARm:TYPE is set to <OFF>.
SOURce:FMEMory:ALARm:TYPE is set to <LLOS>; and “BURST” or
“ALTERNATE?” is set.

Example use To set the alarm addition timing to “BURST”.

> :SOURce:FMEMory:ALARm:TIMing:TYPE BURST

:SOURce:FMEMory:ALARm:TIMing:TYPE?

Response <type> = <CHARACTER RESPONSE DATA>
Function Queries the alarm addition timing.
Example use To query the alarm addition timing.
> :SOURce:FMEMory:ALARm:TIMing:TYPE?
<BURST

:SOURce:FMEMory:ALARm:TIMing:ALARm <error>

Parameter <error> = <DECIMAL NUMERIC PROGRAM DATA>

0 to 8000 Step value: 1
Function Set the number of alarm addition frames when Alternate is set.
Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>
Concatenation mapping route is not selected.
:SOURce:FMEMory:ALARm:TYPE is set to <OFF>.
:SOURce:FMEMory:ALARm:TIMing:TYPE is set to other than
<ALTERNATE>.

Example use To set the number of alarm addition frames to “3000”.
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> :SOURce:FMEMory:ALARm:TIMing:ALARm 3000

:SOURce:FMEMory:ALARm:TIMing:ALARm?

Response
Function

Example use

<error> = <NR1 NUMERIC RESPONSE DATA>

Queries the number of alarm addition frames when Alternate is set.
To query the number of alarm addition frames when Alternate is set.
> :SOURce:FMEMory:ALARm:TIMing:ALARmM?

<3000

:SOURce:FMEMory:ALARm:TIMing:NORMal <normal>

Parameter

Function

Restriction

Example use

<normal> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 8000 Step value: 1

Set the number of normal frames when Alternate is set.

Invalid when;
:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
Concatenation mapping route is not selected.
:SOURce:FMEMory:ALARm:TYPE is set to <OFF>.
:SOURce:FMEMory:ALARm:TIMing:TYPE is set to other than
<ALTERNATE>.

To set the number of normal frames to “1700”.

> :SOURce:FMEMory:ALARm:TIMing:NORMal 1700

:SOURce:FMEMory:ALARm:TIMing:NORMal?

Response
Function

Example use

<normal>=<NR1 NUMERIC RESPONSE DATA>

Queries the number of normal frames when Alternate is set.
To query the number of normal frames when Alternate is set.
> :SOURce:FMEMory:ALARm:TIMing:NORMal?

<1700

:SOURce:FMEMory:ALARm:TIMing:BURSt <timing>, <unit>

Parameter

<timing> = <DECIMAL NUMERIC PROGRAM DATA>

1 to 8000 when the unit is frame  Step value: 1

1 to 1000000 when the unit is us Step value: 125
<unit> = <CHARACTER PROGRAM DATA>

FRAME frame
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US s
Function Sets the alarm insertion timing and the unit.
Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
Concatenation mapping route is not selected.
:SOURce:FMEMory:ALARm:TYPE is set to <OFF>.
:SOURce:FMEMory:ALARm:TIMing:TYPE is set to other than
<BURST>.

Example use To the alarm insertion timing to “5000 frame”.

> :SOURce:FMEMory:ALARm:TIMing:BURSt 5000, FRAME

:SOURce:FMEMory:ALARm:TIMing:BURSt?
Response <timing> = <NR1 NUMERIC RESPONSE DATA>
<unit>=<CHARACTER RESPONSE DATA>

Function Queries the alarm insertion timing and the unit.

Example use To query the alarm insertion timing and the unit.
> :SOURce:FMEMory:ALARm:TIMing:BURSt?
<5000, FRAME

:SOURce:FMEMory:ERRor:TYPE <etype>

Parameter <etype> = <CHARACTER PROGRAM DATA>
(SDH)
OFF OFF
B1 B1
B2 B2
HB3 HP-B3
MREI MS-REI
HREI HP-REI
FAS FAS
BALL Bit all
(SONET)
OFF OFF
B1 B1
B2 B2
HB3 HP-B3
REIL REI-L
REIP REI-P
FAS FAS
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Function

Restriction

Example use

BALL Bit all

Set an error inserted into a transmission signal.

Invalid when;
:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
Concatenation mapping route is not selected.

To insert B1 into the transmission signal

> :SOURce:FMEMory:ERRor:TYPE B1

:SOURce:FMEMory:ERRor:TYPE?

Response
Function

Example use

<etype> = <CHARACTER RESPONSE DATA>

Queries the error inserted into the transmission signal.
To query the error inserted into the transmission signal.
> :SOURce:FMEMory:ERRor:TYPE?

<B1

:SOURce:FMEMory:ERRor:TIMing:TYPE <timing>

Parameter

Function

Restriction

<timing> = <CHARACTER PROGRAM DATA>

ONCE Single error
R1E_3 1E-3

R1E_4 1E-4

R1E_5 1E-5

R1E_6 1E-6

R1E_7 1E-7

R1E_8 1E-8

R1E_9 1E-9

ALL All

BURST Burs

R5E_3 5E-3

R5E_4 5E-4

R5E_5 5E-5

R5E_6 5E-6

R5E_7 5E-7

R5E_8 5E-8

R5E_9 5E-9
ALTERNATE Alternate
PROGRATE Programable rate

Sets the error addition timing.

Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
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:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
Concatenation mapping route is not selected.
:SOURce:FMEMory:ERRor:TYPE is set to <OFF>.
The timing that does not correspond to the error to be inserted is
selected.

Example use To set the error addition timing to “All”.

> :SOURce:FMEMory:ERRor:TIMing:TYPE ALL

:SOURce:FMEMory:ERRor:TIMing:TYPE?

Response <timing> = <CHARACTER RESPONSE DATA>
Function Queries the error addition timing.
Example use To query the error addition timing.
> :SOURce:FMEMory:ERRor: TIMing:TYPE?
<ALL

:SOURce:FMEMory:ERRor:TIMing: ERRor <error>

Parameter <error> = <DECIMAL NUMERIC PROGRAM DATA>

0 to 8000 Step value: 1
Function Set the number of error addition frames when Alternate is set.
Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>.
Concatenation mapping route is not selected.
:SOURce:FMEMory:ERRor:TIMing:TYPE is set to other than
<ALTERNATE>.

Example use To set the number of error addition frames to “3000” when Alternate is

set.
> :SOURce:FMEMory:ERRor:TIMing:ERRor 3000

:SOURce:FMEMory:ERRor:TIMing:ERRor?

Response <error>=<NR1 NUMERIC RESPONSE DATA>
Function Queries the number of error addition frames when Alternate is set.
Example use To query the number of error addition frames when Alternate is set.
> :SOURce:FMEMory:ERRor:TIMing:ERRor?
<3000
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:SOURce:FMEMory:ERRor:TIMing:PROGrate <error>

Parameter

Function

Restriction

Example use

<error> = <STRING PROGRAM DATA>
“1.0E-2” to “9.9E-10”
Mantissa portion 1.0 to 9.9 Step value: 0.1
Exponent portion 1 to 10 Step value: 1
“1.0E-2” can also be "1E-2”.
Sets the addition value for the Programmable rate error.
Invalid when;
:DISPlay: TMENu[:NAME] is set to other than <"FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>
Concatenation mapping route is not selected.
:SOURce:FMEMory:ERRor:TIMing:TYPE is set to other than
<PROGRATE>.
To set the addition value for the Prog.rate error addition to 1.0E-5.
> :SOURce:FMEMory:ERRor:TIMing:PROGrate “1.0E-5”

:SOURce:FMEMory:ERRor:TIMing:PROGrate?

Response
Function

Example use

<error> = <STRING RESPONSE DATA>

Queries the addition value for the Prog.rate error addition
To query the addition value for the Prog.rate error addition .
> :SOURce:FMEMory:ERRor:TIMing:PROGrate?

<“l.0E-5”

:SOURce:FMEMory:ERRor:TIMing:NORMal <normal>

Parameter

Function

Restriction

Example use

<normal> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 8000 Step value: 1

Sets the number of normal frames at Alternate.

Invalid when;
:DISPlay: TMENu[:NAME] is set to other than <“FMEMory”>.,
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>
Concatenation mapping route is not selected.
:SOURce:FMEMory:ERRor:TIMing:TYPE is set to other than
<ALTERNATE>.

To set the number of normal frames to “1700”.

> :SOURce:FMEMory:ERRor:TIMing:NORMal 1700
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:SOURce:FMEMory:ERRor:TIMing:NORMal?

Response
Function

Example use

<normal>=<NR1 NUMERIC RESPONSE DATA>
Queries the number of normal frames at Alternate.
To query the number of normal frames at Alternate.
> :SOURce:FMEMory:ERRor:TIMing:NORMal?
<1700

:SOURce:FMEMory:ERRor:TIMing:BURSt:BIT <bit>

Parameter

Function

Restriction

Example use

<bit> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 64000 Step value: 1

Sets the number of error insertion bits.

Invalid when;
:DISPlay: TMENu[:NAME] is set to other than <“FMEMory”>.
:SOURce:TELecom:MAPPing:TYPE is set to <mtype>
Concatenation mapping route is not selected.
:SOURce:FMEMory:ERRor:TIMing:TYPE is set to other
<BURST>.

To set the number of error insertion bits to 1000.

> :SOURce:FMEMory:ERRor:TIMing: BURSt:BIT 1000

:SOURce:FMEMory:ERRor:TIMing:BURSt:BIT?

Response
Function

Example use

<bit>=<NR1 NUMERIC RESPONSE DATA>
Queries the number of error insertion bits.

To query the number of error insertion bits.

> :SOURce:FMEMory:ERRor: TIMing: BURSt:BIT?
<1000

than
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6.2.2 SENSe subsystem

The SENSe subsystem sets the receiver and measurement conditions.

Function Command Parameter
Page 6-35
Sets the bit rate for receive signals. :SENSe:TELecom:BRATe brate
Queries the code speed of RX signal. :SENSe:TELecom:BRATe?
Page 6-35
Sets the mapping route for RX signal. | :SENSe:TELecom:MAPPing:TYPE mtype
Queries the mapping route of RX | :SENSe:TELecom:MAPPing:TYPE ?
signal.
Page 6-36
Sets whether to check CRC for 2M. :SENSe:TELecom:M2:CRC boolean
Queries whether to check CRC for 2M. | :SENSe:TELecom:M2:CRC?
Sets the signaling multi-frame. :SENSe:TELecom:M2:SIGNaling boolean
Queries the signaling multi-frame | :SENSe:TELecom:M2:SIGNaling?
setting.
Sets the maximum number of channels | :SENSe:TELecom:M2:MCHannel numeric
for the 2M signal.
Queries the maximum number of | :SENSe:TELecom:M2:MCHannel?
channels for the 2M signal.
Page 6-39
Sets the 1.5M signal frame. :SENSe:TELecom:M1_5:FRAMed frame
Queries the 1.5M signal frame. :SENSe:TELecom:M1_5:FRAMed?
Page 6-40
Sets the 45M signal frame. :SENSe:TELecom:M45:FRAMed frame
Queries the 45M signal frame. :SENSe:TELecom:M45:FRAMed?
Page 6-40
Sets the Monitor input operation of the | :SENSe:TELecom:M2488:MPOInt boolean
2.5G unit.
Queries the Monitor input operation of | :SENSe:TELecom:M2488:MPOInt?
the 2.5G unit.
Sets the bandwidth of the 2.5G unit. :SENSe:TELecom:M2488:BWIDth type
Queries the bandwidth of the 2.5G | :SENSe:TELecom:M2488:BWIDth?
unit.
Page 6-41
Setting of CLOCK/DATA phase | :SENSe:TELecom:PHASe time
adjustment
Querying of phase adjustment value | :SENSe:TELecom:PHASe?
(ps)
Setting of 2.5G/10G unit bandwidth :SENSe:TELecom:M9953:BWIDth type

Querying of 2.5G/10G unit bandwidth

:SENSe:TELecom:M9953:BWIDth?
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Page 6-43
Sets the input signal level. :SENSe:TELecom:IMODe imode
Queries the input signal level. :SENSe:TELecom:IMODe?
Page 6-43
Sets the cable length of DSX for RX | :SENSe:TELecom:DSX dsx
signal.
Queries the cable length of DSX for RX | :SENSe:TELecom:DSX?
signal.
Page 6-43
Starts frame capture. | :SENSe:FRAMecapture:STARt
Page 6-44
Stops frame capture. | :SENSe:FRAMecapture:STOP
Page 6-44
Queries the status of Frame capture. | :SENSe:FRAMecapture:STATe?
Page 6-44
Sets the trigger item for frame capture. | :SENSe:FRAMecapture:TRIGger:TYPE type
position
Queries the setting of Trigger item for | :SENSe:FRAMecapture:TRIGger:TYPE?
Frame capture.
Sets the trigger pattern of Frame | :SENSe:FRAMecapture:TRIGger:PATTern pattern
capture.
Queries the trigger pattern of Frame | :SENSe:FRAMecapture:TRIGger:PATTern?
capture.
Sets the trigger pattern to mask of | :SENSe:FRAMecapture:TRIGger:MASK mask

Frame capture.

Queries the trigger pattern to mask of

Frame capture.

:SENSe:FRAMecapture:TRIGger:MASK?
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:SENSe:TELecom:BRATe <brate>

Parameter <brate> = <CHARACTER PROGRAM DATA>
M9953 9953Mbit/s
M2488 2488Mbit/s
M622 622Mbit/s
M156 156Mbit/s
M156CMI 156Mbit/s CMI
52M 52Mbit/s
M52B3ZS 52Mbit/s  B3ZS
M139 139Mbit/s
M45 45Mbit/s
M34 34Mbit/s
M8 8Mbit/s
M2 2Mbit/s
M1._5 1.5Mbit/s
Function Sets the bit rate for receive signals.
Restriction Invalid when;

9953M is selected: and the 2.5G/10G unit is not installed.
2488M 1is selected: and the 2.5G unit is not installed or the 2.5G
option is not installed.

To set the code speed of RX signal to 2488 Mbit/s:

> :SENSe:TELecom:BRATe M2488

Example use

:SENSe:TELecom:BRATe?

<brate> = <CHARACTER RESPONSE DATA>
Queries the code speed of RX signal.

> :SENSe:TELecom:BRATe?

<M2488

Response
Function

Example use

:SENSe:TELecom:MAPPing:TYPE <mtype>
<mtype> = <CHARACTER PROGRAM DATA>
VC4_ASY 139M(Async.)
VC4_BLK VC4(Bulk)
VC3_ASY 34M(Async.)
VC3_SYN 34M(Sync.)
VC3_45MASY 45M(Async.)

Parameter
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Function

Restriction

Example use

VC3_BLK VC3(Bulk)
VC2_6MASY 6M(Async.)
VC2_6MBIT 6M(Bitsync.)
VC2_BLK VC2(Bulk)
VC12_ASY 2M(Async.)
VC12_BIF 2M(Bitsync.F)
VC12_BIL 2M(Bitsync.L)
VC12_BYF 2M(Bytesync.F)
VC12_BYL 2M(Bytesync.L)
VC12_BLK VC12(Bulk)
VC11_ASY 1.5M(Async.)
VC11_BIF 1.5M(Bitsync.F)
VC11_BIL 1.5M(Bitsync.L)
VC11_BYF 1.5M(Bytesync.F)
VC11_BYL 1.5M(Bytesync.L)
VC11_BLK VC11(Bulk)
VC11_384D"  384k(Data)
VC11_384V"  384k(Voice)

*: Becomes valid when the options are installed.

Sets the mapping route for RX signal.

Some mapping is invalid depending on the type of inserted unit.

See Paragraph 1.5 "Mapping Route Measurable When Installing the
2.5G Unit" and 1.6 "Mapping Route Measurable When Installing the
2.5G/10G Unit" in this manual.

To set the mapping route of RX signal to 139M (Async.):

> :SENSe:TELecom:MAPPing:TYPE VC4_ASY

:SENSe:TELecom:MAPPing:TYPE ?

Response
Function

Example use

<mtype> = <CHARACTER RESPONSE DATA>
Queries the mapping route of RX signal.

> :SENSe:TELecom:MAPPing:TYPE ?
<VC4_ASY

:SENSe:TELecom:M2:CRC <boolean>

Parameter

<boolean> = <BOOLEAN PROGRAM DATA>
OFF or 0 CRC is not checked.
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Function

Restriction

Example use

ONor1 CRC is checked.
Sets whether to check CRC for 2M.
Invalid when;
+ The 2/8/34/139/156M (CMI) unit is not installed.
«- SENSe:TELecom:BRATe is <M2488>,
and :SENSe:TELecom:MAPPing:TYPE is <VC4_BLK>,
<VC3_45MASY>, <VC3_BLK>, <VC11_ASY>, <VC11_BIF>,
<VC11_BIL>, <VC11_BYF>, <VC11_BYL>, <VC11_BLK>,
<V(C11_384D>, or <VC11_384V>.
+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC3_45MASY>,
and the 45M-2M option is not installed.
+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC4_ASY>,
<VC3_ASY>, <VC3_SYN>, and :SOURce:TELecom:DEMUX:MRATe
1s <OFF>, <M34>, or <M8>.
+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe: TELecom:MAPPing: TYPE<VC3_45MASY>, and
the 45M-2M option is not installed.
- :SENSe:TELecom:FRAMing is <OFF>, and <ON> is set.
To turn on the CRC check:
> :SENSe:TELecom:M2:CRC ON

:SENSe:TELecom:M2:CRC?

Response
Function

Example use

<boolean> = <NR1 NUMERIC RESPONSE DATA>
Queries whether to check CRC for 2M.
> :SENSe:TELecom:M2:CRC?

<1

:SENSe:TELecom:M2:SIGNaling <boolean>

Parameter

Function

Restriction

<boolean> = <BOOLEAN PROGRAM DATA>
OFF or 0 The signaling multiframe is turned off.
ONor1 The signaling multiframe is turned on.
Sets the signaling multiframe.

Invalid when;

+ The 2/8/34/139/156M (CMI) unit 1s not installed.
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Example use

« :SENSe:TELecom:BRATe is <M2488>,
and :SENSe:TELecom:MAPPing:TYPE is <VC4_BLK>,
<V(C3_45MASY>, <VC3_BLK>, <VC2_BLK>, <VC12_BLK>,
<VC11_ASY>, <VC11_BIF>, <VC11_BIL>, <VC11_BYF>,
<VC11_BYL>, <VC11_BLK>, <V(C11_384D>, or <VC11_384V>.
+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC3_45MASY>,
and the 45M-2M option is not installed.
+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC4_ASY>,
<VC3_ASY>, <VC3_SYN>, and :SENSe:TELecom:DEMUX:MRATe
1s <OFF>, <M34>, or <M8>.
+ :SENSe:TELecom:M2:MCHannel is <31>, and <ON> is set.
+ :SENSe:TELecom:FRAMing is <OFF>, and <ON> is set.
To turn on the signaling multiframe setting:

> :SENSe:TELecom:M2:SIGNaling ON

:SENSe:TELecom:M2:SIGNaling?

Response
Function

Example use

<boolean> = <NR1 NUMERIC RESPONSE DATA>
Queries the signaling multiframe setting.
> :SENSe:TELecom:M2:SIGNaling?

<1

:SENSe:TELecom:M2:MCHannel <numeric>

Parameter

Function

Restriction

<numeric> = <CHARACTER PROGRAM DATA>
30 30 channel
31 31 channel
Sets the maximum number of channels for the 2M signal.
Invalid when;
+ The 2/8/34/139/156M (CMI) unit is not installed.
« :SENSe:TELecom:BRATe is <M2488>,
and :SENSe:TELecom:MAPPing:TYPE is <VC4_BLK>,
<VC3_45MASY>, <VC3_BLK>, <VC2_BLK>, <VC12_BLK>,
<VC11_ASY>, <VC11_BIF>, <VC11_BIL>, <VC11_BYF>,
<VC11_BYL>, <VC11_BLK>, <V(C11_384D>, or <V(C11_384V>.
- :SENSe:TELecom:BRATe is
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<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC3_45MASY>,
and the 45M-2M option is not installed.
+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC4_ASY>,
<VC3_ASY>, <VC3_SYN>, and :SENSe:TELecom:DEMUX:MRATe
is <OFF>, <M34>, or <M8>.
Example use To set the maximum number of channels to 30:

> :SENSe:TELecom:M2:MCHannel 30

:SENSe:TELecom:M2:MCHannel?

Response <numeric> = <NR1 NUMERIC RESPONSE DATA>
Function Queries the maximum number of channels for the 2M signal.
Example use > :SENSe:TELecom:M2:MCHannel?

<30

:SENSe:TELecom:M1_5:FRAMed <frame>

Parameter <frame> = <CHARACTER PROGRAM DATA>
D4
ESF

Function Sets the 1.5M signal frame.

Restriction Invalid when;

* The 1.5/45/52M unit is not installed.

- :SENSe:TELecom:BRATe is <M2488>,
and :SENSe:TELecom:MAPPing:TYPE is <VC4_ASY>, <VC4_BLK>,
<VC3_ASY>, <VC3_SYN>, <VC3_BLK>, <VC2_BLK>,
<VC12_ASY>, <VC12_BIF>, <VC12_BIL>, <VC12_BYF>,
<VC12_BYL>, <VC12_BLK>, <V(C11_384D>, or <V(C11_384V>.

+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe:TELecom:MAPPing:TYPE is <VC3_45MASY>,
and :SENSe:TELecom:DEMUX:MRATe is <OFF>.

+ :SENSe:TELecom:BRATe is
<M2488>, :SENSe: TELecom:MAPPing:TYPE is
<VC3_45MASY>, :SENSe:TELecom:DEMUX:MRATe is <M2>, and
the 45M-2M option is not installed.

Example use To set the 1.5M frame to D4:
> :SENSe:TELecom:M1_5:FRAMed D4
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:SENSe:TELecom:M1_5:FRAMed?

Response
Function

Example use

<frame> = <CHARACTER RESPONSE DATA>
Queries the 1.5M signal frame.

> :SENSe:TELecom:M1_5:FRAMed?

<D4

:SENSe:TELecom:M45:FRAMed <frame>

Parameter

Function

Restriction

Example use

<frame> = <CHARACTER PROGRAM DATA>
M13

CBIT
Sets the 45M signal frame.

Invalid when;
+ The 1.5/45/52M unit is not installed.
« :SENSe:TELecom:BRATe is <M 2488>,
and :SENSe:TELecom:MAPPing:TYPE is other than
<VC3_45MASY>.
To set the 45M signal frame to M13:
> :SENSe:TELecom:M45:FRAMed M13

:SENSe:TELecom:M45:FRAMed?

Response
Function

Example use

<frame>= <CHARACTER RESPONSE DATA>
Queries the 45M signal frame.

> :SENSe:TELecom:M45:FRAMed?

<M13

:SENSe: TELecom:M2488:MPOInt <boolean>

Parameter

Function

Restriction

Example use

<boolean> = <BOOLEAN PROGRAM DATA>
OFFor 0
ONor1
Sets the Monitor input operation of the 2.5G unit.
Invalid when;
- :ROUTe:STM16:INPut is <OPTical>.
+ :SENSe:TELecom:BRATe is other than <M2488>.
To set the Monitor input operation of the 2.5G unit.
> :SENSe:TELecom:M2488:MPOInt ON
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:SENSe:TELecom:M2488:MPOInt?

Response

Function

Example use

<boolean> = <NRI NUMERIC RESPONSE DATA>

0

1
Queries the Monitor input operation of the 2.5G unit.
> :SENSe:TELecom:M2488:MPOInt?

<1

:SENSe:TELecom:M2488:BWIDth <type>

Parameter

Function

Restriction

Example use

<type>= <CHARACTER PROGRAM DATA>
NARRow
WIDE
Sets the bandwidth of the 2.5G unit.
Invalid when;
« :ROUTe:STM16:INPut is <ELECtrical>,
and :SENSe:TELecom:M2488:MPOInt is <OFF>.
+ :SENSe:TELecom:BRATe is other than <M2488>.
To set the bandwidth of the 2.5G unit to Wide.
> :SENSe:TELecom:M2488:BWIDth WIDE

:SENSe:TELecom:M2488:BWIDth?

Response
Function

Example use

<type>=<CHARACTER RESPONSE DATA>
Queries the bandwidth of the 2.5G unit.

> :SENSe:TELecom:M2488:BWIDth?
<WIDE

:SENSe:TELecom:PHASe <time>

Parameter

Function

Restriction

Example of use

<time> = <NON DECIMAL NUMERIC PROGRAM DATA >

—-30 to +30 step2
Sets CLOCK/DATA phase adjustment in O/E for signal input.
Invalid when,
MU150017A,MU1500017B unit is not installed, and invalid.
<ATM> or <JITTER> is set for :INSTrument: CONFig.
:SOURce:TELecom:BRATe is other than <M9553>
:ROUTe:STM64:INPut or :ROUTe:STS192:INPut are <ELECtrical>.
To set phase adjustment to Ops
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> :SENSe:TELecom:PAHSe 0

:SENSe:TELecom:PHASe?
Response <time> = <NON DECIMAL RESPONSE DATA>
—30 to +30 step2
Function Queries phase adjustment value (ps).
Example of use To query phase adjustment value
> :SENSe:TELecom:PHASe?
<+30

:SENSe:TELecom:M9953:BWIDth <type>

Parameter <type> = <CHARACTER PROGRAM DATA>
NARRow
WIDE
Function Sets 2.5G/10G unit (optical Rx unit when MU150000A is installed

(MU150002A, MU1500017A,B, MU150022A and B) bandwidth.
Restriction Invalid when,
:SENSE:TELecom:BRATe is other than <M9953> and <M2488>.
<NARRow> is set when MU150017A and B are installed
and :SENSe:TELecom:BRATe is <M9953> or <M2488>.
<WIDE> is set when MU150022A and B are installed
and :SENSe:TELecom:BRATe is <M9953> or <M2488>.
When :SENSe:TELecom:BRATe is <M2488>
then :SENSe:TELecom:M2488:BWIDth is the same.
Example of use To set bandwidth to WIDE
> :SENSe:TELecom:M9953:BWIDth WIDE

:SENSe:TELecom:M9953:BWIDth?

Response <type> = <CHARACTER RESPONSE DATA>
NARR
WIDE
Function Queries 2.5G/10G unit bandwidth.
Example of use > :SENSe:TELecom:M9953:BWIDth?
<WIDE

:SENSe:TELecom:IMODe <imode>
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Parameter <imode> = <CHARACTER PROGRAM DATA>
TERMinal Monitor mode OFF
MONitoring Monitor mode ON

Function Sets the input signal level.

Restriction Invalid when;

- :SENSe:TELecom:BRATe is <M2488>.
Example use To set the input signal level Monitor mode to OFF:
> :SENSe:TELecom:IMODe TERMinal

:SENSe:TELecom:IMODe?
Response <imode> = <CHARACTER RESPONSE DATA>
Function Queries the input signal level.
Example use > :SENSe:TELecom:IMODe?
<TERM

:SENSe:TELecom:DSX <dsx>
Parameter <dsx> = <CHARACTER PROGRAM DATA>

0 0ft

450 450ft

655 6551t

900 900ft
Function Sets the cable length of DSX for RX signal.
Restriction Invalid when;

* The 1.5/45/52M unit is not installed.
+ :SENSe:TELecom:BRATe is <M2488>.
Example use To set the cable length of DSX to 450 feet:
> :SENSe:TELecom:DSX 450

:SENSe:TELecom:DSX?
Response <dsx> = <CHARACTER RESPONCE DATA>
Function Queries the cable length of DSX for RX signal.
Example use > :SENSe:TELecom:DSX?

<450
:SENSe:FRAMecapture:STARt
Parameter None
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Function Starts frame capture.
Example use To start the frame capture.
> :SENSe:FRAMecapture:STARt

:SENSe:FRAMecapture:STOP
Parameter None

Function Stops frame capture.
Example use To stop frame capture.

> :SENSe:FRAMecapture:STOP

:SENSe:FRAMecapture:STATe?

Response <numeric> = <NR1 NUMERIC RESPONSE DATA>
0 indicates that the Manual Trigger is not inserted.
1 indicates that the Manual Trigger is being inserted.
Function Queries the status of Frame capture.
Example use > :SENSe:FRAMecapture:STATe?
<0

:SENSe:FRAMecapture:TRIGger:TYPE <type>,<position>

Parameter <type> = <STRING PROGRAM DATA>
(SDH)

"B1" B1
"B2" B2
"HB3" HP-B3
"LB3" LP-B3
"MREI" MS-REI
"HREI" HP-REI
"LOS" LOS
"LOF" LOF
"OOF" OOF
"MAIS" MS-AIS
"MRDI" MS-RDI
"AAIS" AU-AIS
"ALOP" AU-LOP
"HRDI" HP-RDI
"HSLM" HP-SLM
"HTIM" HP-TIM
"HUNEQ" HP-UNEQ
"K12MAtch" K1/K2 match

"K12MIsmatch" K1/K2 mismatch
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Function

Example use

"ANDF” AU-NDF
"APPJC” AU+PJC
"AMPJC” AU-PJC
"A3CONS” AU 3 cons
"EXTernal" External
"MANual" MANual
(SONET)
"B1" B1
"B2" B2
"HB3" HP-B3
"LB3" LP-B3
"REIL" REI-L
"REIP" REI-P
"LOS" LOS
"LOF" LOF
"OOF" OOF
"AISL" AIS-L
"RDIL" RDI-L
RDI-L AIS-P
"LOPP" LOP-P
"RDIP" RDI-P
"SLMP" SLM-P
"TIMP" TIM-P
"UNEQP" UNEQ-P
"K12MAtch" K1/K2 match
"K12MIsmatch"  K1/K2 mismatch
"ANDF” STS-NDF
"APPJC” STS+PJC
"AMPJC” STS 3 cons
"EXTernal” EXTernal
"MANual" MANual
<position> = <DECIMAL NUMERIC PROGRAM DATA>
1to 64 Step value: 1

Sets the trigger item for frame capture.
To set Trigger to LOF20:
> :SENSe:FRAMecapture:TRIGger:TYPE "LOF",20

:SENSe:FRAMecapture: TRIGger:TYPE?

Response

Function

Example use

<type> = <CHARACTER RESPONSE DATA>
<position>=<NR1 NUMERIC RESPONSE DATE>
Queries the setting of Trigger item for Frame capture.

To query the setting of Trigger item for Frame capture.
> :SENSe:FRAMecapture:TRIGger:TYPE?
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<"LOF",20

:SENSe:FRAMecapture:TRIGger:PATTern <pattern>
Parameter <pattern> = <STRING PROGRAM DATA>
"00000000 00000000" to "11111111 11111111"

Function Sets the trigger pattern of Frame capture.
Restriction Invalid when;

:SENSe:FRAMecapture:TRIGger:TYPE is set to other

<"K12MAtch"> or <"K12MIsmatch">.
Example use To set the Trigger pattern to "BC":

> :SENSe:FRAMecapture:TRIGger:PATTern 10111100

:SENSe:FRAMecapture: TRIGger:PATTern?

Response <pattern> = <STRING RESPONSE DATA>

Function Queries the trigger pattern of Frame capture.

Example use > :SENSe:FRAMecapture:TRIGger:PATTern?
<10111100

:SENSe:FRAMecapture:TRIGger:MASK <mask>
Parameter <mask> = <STRING PROGRAM DATA>
"00000000 00000000" to "11111111 11111111"
Function Sets the trigger pattern to mask of Frame capture.
Restriction Invalid when;
:SENSe:FRAMecapture:TRIGger:TYPE is set to other
<"K12MAtch"> or <"K12MIsmatch">.
Example use To set the Trigger pattern mask.

> :SENSe:FRAMecapture::TRIGger:MASK 1001001

:SENSe:FRAMecapture:TRIGger:MASK?

Response <mask> = <STRING RESPONSE DATA>

Function Queries the trigger pattern to mask of Frame capture.

Example use > :SENSe:FRAMecapture:TRIGger:MASK?
<1001001

than

than
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6.2.3 DISPlay subsystem

The DISPlay subsystem sets the Result and Analyze screens.

Function Command Parameter
Page 6-49
Selects the items to be displayed on the | :DISPlay: TMENu[:NAME] tdisplay
Test menu screen.
Queries the items displayed on the | :DISPlay:TMENu[:NAME] ?
Test menu screen.
Page 6-49
Selects the items displayed on the | :DISPlay:RESult[:NAME] rdisplay
Result screen.
Queries items displayed on the Result | :DISPlay:RESult[:NAME] ?
screen.
Page 6-50
Selects the contents of an error in a | :DISPlay:RESult:PERFormance:ERRor[:G826] error
measurement result (performance
G.826).
Queries the contents of an error in a | :DISPlay:RESult:PERFormance:ERRor[:G826] ?
measurement result (performance
G.826).
Page 6-51
Selects a monitor item for the Analyze | :DISPlay:ANALysis:OHMonitor:TYPE ohmonitor
main screen (OH monitor subscreen).
Queries the monitor item for the | :DISPlay:ANALysis:OHMonitor:TYPE?
Analyze main screen (OH monitor
subscreen).
Queries the SOH/TOH  monitor | :DISPlay:ANALysis:OHMonitor:SOHCh numeric
channel on the Analyze main screen | :DISPlay:ANALysis:OHMonitor:TOHCh numeric
(OH monitor subscreen).
Queries the SOH/TOH  monitor | :DISPlay:ANALysis:OHMonitor:SOHCh?
channel for the Analyze main screen | :DISPlay:ANALysis:OHMonitor:TOHCh?
(OH monitor subscreen).
Queries the SOH monitor data in OH | :DISPlay:ANALysis:OHMonitor:SOHData?
monitoring.
Page 6-54
Sets the title for the Analyze screen | :DISPlay:ANALysis:FRAMecapture:TITLe title

(Frame capture subscreen).

Queries the title for the Analyze screen

(Frame capture subscreen).

:DISPlay:ANALysis:FRAMecapture:TITLe?
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Sets the frame number to display for | :DISPlay:ANALysis:FRAMecapture:DFRame frame
the Analyze screen (Frame capture

sunscreen).

Queries the frame number to display | :DISPlay:ANALysis:FRAMecapture: DFRame?
for the Analyze screen (Frame capture

subscreen).

Sets the display position (type) on the | :DISPlay:ANALysis:FRAMecapture:JUMP:TYPE
Analyze screen (Frame capture

subscreen).

Queries the display position (type) on | :DISPlay:ANALysis:FRAMecapture:JUMP:TYPE?
the Analyze screen (Frame capture

subscreen).

Sets the display position (Number) on | :DISPlay:ANALysis:FRAMecapture:JUMP:LINE numeric
the Analyze screen (Frame capture

subscreen).

Queries the display position (Number) | :DISPlay:ANALysis:FRAMecapture:JUMP:LINE?

on the Analyze screen (Frame capture

subscreen).
Sets the start and end positions to | :DISPlay:ANALysis:FRAMecapture:PRINt from
print the Frame capture data. to

Queries the start and end positions to | :DISPlay:ANALysis:FRAMecapture:PRINt?

print the Frame capture data.

Instructs scroll on the Frame capture | :DISPlay:ANALysis:FRAMecapture:SCRoll type

data table for the Analyze screen.

Set wave length for the Analyze : Opt. | :DISPlay:ANALysis:OPMeter:WLENgth type

power meter screen.

Queries wave length for the Analyze : | :DISPlay:ANALysis:OPMeter:WLENgth?

Opt. power meter screen.
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:DISPlay: TMENu[:NAME] <tdisplay>
<tdisplay> = <STRING PROGRAM DATA>

Parameter

Function

Restriction

Example use

"TSEarch"
"MANual"
"MANual:JOFF"
"PSEQuence"
"PSEQuence:JOFEF"
"DELay"

"ASETup"

Trouble search screen
Manual(STM) screen
Manual(STM) screen
Pointer sequence screen
Pointer sequence screen
Delay screen

Auto setup screen

Selects the items to be displayed on the Test menu screen.

Invalid when;

+ :SENSe:TELecom:MMODe is <ISERvice>, and <"DELay"> is set.

To set the items displayed on the Test menu screen to the MANual:jitter

screen:

> :DISPlay: TMENu:NAME "MANual:JON"

or

> :DISPlay: TMENu "MANual:JON"

:DISPlay: TMENu[:NAME]?
<tdisplay> = <STRING RESPONSE DATA>

Response

Function

Example use

"TSE"

"MAN"
"MAN:JOFF"
"PSEQ"
"PSEQ:JOFF"
"DEL"
"ASETup"

Trouble search screen
Manual screen

Manual screen

Pointer sequence screen
Pointer sequence screen
Delay screen

Auto setup screen

Queries the items displayed on the Test menu screen.

> :DISPlay: TMENu:NAME?

or
> :DISPlay:TMENu?
<"MAN:JOFF"

:DISPlay:RESult[:NAME] <rdisplay>
<rdisplay> = <STRING PROGRAM DATA>

Parameter

"TSEarch"

Trouble search screen
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"EALarm" Error/Alarm screen

"JUSTificat" Justification screen

"ZOOM" Zoom screen

"PERFormance" Performance screen

"DELay" Delay screen

"B2" B2 Error screen
Function Selects the items displayed on the Result screen.
Restriction Invalid when;

+ :DISPlay:TMENu[:NAME] is other than <"TSEarch">, and
<"T'SEarch"> is set.
Example use To set items displayed on the Result screen to "T'SEarch":
> :DISPlay:RESult:NAME "TSEarch"
or

> :DISPlay:RESult "T'SEarch"

:DISPlay:RESult[:NAME]?
Response <rdisplay> = <STRING RESPONSE DATA>
"TSE" Trouble search screen
"EAL" Error/Alarm screen
"JUST" Justification screen
"ZOOM" Zoom screen
"PERF" Performance screen
"DEL" Delay screen
"B2" B2 Error screen
Function Queries items displayed on the Result screen.
Example use > :DISPlay:RESult:NAME?
or
> :DISPlay:RESult?
<"TSE"

:DISPlay:RESult:PERFormance: ERRor[:G826] <error>

Parameter <error> = <STRING PROGRAM DATA>
"BIP" BIP
"REI" REI
"FCRC" FAS/CRC
"PARITY" Parity
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Function

Restriction

Example use

"BIT" Bit
Selects the contents of an error in a measurement result (performance
G.826).
Invalid when;

+ The 1.5/45/52M unit is installed; and <"PARITY"> is set.

+ :DISPlay: TMENu[:NAME] is other than <"MANual[:JOFF]"> and
<"PSEQuence[:JOFF]">.

- :CALCulate:TELecom:PERFormance:TYPE is <OFF>, <G821>,
<M2100>, or <M2101>.

- :SENSe:TELecom:MAPPing:TYPE is <VC4_BLK>, <VC3_BLK>,
<VC2_BLK>, <VC12_BLK>, <VC11_BLK>, <VC11_384V>, or
<V(C11_384D>, and
<"FCRC"> or <"BIT"> is set.

- :SENSe:TELecom:MMODe 1is <OSERvice>, and <"FCRC"> is set.

« :SENSe:TELecom:MMODe is <ISERvice>, and <"BIT"> is set.

+ :SENSe:TELecom:MMODe is
<ISERvice>, :SENSce:TELecom: DEMUX:MRATe is <OFF>, and
<"FCRC"> is set when :SENSe:TELecom:FRAMing is <OFF>,

To set an error in a measurement result (performance G.826) to BIP:
> :DISPlay:RESult:PERFormance:ERRor "BIP"
or,

> :DISPlay:RESult:PERFormance:ERRor:G826 "BIP"

:DISPlay:RESult:PERFormance:ERRor[:G826]?

Response

Function

Example use

<error> = <STRING RESPONSE DATA>
Queries the contents of an error in a measurement result (performance
G.826).
> :DISPlay:RESult:PERFormance:ERRor?
or,
> :DISPlay:RESult:PERFormance:ERRor:G826?
< "BIP"

:DISPlay:ANALysis:OHMonitor:TYPE <ohmonitor>

Parameter

<ohmonitor> = <CHRACTER PROGRAM DATA>

OHead OH

PMSP PTR,K1/K2
PTRace Path trace

PFRame DSn frame
TTRace Trail trace
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IBYTe Info. Byte
PAYLoad Payload
TANDem Tandem
SIGNal Signalling
Function Selects a monitor item for the Analyze main screen (OH monitor
subscreen).
Restriction Invalid when;

:DISPlay: TMENu[:NAME] is set to other than <"MANual[:JOFF]">,
<PSEQuenc [:"JOFF"]>.
:SENSe:TELecom:BRATe is set to other than <M139> <M45>,
<M34>, <M8>, <M2>, and <M1_5>; and <OHead>, <PMSP>, or
<PTRace> is set.
:SENSe:TELecom:MAPPing:TYPE 1s set to <VC4_BLK>,
<V(C3_45MASY>, <VC3_BLK>, <VC2_BLK>, <VC2_MC>,
<VC12_BLK>, <VC11_ASY>, <VC11_BIF>, <VC11_BIL>,
<VC11_BYF>, <VC11_BYL>, or <VC11_BLK>; and <PFRame> is
set.
:SENSe:TELecom:BRATe is set to <M45> or <M1_5>; and
<PFRame> is set.
:SENSe:TELecom:DEMUX:MRATe 1s set to <OFF>;
and :SENSe:TELecom:FRAMing is set to <OFF>; and <PFRame> is
set.
:SENSe:TELecom:BRATe is other than <M139> and <M34>; and
<TTRace> is set.
<SIGNal> is set; and the option 09 is not installed.

Example use To select Path trace.

> :DISPlay:ANALysis:OHMonitor:TYPE PTRace

:DISPlay:ANALysis:OHMonitor:TYPE?

Response <ohmonitor> = <CHRACTER RESPONSE DATA>
OH OH
PMSP PTR,K1/K2
PTR Path trace
PFR DSn frame
TTR Trail trace
IBYT Info. byte
PAYL Payload
TANDem Tandem
SIGNal Signalling
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Function Queries the monitor item for the Analyze main screen (OH monitor
subscreen).

Example use > :DISPlay:ANALysis:OHMonitor:TYPE?
<PTR

:DISPlay:ANALysis:OHMonitor:SOHCh<numeric>
:DISPlay:ANALysis:OHMonitor:TOHCh <numeric>

Parameter <numeric> = <DECIMAL NUMERIC PROGRAM DATA>
1to 64 Step value: 1
Function Sets the SOH/TOH monitor channel on the Analyze main screen (OH

monitor subscreen).
Restriction Invalid when;
- :DISPlay:TMENu[:NAME] is other than <"MANual[:JOFF]"> and
<PSEQuence [:"JOFF"]>.
- :DISPlay:ANALysis:OHMonitor:TYPE is other than <OH>.
:SENSe:TELecom:BRATe 1s set to <M156>, <M156CMI>,
<M52B3ZS>, <M 139>, <M45>, <M 34>, <M8>, <M2>, or <M1_5>.
Example use > :DISPlay:ANALysis:OHMonitor:SOHCh 4

:DISPlay:ANALysis:OHMonitor:SOHCh?
:DISPlay:ANALysis:OHMonitor:TOHCh?

Response <numeric> = <NR1 NUMERIC RESPONSE DATA>
1to 64 Step value: 1
Function Queries the SOH/TOH monitor channel for the Analyze main screen

(OH monitor subscreen).
Example use > :DISPlay:ANALysis:OHMonitor:SOHCh?
<4

:DISPlay:ANALysis:OHMonitor:SOHData?
Response <string> = <STRING RESPONSE DATA>
SOH monitor data (hexadecimal display)
*: If there is no data, the following contents are output.

+ When the bit rate is set to 2488M or 9953M:
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TTy TTy TTs TTy Ty 7Ty 7Ty 7Ty 7T

Function Queries the SOH monitor data in OH monitoring.
Example use > :DISPlay:ANALysis:OHMonitor:SOHData?
<"01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09,
01, 02, 03, 04, 05, 06, 07, 08, 09"

:DISPlay:ANALysis:FRAMecapture:TITLe <title>

Parameter <title> = <STRING PROGRAM DATA>
"Title string": Title string (maximum 15 characters)
The title string length is 0 to 15 character(s) and double-
quotation marks are usable.

Pad the string with spaces when its length is less than 15

characters.
Function Sets the title for the Analyze screen (Frame capture subscreen).
Example use To display "TITLE-DISP" as the title of measurement:

> :DISPlay:ANALysis:FRAMecapture:TITLe "TITLE-DISP"

:DISPlay:ANALysis:FRAMecapture:TITLe?

Response <title> = <STRING RESPONSE DATA>
Function Queries the title for the Analyze screen (Frame capture subscreen).
Example use > :DISPlay:ANALysis:FRAMecapture:TITLe?

<"TITLE-DISP !

:DISPlay:ANALysis:FRAMecapture:DFRame <frame>
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Parameter <frame> = <DECIMAL NUMERIC PROGRAM DATA>
1to 26 Step value: 1
Function Sets the frame number to display for the Analyze screen (Frame
capture subscreen).

Example use To set the frame start position at 1:

> :DISPlay:ANALysis:FRAMecapture:DFRame 1

:DISPlay:ANALysis:FRAMecapture: DFRame?

Response <frame> = <DECIMAL NUMERIC RESPONSE DATA>

Function Queries the frame number to display for the Analyze screen (Frame
capture subscreen).

Example use > :DISPlay:ANALysis:FRAMecapture:DFRame?

<1

:DISPlay:ANALysis:FRAMecapture:JUMP:TYPE

Parameter <type> = <CHARACTER PROGRAM DATA>
TRIGger Displays the trigger position.
NUMBer Displays the Number position.

Function Sets the display position (type) on the Analyze screen (Frame capture
subscreen).
Restriction Invalid when;

No capture data exists.
Example use To shift to the trigger display position:
> :DISPlay:ANALysis:FRAMecapture:JUMP:TYPE TRIGger

:DISPlay:ANALysis:FRAMecapture:JUMP:TYPE?

Response <type> = <CHARACTER RESPONSE DATA>
TRIG Displays the trigger position.
NUMB Displays the Number position.

Function Queries the display position (type) on the Analyze screen (Frame
capture subscreen).

Example use > :DISPlay:ANALysis:FRAMecapture:JUMP:TYPE?
<TRIG

:DISPlay:ANALysis:FRAMecapture:JUMP:LINE <numeric>

Parameter <numeric> = <DECIMAL NUMERIC RESPONSE DATA>
1to 17272 Step value: 1
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Function Sets the display position (Number) on the Analyze screen (Frame
capture subscreen).

Restriction Invalid when;
No capture data exists.

Example use To set the display position at 10:
> :DISPlay:ANALysis:FRAMecapture:JUMP:LINE 10

:DISPlay:ANALysis:FRAMecapture:JUMP:LINE?

Response <numeric> = <DECIMAL NUMERIC RESPONSE DATA>

Function Queries the display position (Number) on the Analyze screen (Frame
capture subscreen).

Example use > :DISPlay:ANALysis:FRAMecapture:JUMP:LINE?
<10

:DISPlay:ANALysis:FRAMecapture:PRINt <from>,<to>

Parameter <from> = <DECIMAL NUMERIC PROGRAM DATA>
1 to 17280 Step value: 1
<to> = <DECIMAL NUMERIC PROGRAM DATA>
<from> to 17280 Step value: 1
Function Sets the start and end positions to print the Frame capture data.
Restriction Invalid when;

The range is selected other than Bit Rate: 9953M: 1 to 17280,
2448M: 1 to 4320.
The set value is greater than the total number of Capture data.

Example use To print the Frame capture data from 10 to 20:

> :DISPlay:ANALysis:FRAMecapture:PRINt 10,20

:DISPlay:ANALysis:FRAMecapture:PRINt?
Response <from> = <NR1 NUMERIC RESPONSE DATA>
<to>=<NR1 NUMERIC RESPONSE DATA>

Function Queries the start and end positions to print the Frame capture data.
Example use To query the start and end positions to print the Frame capture data:
> :DISPlay:ANALysis:FRAMecapture:PRINt?
<10,20

:DISPlay:ANALysis:FRAMecapture:SCRoll <type>
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Parameter

Function

Example use

<type> = <CHARACTER PROGRAM DATA>

TOP Jumps to the top position of horizontal axis
of data.

END Jumps to the end position of horizontal axis
of data.

BEFOR Scrolls to the left by 18 bytes on the
horizontal axis of data.

NEXT Scrolls to the right by 18 bytes on the
horizontal axis of data.

Instructs scroll on the Frame capture data table for the Analyze screen.
To scroll to the end position of table:
> :DISPlay:ANALysis:FRAMecapture:SCRoll END

:DISPlay:ANALysis:OPMeter:WLENgth <length>

Parameters

Function

Restrictions

Example use

<boolean> = <CHARACTER PROGRAM DATA>
"1.31" 1.31pm
"1.55" 1.55um
Sets Wave length for Opt. Power meter.
This command is disabled in the following cases:
<"OPMeter">cannot be selected for :DISPlay:ANALysis[:NAME].
:SENSe:TELecom:BRATe is set to 156M and CMI/52M
B3ZS/139M/34M/8M/2M/45M/1.5M.
:SENSe:TELecom:BRATe is set to 622M/156M with MPO111A
mounted (fixed to 1.31um)
:SENSe:TELecom:BRATe is set to 622M/156M with MPO0112A
mounted (fixed to 1.55um)
:SENSe:TELecom:BRATe is set to 52M with MP0122B mounted
(fixed to 1.31pum)
:SENSe:TELecom:BRATe is set to 52M with MP0122C mounted
(fixed to 1.55pm)
To set Wave length for Opt. power meter to 1.31:
> :DISPlay:ANALysis:OPMeter:WLENgth 1.31
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:DISPlay:ANALysis:OPMeter:WLENgth?

Response <boolean> = <CHARACTER PROGRAM DATA>
"1.31" 1.31pm
"1.55" 1.55um
Function Queries Wave length for Opt. Power meter.
Example use > :DISPlay:ANALysis:OPMeter:WLENgth?
<“1.31”
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6.2.4 ROUTe subsystem

The ROUTe subsystem provides the control (setting and display) related

to the signal route in measurement units.

Function Command ‘ Parameter
Page 6-60
Sets the input of the 2.5G signal. :ROUTe:STM16:INPut type
Queries the input setting of the 2.5G [ :ROUTe:STM16:INPut?
signal.
Page 6-60
Sets the output of the 2.5G signal. :ROUTe:STM16:0UTPut type
Queries the output setting of the 2.5G | :ROUTe:STM16:0UTPut?
signal.
Page 6-60
Setting of 10G signal input on SDH :ROUTe:STM64:INPut type
Setting of 10G signal input on SONET | :ROUTe:STS192:INPut type
Querying of 10G signal input on SDH | :ROUTe:STM64:INPut?
Querying of 10G signal input on | :ROUTe:STS192:INPut?
SONET
Setting of 10G signal output on SDH :ROUTe:STM64:0UTPut type
Setting of 10G signal output on [ :ROUTe:STS192:0UTPut type

SONET

Querying of 10G signal output on SDH

:ROUTe:STM64:0UTPut?

Querying of 10G signal output on
SONET

:ROUTe:STS192:0UTPut?
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6 - 60

:ROUTe:STM16:INPut <type>

Parameter <type> = <CHARACTER PROGRAM DATA>
OPTical
ELECtrical

Function Sets the input of the 2.5G signal.

Restriction Invalid when;

+ :SOURce:TELecom:BRATe is other than <M2488>.
Example use To set the input of the 2.5G signal to Optical.
> :ROUTe:STM16:INPut OPTical

:ROUTe:STM16:INPut?
Response <type> = <CHARACTER RESPONSE DATA>
Function Queries the input setting of the 2.5G signal.
Example use > :ROUTe:STM16:INPut?

<OPT

:ROUTe:STM16:0UTPut <type>

Parameter <TYPE> = <CHARACTER PROGRAM DATA >
OPTicall (1.31 x m)
OPTical2 (1.55 1 m)
ELECtrical

Function Sets the output of the 2.5G signal.

Restriction Invalid when;

+ 25G (1.31 p m) unit is not installed; and <OPTicall> is set.
+ 2.5G (1.55 u m) unit is not installed; and <OPTical2> is set.
+ :SENSe:TELecom:BRATe is other than <M2488>.

Example use >:ROUTe:STM16:0UTPut OPTicall

:ROUTe:STM16:0UTPut?

Response <type> = <CHARACTER RESPONSE DATA>
Function Queries the output setting of the 2.5G signal.
Example use > ROUTe:STM16:0UTPut?

<OPT1

(SDH) :ROUTe:STM64:INPut <type>
(SONET) :ROUTe:STS192:INPut <type>
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Parameter <type> = <CHARACTER PROGRAM DATA>
OPTical
ELECtrical

Function Sets 10G signal input

Restriction Invalid when,

-:SENSE:TELecom:BRATe is other than <M9953>.
Example of use To set 10G signal input to Optical
> :ROUTe:STM64:INPut OPTical

(SDH) :ROUTe:STM64:INPut?
(SONET) :ROUTe:STS192:INPut?

Response <type> = <CHARACTER RESPONSE DATA>
OPT
ELEC
Function Queries 10G signal input.
Example of use > :ROUTe:STM64:INPut?
<OPT

(SDH) :ROUTe:STM64:0UTPut <type>
(SONET) :ROUTe:STS192:0UTPut <type>

Parameter <type> = <CHARACTER PROGRAM DATA>
OPTicall (1.31 pm)
OPTical2 (1.55 pm)
ELECtrical
Function Sets 10G signal output.
Restriction Invalid when,

- <Opticall> is set when 10G (1.31 um) unit is not installed.

+ <Optical2> is set when 10G (1.55 um) unit is not installed.

- :SENSe:TELecom:BRATe is other than <M9953>.
Example of use To set 10G signal output to Optical (1.31 pm)

> :ROUTe:STM64:0UTPut OPTicall

(SDH) :ROUTe:STM64:0UTPut?

(SONET) :ROUTe:STS192:0UTPut?

Response <type> = <CHARACTER RESPONSE DATA>
OPT1
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OPT2
ELEC
Function Queries 10G signal output.
Example of use > :ROUTe:STM64:0UTPut?
<OPT1
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6.2.5 CALCulate subsystem

The CALCulate subsystem sets the performance measurement and

displays the measured result.

Function Command Parameter
Page 6-64
Sets the type of performance | :CALCulate:TELecom:PERFormance:TYPE perform
measurement.
Queries the type of performance | :CALCulate:TELecom:PERFormance:TYPE?
measurement.
Page 6-64
Queries the Frame Capture data. :CALCulate:FRAMecapture : DATA? startl
start2
stopl
stop2
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:CALCulate:TELecom:PERFormance:TYPE <perform>

Parameter <perform> = <CHARACTER PROGRAM DATA>
OFF OFF
G821 G.821 performance measurement
G826 G.826 performance measurement
M2100 M.2100 performance measurement
M2101 M.2101 performance measurement
Function Sets the type of performance measurement.
Restriction Invalid when;

+ All the following conditions are satisfied; and <G821> or <M2100> is
set.
(a):SENSe:TELecom:BRATe is <M2488>.
(b):SENSe:TELecom:MMODe is <ISERvice>.
(¢):SENSe:TELecom:DEMUX:MRATe is <OFF>.
(d):SENSe:TELecom:FRAMing is <OFF>.
Example use To set the performance measurement of the M.2100:

> :CALCulate:TELecom:PERFormance:TYPE M2100

:CALCulate:TELecom:PERFormance: TYPE?

Response <perform>= <CHARACTER RESPONSE DATA>

Function Queries the type of performance measurement.

Example use > :CALCulate:TELecom:PERFormance:TYPE?
<M2100

:CALCulate:FRAMecapture : DATA? <startl>,<start2><stopl>,<stop2>
Parameter <start1>, <stopl> = <DECIMAL NUMERIC PROGRAM DATA>
1to9 Stepvalue: 1 Line No.
<start2>, <stop2> = <DECIMAL NUMERIC PROGRAM DATA>

1to 4320 2448M Step value: 1 Column No.
1to 17280 9953M Step value: 1 Column No.
Response <string> = <STRING RESPONSE DATA>
Receives data of the designated numbers in hexadecimal digits.
Function Queries the Frame Capture data.
Example use To queries the Frame Capture data from the third line of seven column

to the third line of eleven column.
> :CALCulate:FRAMecapture : DATA? 3,7,3,11
<”00,01,02,03,04”
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6.2.6 TEST subsystem
The TEST subsystem displays the self-test result, etc.

Function Command Parameter

Page 6-68
Sets the STM16 to the test item of the | :TEST:CONTent:STM16 boolean
main-frame function test.
Queries the setting state of the STM16 | :TEST:CONTent:STM16 ?

in the main-frame function test.

Page 6-68
Sets the wavelength of the STM16 | :TEST:CONTent:SWAVelength type
test.
Queries the test wavelength at the | :TEST:CONTent:SWAVelength ?
STM16 test.
Sets “Optical STM-64" as a test item | :TEST:SCONtent:OPT64 type

for the main unit function test.

Queries the “Optical STM-64" setting | :TEST:SCONtent:OPT64 ?

status for the main unit function test

Sets the wavelength to be tested with | :TEST:SCONtent:WAVelength64 type
the Optical STM-64 test.

Queries the wavelength to be tested | :TEST:SCONtent:WAVelength64 ?
with the STM-64 test.
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TEST:CONTent:STM16 <boolean>

Parameter <boolean> = <BOOLEAN PROGRAM DATA>

OFF or 0 Does not make the STM16 test.

ONor1 Make the STM16 test.
Function Sets the STM16 to the test item of the main-frame function test.
Restriction Invalid when;

+ :TEST:TYPE is other than <MFT>.
- :TEST:CONTent:TYPE is other than <ISEL>.
* The 2.5G unit is not installed.
Example use To set the STM16 to the test item.
> TEST:CONTent:STM16 ON

:TEST:CONTent:STM16 ?
Response <boolean> = <NR1 RESPONSE DATA>
Function Queries the setting state of the STM16 in the main-frame function test.
Example use > TEST:CONTent:STM16
<1

TEST:CONTent:SWAVelength <type>

Parameter <type> = <CHARACTER PROGRAM DATA>
ALL Wavelength 1.31 y m and 1.55 u m
131 Wavelength 1.31 u m
1.55 Wavelength 1.55 u m

Function Sets the wavelength of the STM16 test.

Restriction Invalid when;

+ :TEST:TYPE is other than <MFT>.
+ :TEST:CONTent:TYPE is other than <ISEL>.
* The 2.5G unit is not installed.
- MP0127A is usable; and <1_55> is set.
+- MP0128A is usable; and <1_31> is set.
Example use To set the test wavelength to 1.31 u m.
> ' TEST:CONTent:SWAVelength 1_31

:TEST:CONTent:SWAVelength ?

Response <type> = <CHARACTER RESPONSE DATA>
Function Queries the test wavelength at the STM16 test.
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Example use > TEST:CONTent:SWAVelength?
<1.31

' TEST:SCONtent:OPT64 <boolean>

Parameter <boolean> = <BOOLEAN PROGRAM DATA>
OFFor 0 Does not preform the Optical STM-64 test.
ONor1l Performs the Optical STM-64 test.
Function Sets “Optical STM-64" as a test item for the main unit function test.
Restrictions This command is disabled in the following cases:

- :DISPlay:SETup[:NAME] is set to other than <"STESt”>.
- :'TEST: TYPE is set to other than <"MFTest”>.
- :TEST:SCONtent:TYPE is set to other than <’"ISELect”>.

Example use To set “Optical STM-64” as a test item.
> :TEST:SCONtent:OPT64 ON

‘:TEST:SCONtent:OPT64
Parameter <boolean> = <NR1 NUMERIC RESPONSE DATA>

0 Does not preform the Optical STM-64 test.

1 Performs the Optical STM-64 test.
Function Queries the “Optical STM-64” setting status for the main unit function

test
Example use > :TEST:SCONtent:OPT64?
<1
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6 - 68.

:TEST:SCONtent:WAVelength64 <type>

Parameter

Function

Restrictions

Example use

<type> = <CHARACTER PROGRAM DATA>
“STM64_1.55" 10 G, wavelength of 1.55 pm
“STM64_1.31" 10 G, wavelength of 1.31 pm
“STM16_1.31" 2.5 G, wavelength of 1.31 pm
“STM16_1.55" 2.5 G, wavelength of 1.55 pm

Sets the wavelength to be tested with the Optical STM-64 test.

This command is disabled in the following cases:

+ :DISPlay:SETup[:NAME] is set to other than <"STESt”>.

+ :TEST: TYPE is set to other than <"MFTest”>.

+ :TEST:SCONtent:TYPE is set to other than <"ISELect”>.
To set the wavelength to be tested to 2.5 G and a wavelength
of 1.31pm
> ' TEST:SCONtent:WAVelength64 “STM16_1.31”

' TEST:SCONtent:WAVelength64?

Response

Function

Example use

<type> = <CHARACTER RESPONSE DATA>

Same as for :TEST:SCONtent:WAVelength64

Queries the wavelength to be tested with the STM-64 test.
> :TEST:SCONtent:WAVelength64?

<“STM16_1.31"



Appendix A Specifications

Specifications of 2.5G, 2.5G/10G, and 10G units are explained.
Explanations here for SDH and SONET are described side-by-side.

Example .... STM64/STS192

/N

Description for SDH Description for SONET



Appendix A Specifications

A.1  Specifications of the MP0127A 2.5G (1.31) Unit

Iltem No. ltem Specification
1 Optical Output
1.1 Bit rate 2488.32Mbit/s £100ppm
1.2 Code NRZ
1.3 Optical source type |DFB-LD
14 Peak wavelength 1310nm *=20nm
1.5 Wavelength width 1lnm (Maximum width: - 20 dB)
1.6 Suppression ratio 30 dB or more
1.7 Optical power output |-4dBm=3dB (PN average power)
1.8 Optical output In accordance with Eye Mask specification using 4th Bessel filter
waveform (See "12 Eye Mask".)
1.9 Extinction ratio 10 dB or more
1.10 Connector FC-PC (Single mode fiber)
2 Optical Input
2.1 Bit rate 2488.32Mbit *=100ppm
2.2 Code NRZ
2.3 Receive light 1310nm band
wavelength
2.4 Level Narrow : -28 to-9dBm(BER 1X10-10 or less, +10°C to +30°C)
(PN average power) -27 to -9dBm(BER 1X10-10 or less,  0°C to +40°C)
25 Absolute maximum |Wide : -20 to -9dBm(BER 1X 1010 or less, +10°C to +40°C)
Rating 0dBm (Peak power)
2.6 Optical input return |> 27dBm (1310nm) or more
Loss
2.7 Connector FC-PC (Single mode fiber)




A.1 Specifications of the MP0127A 2.5G (1.31) Unit

Item No. ltem Specification
3 Electric Output
3.1 Data
3.1.1 Bit rate 2488.32Mbit/s =100ppm
3.1.2 Code NRZ
3.1.3 Level ECL 0.8V£0.3Vpp
314 Connector SMA 50Q -2V
3.2 Clock
3.2.1 Frequency 2488.32MHz = 100ppm
3.2.2 Level ECL 0.8V£0.3Vpp
3.2.3 Connector SMA 50Q -2V
3.3 Clock/Data phase Timing

g >
.

t t =|80|ps

4 Electric input
4.1 Data
4.11 Bit rate 2488.32Mbit/s £100ppm
41.2 Code NRZ
4.1.3 Level ECL
414 Connector SMA 50Q -2V
4.2 Clock
421 Frequency 2488.320MHz =+ 100ppm
422 Level ECL
4.2.3 Connector SMA 50Q -2V
4.3 Clock/Data phase Timing
>
X
I T
—»LL— t  t =[80[ps
5 Monitor Input
5.1 Bit rate 2488.32Mbit/s £100ppm
5.2 Interface NRZ
5.3 Level 0.1 to 1Vpp
5.4 Connector SMA 50Q
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Iltem No. ltem Specification
6 External Clock Input
6.1 Bit rate 2488.32Mbit/s +100ppm
6.2 Level 0.8%+0.3Vypp
6.3 Connector SMA 50Q
7 Clock Sync Output
71 Frequency 155.562MHz £100ppm
7.2 Level ECL (AC)
7.3 Connector SMA 50Q
8 Receive Clock Output
8.1 Frequency 2488.32MHz *=100ppm
8.2 Level ECL (AC)
8.3 Connector SMA 50Q
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A.1 Specifications of the MP0127A 2.5G (1.31) Unit

Iltem No. ltem Specification
9 Optical functions
9.1 Transmission Selection of Wide or Narrow
9.2 bandwidth selection
Optical input power
measurement
9.21 Measurement rage |- 30 to - 9 dBm (1310 nm, peak power)
9.2.2 Absolute accuracy +2 dB or less (at - 20 dBm, 1310 nm)
9.2.3 Linearity +2 dB or less (at - 30 to - 9 dBm, 1310 nm)
9.3 Optical output control |The key switch is used to control the emission of an optical
output.
9.4 Laser remote interlock | When the laser remote interlock terminal is opened, the optical
output is forcibly turned off.
9.5 Optical output power|Power detection threshold value: - 6 to - 8 dB range of ordinary
detection operation power
When the optical output power exceeds the threshold value,
the lamp comes on. When the optical output power falls
below the threshold value, the lamp goes off.
9.6 Optical output delayed | When the on-operation of optical output power of the function
transmission described in Item 9.3 and 9.4 is performed, the display comes
on.
When the optical output light is emitted several seconds after
the optical output power is turned on, the display comes on.
9.7 Laser safety standard |21 CFR1040.10 : CLASSIIb
IEC 60825-1 : CLASS 1
9.8 INPUT LOS detection |[Detects an input loss (at - 40 to - 35 dBm or without data signal

input).
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Iltem No. Item Specification
10 Electrical functions
10.1 Mapping See "1.5 Mapping Route Measurable When Installing the 2.5G
Unit".
10.2 Through Passes the received 2.5G signal to the transmitter section, as it
1s.
10.3 Error Insertion Refer to MP1570A Operation Manual Vol.1.
104 Alarm Addition Refer to MP1570A Operation Manual Vol.1.
10.5 OH Preset SOH/TOH :
#1 SDH/SONET: Uses the value set in the #1 main
frame.
#2 to #16: Presets all bytes except for B1, H1, H2, H3,
and C1. Sets common values for #2 to #16.
A value that identifies a channel can be set in C1.
10.6 Error Measurement Refer to MP1570A Operation Manual Vol.1.
10.7 Alarm Measurement Refer to MP1570A Operation Manual Vol.1.

Measurement range




A.1 Specifications of the MP0127A 2.5G (1.31) Unit

Item No.

ltem

Specification

10.8

10.9

10.10

10.11

10.12

10.13

Performance

Alarm detection/release

conditions

Monitor

Clock

Clock Loss detection

Framed/Unframed

Satisfies ITU-T G.826.
B1 : EB, ES, SES, BBE, ESR, SESR, BBER, US
B2 : EB, ES, SES, BBE, ESR, SESR, BBER, US
Measurement range : EB, ES, SES, BBE, US
0 to 999999, 1.0E06 to 9.9E15, >9.9E15 (Over flow)
ESR, SESR, BBER
1.0E-15 to 9.9E-01, 1.0E-00, <1.0E-15 (Under flow)
Values 0 (EB, ES, SES, BBE, or US) and 1.0E-00 (ESR, SESR,
or BBER) are set during one second after the start of
measurement.
LOS Detection : Optical input loss
Release : 2 frames
OOF  Detection : 4 frames
Release : 2 frames
MS-AIS/AIS-L
Detection : 5 frames of b678 = 111 of K2
Release : 5 frames of bits other than b678 = 111 of K2
Sync.  Detection : 10000-bit error in 99968 bits
(non-fame) Release : No error in 64-bit succession
K1, K2 bytes, AU/STS pointer, SOH/TOH 9x9 bytes, Pathtrace

Refer to MP1570A Operation Manual Vol.1.

Detects clock loss for External Clock..

PRBS223-1 (Option 02 installed)
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Item No. ltem Specification
11 Jitter Additom o)
.. 1tional error PP
11.1 Output jitter * SDH/SONET
internal signal
2488.32M 2U1 0.110
32U1 2.2

Filter : HP1+LP

* SDH/SONET internal signal: VC4/STS3cSPE mapping,

Info : PRBS 223-1,
Scramble "ON", + 10°C to + 40°C at input level -12 to —10
dBm. Additional 0.01 Ulpp/dB with input level < -12 dBm

Additional error (Ulims)

* SDH/SONET
internal signal

2488.32M 2UI 0.027
32U1 0.55

Filter : HP1+LP
* SDH/SONET internal signal: VC4/STS3cSPE mapping,
Info : PRBS 223-1,
Scramble "ON", + 10°C to + 40°C at input level -12 to —10
dBm. Additional 0.01 Ulpp/dB with input level < -12 dBm

/ / / ‘ Vélidrénge‘ /

11.2 Jitter tolerance T
2, 800 / /
o
©
2 2
S
S
< 02
Q
1;‘)

f6 fr f2 13 f4

Jitter frequency [Hz]
6 7 f1 2 3 f4

2.5Gbit/s 10 12.1 | 5K | 100K | 1M | 20M

Bit rate

Measurement condition
* +10 to +40°C
+ Input level : -12to-10dBm




A.1 Specifications of the MP0127A 2.5G (1.31) Unit

Item No. Item Specification
12 Eye Mask Uses the 4th Bessel Thomson filter to evaluate the waveform in
accordance with the following Eye Mask specification:
<Eye Mask specification>
(0.5,1.25) Coordinates (X,Y)
(0, 0.5.1) a.n
Center of H level
(0:4,0.75) (0.6,0.75)
> 0.2505) /. \(0.75,0.5)
(0:4,0:25) (0.6,0:25)
Center of L level
(0,0) (0.5,0) (1,0)
(0.5,-0.25)
X
Center of cross point —_— Center of cross point
13 General
13.1 Dimensions, mass |21(H) X 255(W) X 167.6(D)mm (Excluding projections) , less than
2 kg
13.2 Operation 0 to +40°C
temperature
13.3 Storage -20 to +60°C
temperature
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A.2 Specifications of the MP0128A 2.5G (1.55) Unit

Item No. ltem Specification
1 Optical Output
1.1 Bit rate 2488.32Mbit/s £100ppm
1.2 Code NRZ
1.3 Optical source type |DFB-LD
DFB-LD (built-in EA modulation, option 01)
14 Peak wavelength 1550nm *+20nm
1.5 Wavelength width 1nm (Maximum width: - 20 dB)
1.6 Suppression ratio 30 dB or more
1.7 Optical power output |-4dBm=*3dB (PN average power)
1.8 Optical output In accordance with Eye Mask specification using 4th Bessel filter
waveform (See "12 Eye Mask".)
1.9
1.10 Extinction ratio 10 dB or more
Connector FC-PC (Single mode fiber)
2 Optical Input
2.1 Bit rate 2488.32Mbit/s =100ppm
2.2 Code NRZ
2.3 Receive light 1550nm band
wavelength
2.4 Level Narrow : -28 to -9dBm(BER 1X10-10 or less, +10°C to +30°C)
(PN average power) -27 to -9dBm(BER 1X 1019 or less,  0°C to +40°C)
Wide : -20 to -9dBm(BER 1Xx10-10 or less, +10°C to +40°C)
2.5 Absolute maximum [0dBm (Peak power)
rating
2.6 Connector FC-PC (Single mode fiber)
2.7 Return loss 27dB (1550nm) or more




A.2 Specifications of the MP0128A 2.5G (1.55) Unit

Item No. Item Specification
3 Electric Output
3.1 Data
3.1.1 Bit rate 2488.32Mbit/s =100ppm
3.1.2 Code NRZ
3.1.3 Level ECL 0.8V£0.3Vpp
314 Connector SMA 50Q -2V
3.2 Clock
3.2.1 Frequency 2488.320MHz*100ppm
3.2.2 Level ECL 0.8V£0.3Vypp
3.2.3 Connector SMA 50Q -2V
3.3 Clock/Data phase Timing

g >
.

t t =|80|ps

4 Electric input
4.1 Data
4.11 Bit rate 2488.32Mbit/s £100ppm
41.2 Code NRZ
4.1.3 Level ECL
414 Connector SMA 50Q -2V
4.2 Clock
421 Frequency 2488.32MHz =+ 100ppm
422 Level ECL
4.2.3 Connector SMA 50Q -2V
4.3 Clock/Data phase Timing
>
X
I T
—»LL— t  t =[80[ps
5 Monitor Input
5.1 Bit rate 2488.32Mbit/s £100ppm
5.2 Interface NRZ
5.3 Level 0.1 to 1Vpp
5.4 Connector SMA 50Q
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Item No. ltem Specification
6 External Clock Input
6.1 Bit rate 2488.32Mbit/s +100ppm
6.2 Level 0.8+0.3Vpp
6.3 Connector SMA 50Q
7 Clock Sync Output
71 Frequency 155.562MHz £100ppm
7.2 Level ECL (AC)
7.3 Connector SMA 50Q
8 Receive Clock Output
8.1 Frequency 2488.32MHz *=100ppm
8.2 Level ECL (AC)
8.3 Connector SMA 50Q




A.2 Specifications of the MP0128A 2.5G (1.55) Unit

Iltem No. ltem Specification
9 Optical functions
9.1 Transmission Selection of Wide or Narrow
bandwidth selection
9.2 Optical input power |-
measurement
9.21 Measurement rage |- 30 to - 9 dBm (1550 nm, peak power)
9.2.2 Absolute accuracy +2 dB or less (at - 20 dBm, 1550 nm)
9.2.3 Linearity +2 dB or less (at - 30 to - 9 dBm, 1550 nm)
9.3 Optical output control |The key switch is used to control the emission of an optical
output.
9.4 Laser remote interlock | When the laser remote interlock terminal is opened, the optical
output is forcibly turned off.
9.5 Optical output power|Power detection threshold value: - 6 to - 8 dB range of ordinary
detection operation power
When the optical output power exceeds the threshold value,
the lamp comes on. When the optical output power falls
below the threshold value, the lamp goes off.
9.6 Optical output delayed | When the on-operation of optical output power of the function
transmission described in Item 9.3 and 9.4 is performed, the display comes
on.
When the optical output light is emitted several seconds after
the optical output power is turned on, the display comes on.
9.7 Laser safety standard |21 CFR1040.10 : CLASSIIb
IEC 60825-1 : CLASS 1
9.8 INPUT LOS detection |[Detects an input loss (at - 40 to - 35 dBm or without data signal

input).
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ltem No. ltem Specification
10 Electrical functions
10.1 Mapping See "1.5 Mapping Route Measurable When Installing the 2.5G
Unit".
10.2 Through Passes the received 2.5G signal to the transmitter section, as it
1s.
10.3 Error Insertion Refer to MP1570A Operation Manual Vol.1.
104 Alarm Addition Refer to MP1570A Operation Manual Vol.1.
10.5 OH Preset SOH/TOH:
#1 SDH/SONET: Uses the value set in the #1 main
frame.
#2 to #16: Presets all bytes except for B1, H1, H2, H3,
and C1. Sets common values for #2 to #16.
A value that identifies a channel can be set in C1.
10.6 Error Measurement Refer to MP1570A Operation Manual Vol.1.
10.7 Alarm Measurement Refer to MP1570A Operation Manual Vol.1.

Measurement range




A.2 Specifications of the MP0128A 2.5G (1.55) Unit

Item No.

ltem

Specification

10.8

10.9

10.10

10.11

10.12
10.13

Performance

Alarm detection/release

conditions

Monitor

Clock

Clock Loss detection
Framed/Unframed

Satisfies ITU-T G.826.
B1 : EB, ES, SES, BBE, ESR, SESR, BBER, US
B2 : EB, ES, SES, BBE, ESR, SESR, BBER, US
Measurement range : EB, ES, SES, BBE, US
0 to 999999, 1.0E06 to 9.9E15, >9.9E15 (Over flow)
ESR, SESR, BBER
1.0E-15 to 9.9E-01, 1.0E-00, <1.0E-15 (Under flow)
Values 0 (EB, ES, SES, BBE, or US) and 1.0E-00 (ESR, SESR,
or BBER) are ser during one second after the start of
measurement.
LOS Detection : Optical input loss
Release : 2 frames
OOF  Detection : 4 frames
Release : 2 frames
MS-AIS/AIS-L
Detection : 5 frames of b678 = 111 of K2
Release : 5 frames of bits other than b678 = 111 of K2
Sync.  Detection : 10000-bit error in 99968 bits
(non-frame) Release : No error in 64-bit succession
K1, K2 bytes, AU/STS pointer, SOH/TOH 9x9 bytes, Pathtrace

Refer to MP1570A Operation Manual Vol.1.

Detects clock loss for External Clock.
PRBS 223-1 (Option 02 installed)
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Item No. Item Specification
11 Jitter Additional error (Ulrp)
11.1 Output jitter Bit rate Range * SDH/SONET
internal signal
2UI 0.110
2488.32M 39U1 9.9

Filter : HP1+LP
* SDH/SONET internal signal: VC4/STS3cSPE mapping,
Info : PRBS 223.1,
Scramble "ON", + 10°C to + 40°C at input level -12 to —10
dBm. Additional 0.01 Ulpp/dB with input level < -12 dBm

Additional error (Ulims)
Bit rate Range * SDH/SONET
internal signal
2U1 0.027
2488.32M 32Ul 0.55

Filter : HP1+LP
* SDH/SONET internal signal: VC4/STS3cSPE mapping,
Info : PRBS 223.1,
Scramble "ON", + 10°C to + 40°C at input level -12 to —10
dBm. Additional 0.01 Ulpp/dB with input level <-12 dBm

_ S,
11.2 Jitter tolerance & / / / Valid range

= 800 / /

)

o

=)

= 2

o

£

= 0.2

]

)

f6 fr f2 13 f4

Jitter frequency [Hz]

Bit rate 6 £7 f1 2 3 f1

2.5Gbit/s 10 12.1 | 5K | 100K | 1M | 20M

Measurement condition
+ +10 to +40°C
 Input level : -12to -10dBm




A.2 Specifications of the MP0128A 2.5G (1.55) Unit

Item No. Item Specification
12 Eye Mask Uses the 4th Bessel Thomson filter to evaluate the waveform in
accordance with the following Eye Mask specification:
<Eye Mask specification>
(0.5,1.25) Coordinates (X,Y)
(0, 0.5.1) a.n
Center of H level
(0:4,0.75) (0.6,0.75)
> 0.25,0.5)< >(0.75,0.5)
(0:4,0:25) (0.6,0:25)
Center of L level
(0,0) (0.5,0) (1,0)
(0.5,-0.25)
X
Center of cross point —_— Center of cross point
13 General
13.1 Dimensions, mass | 21(H) X 255(W) X 167.6(D)mm (Excluding projections) , less than
2 kg
13.2 Operation 0 to +40°C
temperature
13.3 Storage -20 to +60°C
temperature
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A.3 Specifications of the MP0129A 2.5G (1.31/1.55) Unit

Item No. ltem Specification
1 Optical Output
1.1 Bit rate 2488.32Mbit/s £100ppm
1.2 Code NRZ
1.3 Optical source type |1310nm band : DFB-LD
1550nm band : DFB-LD
1550nm band : DFB-LD (built-in EA modulation, option 01)
1.4 Peak wavelength 1310nm *+20nm
1550nm=*=20nm
1.5 Wavelength width 1nm (Maximum width: - 20 dB)
1.6 Suppression ratio 30 dB or more
1.7 Optical power output |-4dBm=*=3dB (PN average power)
1.8 Optical output In accordance with Eye Mask specification using 4th Bessel filter
waveform (See "12 Eye Mask".)
1.9 Extinction ratio 10 dB or more
1.10 Connector FC-PC (Single mode fiber)
2 Optical Input
2.1 Bit rate 2488.32Mbit/s
2.2 Code NRZ
2.3 Receive light 1310nm band and 1550nm band
wavelength
2.4 Level Narrow : -28 to -9dBm(BER 1X10-10 or less, +10°C to +30°C)
(PN average power) -27 to -9dBm(BER 1X10-10 or less,  0°C to +40°C)
Wide  :-20to -9dBm(BER 1X10-10 or less, +10°C to +40°C)
2.5 Absolute maximum |[0dBm (Peak power)
Rating
2.6 Optical input return |27dBm or more
loss
2.7 Connector FC-PC (Single mode fiber)




A.3 Specifications of the MP0129A 2.5G (1.31/1.55) Unit

Item No. Item Specification
3 Electric Output
3.1 Data
3.1.1 Bit rate 2488.32Mbit/s =100ppm
3.1.2 Code NRZ
3.1.3 Level ECL 0.8V£0.3Vpp
314 Connector SMA 50Q -2V
3.2 Clock
3.2.1 Frequency 2488.32MHz *=100ppm
3.2.2 Level ECL 0.8V£0.3Vpp
3.2.3 Connector SMA 50Q -2V
3.3 Clock/Data phase Timing

g >
.

t t =|80|ps

4 Electric input
4.1 Data
4.11 Bit rate 2488.32Mbit/s £100ppm
41.2 Code NRZ
4.1.3 Level ECL
414 Connector SMA 50Q -2V
4.2 Clock
421 Frequency 2488.32MHz =+ 100ppm
422 Level ECL
4.2.3 Connector SMA 50Q -2V
4.3 Clock/Data phase Timing
>
X
I T
—»LL— t  t =[80[ps
5 Monitor Input
5.1 Bit rate 2488.32Mbit/s £100ppm
5.2 Interface NRZ
5.3 Level 0.1 to 1Vpp
5.4 Connector SMA 50Q
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Item No. ltem Specification
6 External Clock Input
6.1 Bit rate 2488.32Mbit/s +100ppm
6.2 Level 0.8+0.3Vpp
6.3 Connector SMA 50Q
7 Clock Sync Output
71 Frequency 155.562MHz £100ppm
7.2 Level ECL (AC)
7.3 Connector SMA 50Q
8 Receive Clock Output
8.1 Frequency 2488.32MHz *=100ppm
8.2 Level ECL (AC)
8.3 Connector SMA 50Q

A-20



A.3 Specifications of the MP0129A 2.5G (1.31/1.55) Unit

Iltem No. ltem Specification
9 Optical functions
9.1 Transmission Selection of Wide or Narrow
bandwidth selection
9.2 Optical input power |-
measurement
9.21 Measurement rage |- 30 to - 9 dBm (1310/1550 nm, peak power)
9.2.2 Absolute accuracy + 2 dB or less (at - 20 dBm, 1310/1550 nm)
9.2.3 Linearity + 2 dBor less (at - 30 to - 9 dBm, 1330/1550 nm)
9.3 Optical output control |The key switch is used to control the emission of an optical
output.
9.4 Laser remote interlock | When the laser remote interlock terminal is opened, the optical
output is forcibly turned off.
9.5 Optical output power|Power detection threshold value: - 6 to - 8 dB range of ordinary
detection operation power
When the optical output power exceeds the threshold value,
the lamp comes on. When the optical output power falls
below the threshold value, the lamp goes off.
9.6 Optical output delayed | When the on-operation of optical output power of the function
transmission described in Item 9.3.1, 9.3.2, or 9.3.3 is performed, the display
comes on.
When the optical output light is emitted several seconds after
the optical output power is turned on, the display comes on.
9.7 Laser safety standard |21 CFR1040.10 : CLASSIIb
IEC 60825-1 : CLASS 1
9.8 INPUT LOS detection |[Detects an input loss (at - 40 to - 35 dBm or without data signal

input).
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ltem No. ltem Specification
10 Electrical functions
10.1 Mapping See "1.5 Mapping Route Measurable When Installing the 2.5G
Unit".
10.2 Through Passes the received 2.5G signal to the transmitter section, as it
1s.
10.3 Error Insertion Refer to MP1570A Operation Manual Vol.1.
104 Alarm Addition Refer to MP1570A Operation Manual Vol.1.
10.5 OH Preset SOH/TOH
#1 SDH/SONET: Uses the value set in the #1 main
frame.
#2 to #16: Presets all bytes except for B1, H1, H2, H3,
and C1. Sets common values for #2 to #16.
A value that identifies a channel can be set in C1.
10.6 Error Measurement Refer to MP1570A Operation Manual Vol.1
10.7 Alarm Measurement Refer to MP1570A Operation Manual Vol.1

Measurement range
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A.3 Specifications of the MP0129A 2.5G (1.31/1.55) Unit

Item No.

ltem

Specification

10.8

10.9

10.10

10.11

10.12
10.13

Performance

Alarm detection/release

conditions

Monitor

Clock

Clock Loss detection
Framed/Unframed

Satisfies ITU-T G.826.
B1 : EB, ES, SES, BBE, ESR, SESR, BBER, US
B2 : EB, ES, SES, BBE, ESR, SESR, BBER, US
Measurement range : EB, ES, SES, BBE, US
0 to 999999, 1.0E06 to 9.9E15, >9.9E15 (Over flow)
ESR, SESR, BBER
1.0E-15 to 9.9E-01, 1.0E-00, <1.0E-15 (Under flow)
Values 0 (EB, ES, SES, BBE, or US) and 1.0E-00 (ESR, SESR,
or BBER) are ser during one second after the start of
measurement.
LOS Detection : Optical input loss
Release : 2 frames
OOF  Detection : 4 frames
Release : 2 frames
MS-AIS/AIS-L
Detection : 5 frames of b678 = 111 of K2
Release : 5 frames of bits other than b678 = 111 of K2
Sync.  Detection : 10000-bit error in 99968 bits
(non-frame) Release : No error in 64-bit succession
K1, K2 bytes, AU/STS pointer, SOH/TOH 9 X 9 bytes, Path

trace

Refer to MP1570A Operation Manual Vol.1.

Detects clock loss for External Clock.
PRBS 223-1 (Option 02 installed)
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Item No. [tem Specification
11 Jitter Additional error (Ulrp)
11.1 Output jitter Bit rate Range * SDH/SONET
internal signal
2UI 0.110
2488.32M 39U1 9.9

Filter : HP1+LP
* SDH/SONET internal signal: VC4/STS3cSPE mapping, Info :
PRBS 2231,

Scramble "ON", + 10°C to + 40°C at input level -12 to — 10
dBm. Additional 0.01 Ulpp/dB with input level < -12 dBm

Additional error (Ulims)
Bit rate Range * SDH/SONET
internal signal
2UI 0.027
2488.32M 3901 055

Filter : HP1+LP
* SDH/SONET internal signal: VC4/STS3cSPE mapping, Info :
PRBS 2231,

Scramble "ON", + 10°C to + 40°C at input level -12 to — 10
dBm. Additional 0.01 Ulpp/dB with input level <-12 dBm

_ S,
11.2 Jitter tolerance & / / / Valid range

= 800 / /

)

o

=)

= 2

o

£

= 0.2

]

E

f6 fr f2 13 f4

. Jitter frequency [Hz]
Bitrate T | 1 | 2 | B | ™

2.5Gbit/s 10 12.1 | 5K | 100K | 1M | 20M

Measurement condition
+ 4+10 to +40°C
* Input level : -12to-10dBm
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A.3 Specifications of the MP0129A 2.5G (1.31/1.55) Unit

Item No. Item Specification
12 Eye Mask Uses the 4th Bessel Thomson filter to evaluate the waveform in
accordance with the following Eye Mask specification:
<Eye Mask specification>
(0.5,1.25) Coordinates (X,Y)
(0, 0.5.1) a.n
Center of H level
(0:4,0.75) (0.6,0.75)
> 0.25,0.5)< >(0.75,0.5)
(0:4,0:25) (0.6,0:25)
Center of L level
(0,0) (0.5,0) (1,0)
(0.5,-0.25)
X
Center of cross point —_— Center of cross point
13 General
13.1 Dimensions, mass | 21(H) X 255(W) X 167.6(D)mm (Excluding projections) , less than
2 kg
13.2 Operation 0 to +40°C
temperature
13.3 Storage -20 to +60°C
temperature
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A.4 Specifications of the MU150008A 2.5G (1.31) Unit

Iltem No. ltem Specification
1 Optical input signal
1.1 Bit rate 2488.320Mbit/s = 100ppm
1.2 Input signal code NRZ
1.3 Receive optical 1310nm band
wavelength band
1.4 Optical input level Narrow:-27 to -9dBm(BER 1 X 1010 or less, at 0 - 30°C)
(PN average power)
Wide :-20 to -9dBm(BER 1X10-10 or less,10 - 40°C)
15 Absolute Maximum 0 dBm(peak power)
Input power
1.6 Optical Input 27dB or more
return loss
1.7 Connector FC-PC(SMF)
2 Optical output signal
2.1 Bit rate 2488.32Mbit/s =100ppm
22 Optical source type 1310nm band optical source : DFB-LD
23 Peak wavelength 1310nm band optical source : 1310nm +20nm
24 Wavelength width 1.0nm max. (Full width at -20dB)
2.5 Side mode 30dB or more
suppression ratio
26 Optical output -4dBm=*=3dB (PN average power)
power
2.7 Output signal code NRZ
2.8 Optical output In accordance with Eye mask specification using 4th Bessel
wave form LPF(See Item No .11)
29 Extinction ratio 10dB or more
2.10 Connector FC-PC(SMF)
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A.4 Specifications of the MU150008A 2.5G(1.31) Unit

Item No. Item Specification
3 Electric input signal
Data input

3.1 Bit rate 2488.320Mbit/s = 100ppm
3.2 Input signal level

Data input mode ECL

Monitor input 0.1 to 1V(p-p)

mode

3.3 Input signal code NRZ
34 Impedance

Data input mode 50Q /-2V termination

Monitor input 50Q AC

mode
3.5 Connector SMA
Clock input
3.6 Frequency 2488.320MHz=100ppm
3.7 Input signal level ECL(50Q /-2V termination)
3.8 Clock/Data phase Timing
Data >< ><
Clock
>
+40ps

3.9 Connector | SMA
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Item No. Item Specification
4 External clock input
41 Frequency 2488.320MHz*=100ppm
4.2 Impedance 50Q AC
4.3 Connector SMA
5 Electric output signal
Data output
5.1 Bit rate 2488.320Mbit/s = 100ppm
5.2 Output signal level | ECL
53 Output signal code | NRZ
54 Impedance 50Q /-2V termination
5.5 Connector SMA
Clock output
5.6 Frequency 2488.320MHz=+100ppm
5.7 Output signal level | ECL
5.8 Clock/Data phase Timing
Data ><
Clock
—>
*+40ps
5.9 Impedance 50Q /-2V termination
5.10 Connector SMA
6 Clock sync. output
6.1 Frequency 155.520MHz %= 100ppm
6.2 Output signal level | ECL (50Q AC)
6.3 Connector SMA
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A.4 Specifications of the MU150008A 2.5G(1.31) Unit

ltem No. ltem Specification
7 Receive clock
output
71 Frequency 2488.320MHz=100ppm
7.2 Output signal level ECL(0Q AC)
7.3 Connector SMA
8 Optical functions
8.1 Transmission Selection of Wide or Narrow
bandwidth selection
8.2 Optical input power|-
measurement
8.21 Measurement rage |- 30 to - 9 dBm (1310 nm, peak power)
8.2.2 Absolute accuracy + 2 dBorless (at - 20 dBm, 1310 nm)
8.2.3 Linearity * 2dBorless (at- 30 to-9dBm, 1310 nm)
8.3 Optical output control |The key switch is used to control the emission of an optical
output.
8.4 Laser remote interlock | When the laser remote interlock terminal is opened, the optical
output is forcibly turned off.
8.5 Optical output power|Power detection threshold value: - 6 to - 8 dB range
detection of ordinary operation power
When the optical output power exceeds the threshold
value, the lamp comes on. When the optical output
power falls below the threshold value, the lamp goes off.
8.6 Optical output delayed | When the on-operation of optical output power of the function
transmission described in Item 8.3 and 8.4 are performed, the display comes
on.
When the optical output light is emitted several seconds after
the optical output power is turned on, the display comes on.
8.7 Laser safety standard |21 CFR1040.10 : CLASSIIb
IEC 60825-1 : CLASS 1
8.8 INPUT LOS detection |Detects an input loss (at - 40 to - 35 dBm or without data signal

input).
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Item No. ltem Specification
9 Electric functions)
9.1 Mapping See "1.5 Mapping Route Measurable When Installing the
9.2 Concatenation 2.5G Unit".
mapping
9.3 Through mode Only when Tx&Rx mode
Bit rate 2488.320Mbit/s
Mode Transparent through, OH overwrite, Payload
overwrite, add/drop
94 Insert/Extract mode Inserts the STM-n (n =0 or 1)/ STS-n (n =1 or 3) signals
(inputted from an external equipment) into the STM-N (N =
16)/ STS-N (N = 48) signals.
Extracts the STM-n (n = 0 or 1)/ STS-n (n = 1 or 3) signals from
the STM-N (N = 16)/ STS-N (N = 48) signals, and then outputs
them. At that time, B1 and B2 are re-calculated.
Bit rate STM-1/STS-3
Interface STM-1/STS-3
9.5 CID mode
all"0"/all"1" 0 to 100Bytes, all"0"/all"1" alternate
PN pattern PN7
In the CID mode, the scrambler of STM-16/STS48 stops.
Measurement LOS, LOF, Syncloss, Bit
9.6 Test Pattern Refer to MP1570A Operation Manual Vol.1.
(Non-Frame,
Concatenation)
9.7 Error addition Refer to MP1570A Operation Manual Vol.1.

Timing
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A.4 Specifications of the MU150008A 2.5G(1.31) Unit

ltem No. Item Specification
9.8 Alarm addition Refer to MP1570A Operation Manual Vol.1.
Timing
9.9 OH preset data SOH/TOH : All bytes other than B1,B2, H1, H2, and H3
VC3/STS1 POH, VC4/STS3 POH : All bytes other than B3
VC1/VT POH : All bytes other than BIP-2
- They can be set in plain languages or bit.
9.10 Pointer setting AU/STS pointer : 522 (fixed) SS:00to 11
(Dummy Channel) TU/VT pointer : 0 (fixed) SS:00to 11
9.11 Path Trace J1,J2 (with or without CRC7) inserted in the TX side
(Dummy Channel) ASCII code (64bytes)
9.12 Pay Load
(Dummy channel)
Mode Copy / Dummy
Dummy Pattern all"0", all"1", PN11, PN15
1)Dummy channel of STM1/STS3 with a measurement channel
has the mapping up to the same level as the
measurement channel.
2)Dummy channel of STM1/STS3 without
measurement channel has the mapping up to bulk of
the same level as the measurement channel
YcIn-service
9.13 Error measurement Refer to MP1570A Operation Manual Vol.1.
(In-service)
9.14 Alarm measurement Refer to MP1570A Operation Manual Vol.1.

(In-service)
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Item No. ltem Specification
9.15 | Performance G826(SDH/SONET) : B1, B2, B3, BIP-2, MS-REI/REI-L,
(In-service) HP-REI/REI-P, LP-REI/REL-V
measurement range
SES
ESR
SESR
%ESBER 0 to 999999, 1.0E06 to 9.9E15, 9.9E15
BBE
SDP
YrOut-of-service
9.16 Error measurement Refer to MP1570A Operation Manual Vol.1.
(Out-of-service)
9.17 Alarm measurement Refer to MP1570A Operation Manual Vol.1.
(Out-of-service)
9.18 Performance

(Out-of-service)

G826 : B1, B2, B3, MS-REI/REI-L.
measurement range : ES, SES, ESR, SESR, BBER, US, BBE,

SDP -

0 to 999999, 1.0E06 to 9.9E15, > 9.9E15
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A.4 Specifications of the MU150008A 2.5G(1.31) Unit

ltem No.

ltem

Specification

9.19

Detection-Release
conditions

Refer to MP1570A Operation Manual Vol.1.
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Item No. ltem Specification
9.20 OH test Refer to MP1570A Operation Manual Vol.1.
9.20.1 | OH monitor SOH/TOH of the specified channel or payload 9 X9 bytes
9.20.2 | OH capture SOH/TOH and POH 1byte is inputted by a trigger shown below
Depth (Trigger In).
Setting 1023byte
Trigger Out SOH/TOH or POH : 1byte
Trigger In Measurable error/alarm
Trigger point - including error/alarm of SDH/SONET
- 1to 1023 are settable.
9.20.3 | OH change SOH/TOH or POH1byte, RSOH,MSOH,SOH/TOH,POH
(except for B1, B2, B3, and BIP-2)
Timing A-pattern : 1 to 64frames, B-pattern : 1 to 64frames
Alternative : A=1 to 8000, B=1 to 8000
9.20.4 | OH BERT SOH/TOH or POH1byte (except for B1, B2, B3, and BIP-2)
Test pattern Pattern : OFF, 211-1,215-1(INV)
9.20.5 | OH add/drop SOH/TOH or POH1byte (except for the add of B1, B2, B3, and
BIP-2)
Setting : ON/OFF
9.21 Delay measurement
9.21.1 | Measurement period 0.5, 1, 2, 5, 10s (for concatenation)
0.5, 1.0s (Except for Concatenation)
9.21.2 | measurement range 0to999 s, 1.0 to 999.9ms, 1.0 to 10.0s,>Timeout
9.21.3 | Accuracy *+5us atperiod=0.5/1s, =50us at2/5/10s
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A.4 Specifications of the MU150008A 2.5G(1.31) Unit

ltem No. Item Specification
9.22 Frame memory (TX)
Memory size STM-16/STS48 X 64frame (2.5Mbytes)
Configuration A frame : length(1 to 64 frames) X repeat(1 to 8000 frames)
B frame : length(63 to 0 frames) X repeat(1 to 8000 frames)
OH pattern Copies OH preset data to all frames, user program
Payload pattern all"0", all"1", Playback (outputs the captured data)
Parity B1 and B2 are automatically calculated.
Adding concatenation B3: on/off
Error addition FAS, Bit all, B1, B2, B3, MS-REI/REI-L
Alarm addition LOS, LOF, MS-AIS/AIS-L, MS-RDI/RDI-L
K1,K2setting Same as (SDH/SONET)
Pointer setting Same as (SDH/SONET)
Path trace Same as (SDH/SONET)
setting
9.23 Frame capture (RX)

Memory size
Trigger

Trigger point

STM-16/STS48 X 64frames (2.5Mbytes)
Measurable error/alarm

alarm K1,/K2 : same/not same trigger
(16bit mask, possible)

NDF, +PJC, -PJC, 3cons, manual, External
1 to 64 (32)
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Item No.

ltem

Specification

9.24
9.24 .1

Jitter
Output jitter

Bit rate(bit/s)

range

Additional error (Ulp-p)

*SDH Internal

2488.320M

2UI
32U1

HP1+LP

HP2+LP

Spec.

Spec.

0.10
2.2

0.05
1.1

*SDH/SONET Internal : VC4-16¢/STS48¢ , Info : PRBS 223-1, HP1 +
LP, HP2+LP,Scramble:ON
measurement conditions

Input level:-12 to -10dBm, +10°C to +40°C, Wide

additional 0.01UIp-p/dB with input level < -12dBm

Additional error.(Ulrms)
*SDH Internal
Spec.
0.027
0.55

range

Bit rate(bit/s)

2U1
32U1

2488.320M

*SDH/SONET Internal : VC4-16¢/STS48c , Info : PRBS 223-1, HP +

LP, Scramble:ON
measurement conditions
Input level:-12 to -10dBm, +10°C to +40°C, Wide
additional 0.002UIrms/dB with input level < -12dBm

9.24.2 | Jitter tolerance
/S /

Valid range

/

v

800

0.2

Jitter Amplitude [UI,,]

6 7Tl 2 B e

measurement conditions
Input level:-12 to -10dBm, +10°C to +40°C, Narrow

. Jitter Frequency [Hz]
Bit Rate
fo f7 f1 2 3 4
2.5Gbit/s 10 12.1 5K 100K 1M 20M
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A.4 Specifications of the MU150008A 2.5G(1.31) Unit

ltem No. ltem Specification
10 General
10.1 Dimensions, 21mm(H) X 255mm(W) X 167.6mm(D) (Excluding projections)
mass Less than 2.0kg
10.2 | Operation 0 to +40°C
temperature
10.3 | Storage -20 to +60°C
temperature
11 Eye mask
(in using 4th Bessel
LPF) (0.5,1.25) X)Y)
0.3,1
©.p ( ) a.p Center of H
(0.4,0.75 (0.6,0.75
- (0.25,0.5 \(0.' 5,0.5
(0.4,0.25 (0.6,0.25
o.H 6169 VRN Center of L
(0.5,-025)
X
Center of cross point S Center of cross point
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A.5 Specifications of the MU150009A 2.5G (1.55) Unit

Iltem No. ltem Specification
1 Optical input signal
1.1 Bit rate 2488.320Mbit/s = 100ppm
1.2 Input signal code NRZ
1.3 Receive optical 1550nm band
wavelength band
1.4 Optical input level Narrow:-27 to -9dBm(BER 1 X 1010 or less, at 0 - 30°C)
(PN average power)
Wide :-20 to -9dBm(BER 1X10-10 or less,10 - 40°C)
15 Absolute Maximum 0 dBm(peak power)
Input power
1.6 Optical Input 27dB or more
return loss
1.7 Connector FC-PC(SMF)
2 Optical output signal
2.1 Bit rate 2488.32Mbit/s =100ppm
22 Optical source type 1550nm band optical source : DFB-LD
23 Peak wavelength 1550nm band optical source : 1550nm +20nm
24 Wavelength width 1.0nm max. (Full width at -20dB)
2.5 Side mode 30dB or more
suppression ratio
26 Optical output -4dBm=*=3dB (PN average power)
power
2.7 Output signal code NRZ
2.8 Optical output In accordance with Eye mask specification using 4th Bessel
wave form LPF(see Item No .11)
29 Extinction ratio 10dB or more
2.10 Connector FC-PC(SMF)
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A.5 Specifications of the MU150009A 2.5G(1.55) Unit

Item No. Item Specification
3 Electric input signal
Data input

3.1 Bit rate 2488.320Mbit/s = 100ppm
3.2 Input signal level

Data input mode ECL

Monitor input 0.1 to 1V(p-p)

mode

3.3 Input signal code NRZ
34 Impedance

Data input mode 50Q /-2V termination

Monitor input 50Q AC

mode
3.5 Connector SMA
Clock input
3.6 Frequency 2488.320MHz=100ppm
3.7 Input signal level ECL(50Q /-2V termination)
3.8 Clock/Data phase Timing
Data >< ><
Clock
>
+40ps

3.9 Connector | SMA
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Item No. Item Specification
4 External clock input
41 Frequency 2488.320MHz*=100ppm
4.2 Impedance 50Q AC
4.3 Connector SMA
5 Electric output signal
Data output
5.1 Bit rate 2488.320Mbit/s = 100ppm
5.2 Output signal level | ECL
53 Output signal code | NRZ
54 Impedance 50Q /-2V termination
5.5 Connector SMA
5.6 Clock output 2488.320MHz=+100ppm
5.7 Frequency ECL
Output signal level
5.8 Clock/Data phase Timing
Data ><
Clock
—>
*+40ps
5.9 Impedance 50Q /-2V termination
5.10 Connector SMA
6 Clock sync. output
6.1 Frequency 155.520MHz %= 100ppm
6.2 Output signal level | ECL (50Q AC)
6.3 Connector SMA
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A.5 Specifications of the MU150009A 2.5G(1.55) Unit

ltem No. ltem Specification
7 Receive clock
output
71 Frequency 2488.320MHz=100ppm
7.2 Output signal level ECL(0Q AC)
7.3 Connector SMA
8 Optical functions
8.1 Transmission Selection of Wide or Narrow
bandwidth selection
8.2 Optical input power|-
measurement
8.21 Measurement rage |- 30 to - 9 dBm (1550 nm, peak power)
8.2.2 Absolute accuracy + 2 dBorless (at - 20 dBm, 1550 nm)
8.2.3 Linearity * 2dBorless (at - 30 to - 9 dBm, 1550 nm)
8.3 Optical output control |The key switch is used to control the emission of an optical
output.
8.4 Laser remote interlock | When the laser remote interlock terminal is opened, the optical
output is forcibly turned off.
8.5 Optical output power|Power detection threshold value: - 6 to - 8 dB range
detection of ordinary operation power
When the optical output power exceeds the threshold
value, the lamp comes on. When the optical output
power falls below the threshold value, the lamp goes off.
8.6 Optical output delayed | When the on-operation of optical output power of the function
transmission described in Item 8.3 and 8.4 are performed, the display comes
on.
When the optical output light is emitted several seconds after
the optical output power is turned on, the display comes on.
8.7 Laser safety standard |21 CFR1040.10 : CLASSIIb
IEC 60825-1 : CLASS 1
8.8 INPUT LOS detection |Detects an input loss (at - 40 to - 35 dBm or without data signal

input).
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Item No. ltem Specification
9 Electric functions)
9.1 Mapping See "1.5 Mapping Route Measurable When Installing the
9.2 Concatenation 2.5G Unit".
mapping
9.3 Through mode Only when Tx&Rx mode
Bit rate 2488.320Mbit/s
Mode Transparent through, OH overwrite, Payload
overwrite, add/drop
94 Insert/Extract mode Inserts the STM-n (n =0 or 1)/ STS-n (n =1 or 3) signals
(inputted from an external equipment) into the STM-N (N =
16)/ STS-N (N = 48) signals.
Extracts the STM-n (n = 0 or 1)/ STS-n (n = 1 or 3) signals from
the STM-N (N = 16)/ STS-N (N = 48) signals, and then outputs
them. At that time, B1 and B2 are re-calculated.
Bit rate STM-1/STS-3
Interface STM-1/STS-3
9.5 CID mode
all"0"/all"1" 0 to 100Bytes, all"0"/all"1" alternate
PN pattern PN7
In the CID mode, the scrambler of STM-16/STS-48 stops.
Measurement LOS, LOF, Syncloss, Bit
9.6 Test Pattern Refer to MP1570A Operation Manual Vol.1.
(Non-Frame,
Concatenation)
9.7 Error addition Refer to MP1570A Operation Manual Vol.1.

Timing
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A.5 Specifications of the MU150009A 2.5G(1.55) Unit

ltem No. Item Specification
9.8 Alarm addition Refer to MP1570A Operation Manual Vol.1.
Timing
9.9 OH preset data SOH/TOH : All bytes other than B1,B2, H1, H2, and H3
VC3/STS1 POH, VC4/STS3 POH : All bytes other than B3
VC1/VT POH : All bytes other than BIP-2
- They can be set in plain languages or bit.
9.10 Pointer setting AU/STS pointer : 522 (fixed) SS:00to 11
(Dummy Channel) TU/VT pointer : 0 (fixed) SS:00to 11
9.11 Path Trace J1,J2 (with or without CRC7) inserted in the TX side
(Dummy Channel) ASCII code (64byte)
9.12 Pay Load
(Dummy channel)
Mode Copy / Dummy
Dummy Pattern all"0", all"1", PN11, PN15
1)Dummy channel of STM1/STS3 with a measurement channel
has the mapping up to the same level as the
measurement channel.
2)Dummy channel of STM1/STS3 without
measurement channel has the mapping up to bulk of
the same level as the measurement channel
YcIn-service
9.13 Error measurement Refer to MP1570A Operation Manual Vol.1.
(In-service)
9.14 Alarm measurement Refer to MP1570A Operation Manual Vol.1.

(In-service)

A-43



Appendix A Specifications

Item No. ltem Specification
9.15 | Performance G826(SDH/SONET) : B1, B2, B3, BIP-2, MS-REI/REI-L,
(In-service) HP-REI/REI-P, LP-REI/REL-V
measurement range
SES
ESR
SESR
%ESBER 0 to 999999, 1.0E06 to 9.9E15, 9.9E15
BBE
SDP
YrOut-of-service
9.16 Error measurement Refer to MP1570A Operation Manual Vol.1.
(Out-of-service)
9.17 Alarm measurement Refer to MP1570A Operation Manual Vol.1.
(Out-of-service)
9.18 Performance

(Out-of-service)

G826 : B1, B2, B3, MS-REI/REI-L.
measurement range : ES, SES, ESR, SESR, BBER, US, BBE,

SDP -

0 to 999999, 1.0E06 to 9.9E15, > 9.9E15
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A.5 Specifications of the MU150009A 2.5G(1.55) Unit

ltem No.

ltem

Specification

9.19

Detection-Release
conditions

Refer to MP1570A Operation Manual Vol.1.
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Item No. ltem Specification
9.20 OH test Refer to MP1570A Operation Manual Vol.1.
9.20.1 | OH monitor SOH/TOH of the specified channel or payload 9 X9 bytes
9.20.2 | OH capture SOH/TOH or POH 1byte is inputted by a trigger shown below
Depth (Trigger In).
Setting 1023bytes
Trigger Out SOH/TOH or POH :1byte
Trigger In Measurable error/alarm
Trigger point - including error/alarm of SDH/SONET
- 1to 1023 are settable.
9.20.3 | OH change SOH/TOH or POH1byte, RSOH,MSOH,SOH/TOH,POH
(except for B1, B2, B3, and BIP-2)
Timing A-pattern : 1 to 64frames, B-pattern : 1 to 64frames
Alternative : A=1 to 8000, B=1 to 8000
9.20.4 | OH BERT SOH/TOH or POH1byte (except for B1, B2, B3, and BIP-2)
Test pattern Pattern : OFF, 211-1,215-1(INV)
9.20.5 | OH add/drop SOH/TOH or POH1byte (except for the add of B1, B2, B3, and
BIP-2)
Setting : ON/OFF
9.21 Delay measurement
9.21.1 | Measurement period 0.5, 1, 2, 5, 10s (for concatenation)
0.5, 1.0s (Except for Concatenation)
9.21.2 | measurement range 0to999 s, 1.0 to 999.9ms, 1.0 to 10.0s,>Timeout
9.21.3 | Accuracy *+5us atperiod=0.5/1s, =50us at2/5/10s
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A.5 Specifications of the MU150009A 2.5G(1.55) Unit

ltem No. Item Specification
9.22 Frame memory (TX)
Memory size STM-16/STS48 X 64frames (2.5Mbytes)
Configuration A frame : length(1 to 64 frames) X repeat(1 to 8000 frames)
B frame : length(63 to 0 frames) X repeat(1 to 8000 frames)
OH pattern Copies OH preset data to all frames, user program
Payload pattern all"0", all"1", Playback (outputs the captured data)
Parity B1 and B2 are automatically calculated.
Adding concatenation B3: on/off
Error addition FAS, Bit all, B1, B2, B3, MS-REI/REI-L
Alarm addition LOS, LOF, MS-AIS/AIS-L, MS-RDI/RDI-L
K1,K2setting Same as (SDH/SONET)
Pointer setting Same as (SDH/SONET)
Path trace Sane as (SDH/SONET)
setting
9.23 Frame capture (RX)

Memory size
Trigger

Trigger point

STM-16/STS48 X 64frames (2.5Mbytes)
Measurable error/alarm

alarm K1,/K2 : same/not same trigger
(16bit mask, possible)

NDF, +PJC, -PJC, 3cons, manual, External
1 to 64 (32)
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Item No. Item Specification
9.24 Jitter ] ] _
9.241 | Output jitter Bit rate(bit/s) range Additional error (Ulp-p)
*SDH Internal
HP1+LP HP2+LP
Spec. Spec.
2488.320M 2U1 0.10 0.05
32U1 2.2 1.1

*SDH/SONET Internal : VC4-16¢/STS48¢ , Info : PRBS 223-1, HP1 +
LP, HP2+LP,Scramble:ON
measurement conditions

Input level:-12 to -10dBm, +10°C to +40°C, Wide

additional 0.01UIp-p/dB with input level < -12dBm

Bit rate(bit/s) range Additional.error.(LIrms)
*SDH Internal
spec.
2488.320M 2UI 0.027
32U1 0.55

*SDH/SONET Internal : VC4-16¢/STS48c , Info : PRBS 223-1, HP +

LP, Scramble:ON
measurement conditions
Input level:-12 to -10dBm, +10°C to +40°C, Wide
additional 0.002UIrms/dB with input level < -12dBm

9.24.2 | Jitter tolerance

O 4 /

800 Valid range

/

0.2

Jitter Amplitude [UI,,]

6 7Tl 2 B e

measurement conditions
Input level:-12 to -10dBm, +10°C to +40°C, Narrow

] Jitter Frequency [Hz]
Bit Rate
fo 7 fl 2 3 4
2.5Gbit/s 10 12.1 5K 100K IM 20M
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A.5 Specifications of the MU150009A 2.5G(1.55) Unit

ltem No. ltem Specification
10 General
10.1 Dimensions, 21mm(H) X 255mm(W) X 167.6mm(D) (Excluding projections)
mass Less than 2.0kg
10.2 | Operation 0 to +40°C
temperature
10.3 | Storage -20 to +60°C
temperature
11 Eye mask
(in using 4th Bessel
LPF) 0.5,1.25) X,Y)
0.3,1
©.p ( ) a.p Center of H
(0.4,0.75 (0.6,0.75
- (0.25,0.5 \(0.' 5,0.5
(0.4,0.25 (0.6,0.25
0,0y 6569 0y Center of L
(0.5,-025)
X
Center of cross point N Center of cross point

A-49



Appendix A Specifications

A.6 Specifications of the MU150010A 2.5G (1.31/1.55) Unit

Iltem No. ltem Specification
1 Optical input signal
1.1 Bit rate 2488.320Mbit/s = 100ppm
1.2 Input signal code NRZ
1.3 Receive optical 1310/1550nm band
wavelength band
1.4 Optical input level Narrow:-27 to -9dBm(BER 1 X 10-1%r less, at 0 - 30°C)
(PN average power)
Wide :-20 to -9dBm(BER 1X10-1%r less,10 - 40°C)
15 Absolute Maximum 0 dBm(peak power)
Input power
1.6 Optical Input 27dB or more
return loss
1.7 Connector FC-PC(SMF)
2 Optical output signal
2.1 Bit rate 2488.32Mbit/s =100ppm
22 Optical source type 1310nm band optical source : DFB-LD
1550nm band optical source : DFB-LD
23 Peak wavelength 1310nm band optical source : 1310nm +20nm
1550nm band optical source : 1550nm *+20nm
24 Wavelength width 1.0nm max. (Full width at -20dB)
2.5 Side mode 30dB or more
suppression ratio
26 Optical output -4dBm=*=3dB (PN average power)
power
2.7 Output signal code NRZ
2.8 Optical output In accordance with Eye mask specification using 4th Bessel
wave form LPF(See Item No .11.)
29 Extinction ratio 10dB or more
2.10 Connector FC-PC(SMF)
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A.6 Specifications of the MU150010A 2.5G(1.31/1.55) Unit

Item No. Item Specification
3 Electric input signal
Data input

3.1 Bit rate 2488.320Mbit/s = 100ppm
3.2 Input signal level

Data input mode ECL

Monitor input 0.1 to 1V(p-p)

mode

3.3 Input signal code NRZ
34 Impedance

Data input mode 50Q /-2V termination

Monitor input 50Q AC

mode
3.5 Connector SMA
3.6 Clock input
Frequency 2488.320MHz =+ 100ppm
3.7 Input signal level ECL(50Q /-2V termination)
3.8 Clock/Data phase Timing
Data >< ><
Clock
>
+40ps

3.9 Connector | SMA
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Item No. Item Specification
4 External clock input
4.1 Frequency 2488.320MHz=+ 100ppm
4.2 Impedance 50Q AC
4.3 Connector SMA
5 Electric output signal
Data output
5.1 Bit rate 2488.320Mbit/s = 100ppm
5.2 Output signal level | ECL
53 Output signal code | NRZ
54 Impedance 50Q /-2V termination
5.5 Connector SMA
5.6 Clock output
Frequency 2488.320MHz = 100ppm
5.7 Output signal level | ECL
5.8 Clock/Data phase Timing
Data ><
Clock
>
+40ps
5.9 Impedance 50Q /-2V termination
5.10 Connector SMA
6 Clock sync. output
6.1 Frequency 155.520MHz =+ 100ppm
6.2 Output signal level | ECL (50Q AC)
6.3 Connector SMA
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A.6 Specifications of the MU150010A 2.5G(1.31/1.55) Unit

ltem No. ltem Specification
7 Receive clock
output
71 Frequency 2488.320MHz=100ppm
7.2 Output signal level ECL(0Q AC)
7.3 Connector SMA
8 Optical functions
8.1 Transmission Selection of Wide or Narrow
bandwidth selection
8.2 Optical input power|-
measurement
8.21 Measurement rage |- 30 to - 9 dBm (1310/1550 nm, peak power)
8.2.2 Absolute accuracy + 2 dBor less (at - 20 dBm, 1310/1550 nm)
8.2.3 Linearity + 2dBorless (at - 30 to - 9 dBm, 1330/1550 nm)
8.3 Optical output control |The key switch is used to control the emission of an optical
output.
8.4 Laser remote interlock | When the laser remote interlock terminal is opened, the optical
output is forcibly turned off.
8.5 Optical output power|Power detection threshold value: - 6 to - 8 dB range
detection of ordinary operation power
When the optical output power exceeds the threshold
value, the lamp comes on. When the optical output
power falls below the threshold value, the lamp goes off.
8.6 Optical output delayed | When the on-operation of optical output power of the function
transmission described in Item 9.3.1, 9.3.2, or 9.3.3 is performed, the
display comes on.
When the optical output light is emitted several seconds after
the optical output power is turned on, the display comes on.
8.7 Laser safety standard |21 CFR1040.10 : CLASSIIb
IEC 60825-1 : CLASS 1
8.8 INPUT LOS detection |Detects an input loss (at - 40 to - 35 dBm or without data signal

input).
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Item No. ltem Specification
9 Electric functions)
9.1 Mapping See "1.5 Mapping Route Measurable When Installing the
9.2 Concatenation 2.5G Unit".
mapping
9.3 Through mode Only when Tx&Rx mode
Bit rate 2488.320Mbit/s
Mode Transparent through, OH overwrite, Payload
overwrite, add/drop
94 Insert/Extract mode Inserts the STM-n (n =0 or 1)/ STS-n (n =1 or 3) signals
(inputted from an external equipment) into the STM-N (N =
16)/ STS-N (N = 48) signals.
Extracts the STM-n (n = 0 or 1)/ STS-n (n = 1 or 3) signals from
the STM-N (N = 16)/ STS-N (N = 48) signals, and then outputs
them. At that time, B1 and B2 are re-calculated.
Bit rate STM-1/STS-3
Interface STM-1/STS-3
9.5 CID mode
all"0"/all"1" 0 to 100Byte , all"0"/all"1" alternate
PN pattern PN7
In the CID mode, the scrambler of STM-16/STS48 stops.
Measurement LOS, LOF, Syncloss, Bit
9.6 Test Pattern Refer to MP1570A Operation Manual Vol.1.
(Non-Frame,
Concatenation)
9.7 Error addition Refer to MP1570A Operation Manual Vol.1.

Timing
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A.6 Specifications of the MU150010A 2.5G(1.31/1.55) Unit

ltem No. Item Specification
9.8 Alarm addition Refer to MP1570A Operation Manual Vol.1.
Timing
9.9 OH preset data SOH : All bytes other than B1,B2, H1, H2, and H3
VC3/STS1 POH, VC4/STS3 POH : All bytes other than B3
VC1/VT POH : All bytes other than BIP-2
- They can be set in plain languages or bit.
9.10 Pointer setting AU/STS pointer : 522 (fixed) SS:00to 11
(Dummy Channel) TU/VT pointer : 0 (fixed) SS:00to 11
9.11 Path Trace J1,J2 (with or without CRC7) inserted in the TX side
(Dummy Channel) ASCII code (64byte)
9.12 Pay Load
(Dummy channel)
Mode Copy / Dummy
Dummy Pattern all"0", all"1", PN11, PN15
1)Dummy channel of STM1/STS3 with a measurement channel
has the mapping up to the same level as the
measurement channel.
2)Dummy channel of STM1/STS3 without
measurement channel has the mapping up to bulk of
the same level as the measurement channel
YcIn-service
9.13 Error measurement Refer to MP1570A Operation Manual Vol.1.
(In-service)
9.14 Alarm measurement Refer to MP1570A Operation Manual Vol.1.

(In-service)
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Item No. ltem Specification

9.15 | Performance G826(SDH/SONET) : B1, B2, B3, BIP-2, MS-REI/REI-L,
(In-service) HP-REVREI-P, LP-REI/REI-V

measurement range

SES

ESR

SESR

%ESBER 0 to 999999, 1.0E06 to 9.9E15, 9.9E15
BBE

SDP

YeOut-of-service

9.16 Error measurement Refer to MP1570A Operation Manual Vol.1.
(Out-of-service)

9.17 Alarm measurement Refer to MP1570A Operation Manual Vol.1.
(Out-of-service)

918 | Performance G826 : B1, B2, B3, MS-REI/RELL
(Out-of-service)
measurement range : ES, SES, ESR, SESR, BBER, US, BBE,

SDP - 0t0 999999, 1.0E06 to 9.9E15, > 9.9E15
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A.6 Specifications of the MU150010A 2.5G(1.31/1.55) Unit

ltem No.

ltem

Specification

9.19

Detection-Release
conditions

Refer to MP1570A Operation Manual Vol.1.
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Item No. ltem Specification
9.20 OH test Refer to MP1570A Operation Manual Vol.1.
9.20.1 | OH monitor SOH/TOH of the specified channel or payload 9 X9 bytes
9.20.2 | OH capture SOH/TOH or POH 1byte is inputted by a trigger shown below
Depth (Trigger In).
Setting 1023byte
Trigger Out SOH/TOH or POH 1byte
Trigger In Measurable error/alarm
Trigger point - including error/alarm of SDH/SONET
- 1to 1023 are settable.
9.20.3 | OH change SOH/TOH or POH1byte, RSOH,MSOH,SOH,POH
(except for B1, B2, B3, and BIP-2)
Timing A-pattern : 1 to 64frame , B-pattern : 1 to 64frame
Alternative : A=1 to 8000 , B=1 to 8000
9.20.4 | OH BERT SOH/TOH or POH1byte (except for B1, B2, B3, and BIP-2)
Test pattern Pattern : OFF, 211-1,215-1(INV)
9.20.5 | OH add/drop SOH/TOH or POH1byte (except for the add of B1, B2, B3, and
BIP-2)
Setting : ON/OFF
9.21 Delay measurement
9.21.1 | Measurement period 0.5, 1, 2, 5, 10s (for concatenation)
0.5, 1.0s (Except for Concatenation)
9.21.2 | Measurement range 0to999 s, 1.0 to 999.9ms, 1.0 to 10.0s,>Timeout
9.21.3 | Accuracy *+5us atperiod=0.5/1s, =50us at2/5/10s
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A.6 Specifications of the MU150010A 2.5G(1.31/1.55) Unit

ltem No. Item Specification
9.22 Frame memory (TX)
Memory size STM-16/STS48 X 64frames (2.5Mbytes)
Configuration A frame : length(1 to 64 frames) X repeat(1 to 8000 frames)
B frame : length(63 to 0 frames) X repeat(1 to 8000 frames)
OH pattern Copies OH preset data to all frames, user program
Payload pattern all"0", all"1", Playback (outputs the captured data)
Parity B1 and B2 are automatically calculated.
Adding concatenation B3: on/off
Error addition FAS, Bit all, B1, B2, B3, MS-REI/REI-L
Alarm addition LOS, LOF, MS-AIS/AIS-L, MS-RDI/RDI-L
K1,K2setting Same as (SDH/SONET)
Pointer setting Same as (SDH/SONET)
Path trace Sane as (SDH/SONET)
setting
9.23 Frame capture (RX)

Memory size
Trigger

Trigger point

STM-16/STS48 X 64frames (2.5Mbytes)
Measurable error/alarm

alarm K1,/K2 : same/not same trigger
(16bit mask, possible)

NDF, +PJC, -PJC, 3cons, manual, External
1 to 64 (32)
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Item No. Item Specification
9.24 Jitter ] ] _
9.241 | Output jitter Bit rate(bit/s) range Additional error (Ulp-p)
*SDH Internal
HPI1+LP HP2+LP
Spec. Spec.
2488.320M 2U1 0.10 0.05
32U1 2.2 1.1

*SDH/SONET Internal : VC4-16¢/STS48c, Info : PRBS 223-1, HP1 +
LP, HP2+LP,Scramble:ON
measurement conditions

Input level:-12 to -10dBm, +10°C to +40°C, Wide

additional 0.01UIp-p/dB with input level < -12dBm

Bit rate(bit/s) range Additional.error.(LIrms)
*SDH Internal
Spec.
2488.320M 2U1 0.027
32U1 0.55

*SDH/SONET Internal : VC4-16¢/STS48c , Info : PRBS 223-1, HP +

LP, Scramble:ON
measurement conditions
Input level:-12 to -10dBm, +10°C to +40°C, Wide
additional 0.002UIrms/dB with input level < -12dBm

9.24.2 | Jitter tolerance

O 4 /

800 Valid range

/

0.2

Jitter Amplitude [UI,,]

6 7Tl 2 B e

measurement conditions
Input level:-12 to -10dBm, +10°C to +40°C, Narrow

. Jitter Frequency [Hz]
Bit Rate
fo 7 f1 2 3 4
2.5Gbit/s 10 12.1 5K 100K IM 20M
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A.6 Specifications of the MU150010A 2.5G(1.31/1.55) Unit

ltem No. ltem Specification
10 General
10.1 Dimensions, 21mm(H) X 255mm(W) X 167.6mm(D) (Excluding projections)
mass Less than 2.0kg
10.2 | Operation 0 to +40°C
temperature
10.3 | Storage -20 to +60°C
temperature
11 Eye mask
(in using 4th Bessel
LPF) (0.5,1.25) (X,Y)
©.p OV (.p Center of H
(0.4,0.75 (0.6,0.75
. (0.25,0.5) / >0.75,0.5)
(0.4,0.25 (0.6,0.25
0,0 (0469 4y Center of L
(0.3,-0.25)
X
Center of cross point S Center of cross point
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A.7 Specifications of MU150000A 2.5G/10G unit

ltem

Specification

1. Electrical performance
1.1 External interface at

transmission side

1.11 Clock Output

1.1.2 Data Output

1.1.3 Clock Sync.
Output

1.1.4 Internal Clock
Output

Function : 2.5GHz + 10GHz clock output
Frequency : 9953.28MHz
2488.32MHz
(However, the accuracy varies by the clock used in Item
2.1.1.)
Level : 0.65 to 1.3Vpp at H: 0 to-0.2V, L: -0.85 to -1.3V
Connector : SMA
Impedance : 50Q
Function : 2.5Gbit/s + 10Gbit/s data output
Bit rate : 9953.28Mbit/s
2488.32Mbit/s
Level : 0.65 to 1.4Vpp at H: 0 to-0.2V, L: -0.85 to -1.4V
Code : NRZ
Connector : SMA
Impedance : 50Q

> X

?

Timing :

+15ps (10G)

b Lg0ps (2.50)

Function : 156M synchronization output
Frequency : 155.52MHz
(The accuracy varies by the clock used in Item
2.1.1.)
Level : ECL(AC)
Connector : SMA
Impedance : 50Q
Function : 10GHz Internal clock output
Frequency : 9953.28MHz
(However, the accuracy depends on the main unit.)
Level : 0.6 to 1.0Vpp
Connector : SMA
Impedance : 50Q
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A.7 Specifications of MU150000A 2.5G/10G unit

ltem

Specification

1.2

1.2.1

1.2.2

1.2.3

External Clock
Input

External interface at
receive side
Clock input

Data input

Receive clock output

Function : 2.5GHz - 10GHz external clock input

Frequency : 9953.28MHz =+ 100ppm
2488.32MHz*+100ppm

Level : 1.0 - 0.6Vpp

Connector : SMA

Impedance : 50Q

Function : 2.5GHz - 10GHz clock input

Frequency : 9953.28MHz=+ 100ppm
2488.32MHz*+100ppm

Level : 0.65 - 1.3Vpp

Connector : SMA

Impedance : 50Q

Function : 2.5Gbit/s + 10Gbit/s data input

Bit rate : 9953.28Mbit/s = 100ppm
2488.32Mbit/s=100ppm

Level : 0.65 - 1.4Vpp

Code : NRZ

Connector : SMA

Impedance : 50Q

=
4’LL* t  +15ps (10G)
+80ps (2.5G)

Timing :

Function : receive clock output (for Jitter)

Frequency : Depends on the frequency from the Clock input.
Level : >0.6Vpp

Connector : SMA

Impedance : 50Q

A-63



Appendix A Specifications

Item Specification
2 Function
2.1 Transmission
function

211 Clock Internal, External, Receive, Lock(64k/1.5M/2M)
Frequency and accuracy vary by each item:
Internal : Depends on MP1570A Specifications

External : Depends on the input of Item 1.1.5.
Receive : Depends on the input of Item 1.2.1.
21.2 Frame format | Without frame, with frame, and CID pattern
2.1.2.1 Without Generates the test pattern shown in Item 2.1.4.
frame

2122 With frame Generates the 2.5G and 10G signals in accordance with the
mapping shown in Item 2.1.3. Signals including the test channel of
STM1/STM3 are received from the main unit when using
STM64/STS192 and STM16/STS48. In this case, this unit
generates the dummy signal of STM1/STS3.

21.2.3 CID pattern [ Continuous 0/1 signal : 0 to 100Bytes
PRB/S : 27-1

21.3 Mapping See "1.5 Mapping Route Measurable When Installing the 2.5G Unit"

and "1.6 Mapping Route Measurable When Installing the 2.5G/10G
Unit".
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A.7 Specifications of MU150000A 2.5G/10G unit

Item

Specification

215

216

2161

216.2

2163

2164

21.6.5

Test pattern

OH preset

Dummy channel

Mode

Dummy pattern

Dummy channel
POH

Dummy channel
pointer

Dummy channel
path trace

Refer to MP1570A Operation Manual Vol.1.

SOH/TOH: All bytes except for B1, B2, H1, H2, and H3

VC4/STS3 POH *1: All bytes except for B3
*1 : Corresponds to the Through function when using

STM64c/STS192¢ and STM16¢/STS48c.
Set them in plain language and in the Bit unit.

1) Dummy channel of STM1/STS3 with a measurement
channel has the mapping up to the same level as the
measurement channel.

2) Dummy channel of STM1/STS3 without measurement
channel has the mapping up to bulk of the same level as the
measurement channel.

Copy, Dummy

PRBS : 211.1, 215.1
Word : AllO, Alll

VC3/STS1 POH : All bytes except for B3
VC4/STS3 POH : All bytes except for B3
VC1/VT POH : All bytes except for BIP-2

AU/STS pointer 522 fixed SS: 00 to 11
TU/VT pointer O fixed SS: 00 to 11

J1, J2 (with or without CRC-7)
ASCII data

A-65



Appendix A Specifications

ltem

Specification

2.1.7
21.71

21.7.2

2.1.8
2.1.8.1

2.1.8.2

2.1.91

21.9.2

Error addition
Type

Timing

Alarm addition
Type

Timing

Insert

Insert signal

Error/Alarm

addition

Refer to MP1570A Operation Manual Vol.1.

Refer to MP1570A Operation Manual Vol.1.

Inserts the STM-n (n =0 or 1)/ STS-n (n = 1 or 3) signals
(inputted from an external equipment) into the STM-N (N = 16
or 64)/ STS-N (N = 48 or 192) signals.

STM1/STS3

For the error addition, see Item 2.1.7.
For the alarm addition, see Item 2.1.8.
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A.7 Specifications of MU150000A 2.5G/10G unit

ltem Specification
2.1.10 OH change Refer to MP1570A Operation Manual Vol.1.
2.1.10.1 | Selection Refer to MP1570A Operation Manual Vol.1.
position
2.1.10.2 Timing
2.1.11 OH BERT
2.1.11.1| Selection Refer to MP1570A Operation Manual Vol.1.
position
2.1.11.2 Pattern
2.1.12 OH add
2.1.12.1| Selection Refer to MP1570A Operation Manual Vol.1.
position
2.1.12.2 | Setting
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ltem

Specification

22
2.21
2211

2212

2213

222

Receive function
Frame format
Without frame

With frame

CID pattern

Mapping

Without frame, with frame, and CID pattern
Performs the measurement for the test pattern shown in Item
2.2.3.

Refer to MP1570A Operation Manual Vol.1.

Continuous 0/1 signal : 0 to 100Bytes
PRB/S : 27-1

See "1.6 Mapping Route Measurable When Installing the
2.5G/10G Unit".

SDH/SONET
* : SDH and SONET have the same mapping despite the name
difference.
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A.7 Specifications of MU150000A 2.5G/10G unit

Iltem

Specification

223
224

2241

2242
2243

Test pattern

Error/Alarm

measurement
Error
measurement
Performance
Alarm

measurement

Refer to MP1570A Operation Manual Vol.1.

Refer to MP1570A Operation Manual Vol.1.

Refer to MP1570A Operation Manual Vol.1.
Refer to MP1570A Operation Manual Vol.1.
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ltem Specification
2244 Detection/releas | Refer to MP1570A Operation Manual Vol.1.
e
conditions

2.2.5 Extract Extracts the STM-n (n =0 or 1)/ STS-n (n =1 or 3) signals
from the STM-N (N = 16 or 64)/ STS-N (N = 48 or 192) signals,
and then outputs them.

2.2.6 OH monitor Refer to MP1570A Operation Manual Vol.1.

227 OH Capture Refer to MP1570A Operation Manual Vol.1.

2.2.8 OH BERT Refer to MP1570A Operation Manual Vol.1.

2.2.9 OH Drop Refer to MP1570A Operation Manual Vol.1.

2.3 Through Outputs the received 2.5G and 10G signals as the

transmission data.

2.3.1 Mode Transparent Through

Outputs the received data as they are as the transmission
data.
OH Overwrite
SOH : Rewrites the received SOH to the OH Preset.
POH : Rewrites the received POH to the OH Preset.
All : Rewrites the received SOH/TOH or POH to the OH
Preset.
K1/K2 : Rewrites the received K1/K2 bytes to the Manual
setting or APS programmable data.
S1: Rewrites the received S1 byte to the OH preset or S1
programmable data.
OH Overwrite Through of S1/K2 bytes and S1 byte
requires the Option 22 of the MP1570A.
Payload Overwrite
Rewrites the received Payload to the transmission Payload.
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A.7 Specifications of MU150000A 2.5G/10G unit

ltem Specification
25 Delay Function: Measures the time period from time the pattern data
measurement is transmitted for the delay measurement to time the
pattern data is received.
Measurement interval: 0.5, 1, 2, 5, and 10 s
Measurement range: 0 to 999 us, 1.0 t0 999.9 ms, 1.0 to 10.0 s
> Timeout
Display accuracy: = 5 usatthe 0.5or 1 s interval or
+ 50usatthe 2, 5, or 10 s interval
Environmental
performance
3.1 Operation 0 to 40°C (except for the time of FDD operation)
temperature
3.2 Storage -20 to 60°C
temperature
Mechanical
performance
4.1 Dimensions 255mm(W) X 42mm(H) X 167.6mm(D)
(Excluding projections)
4.2 Mass 3 kg or less
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A.8 Specifications of the MU150001A/B Optical 10G Tx (1.55) Unit

Item

Specification

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9
1.10

Optical/Electrical
performance
Optical output
signal
Bit rate
Optical source type

Peak wavelength

Spectral width

Side mode
suppression ratio
Optical output

power

Optical output
signal form
Optical output

wave form

Extinction ratio

Connector

9953.28Mbit/s, 2488.32Mbit/s <Option 01, 02, 03>

1550nm band optical source : DFB-LD (EA modulator built in)
1310nm band optical source : DFB-LD (for Option 01 and 03)
1545nm=*=20nm

1315nm = 50nm <Option 01, 03>

1.0nm or less (Full width at -20dB)

30dB or more

-4dBm = 3dB(PN average power)

NRZ

In accordance with Eye mask specification using 4th Bessel
LPF(see Item 5)

8.2dB or more (see Item.6)
FC-PC (SM fiber)
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A.8 Specifications of the MU150001A Optical 10G Tx (1.55) Unit

ltem

Specification

1.13

1.15

1.20
1.21

Electric input signal
Data input
Bit rate

Input level
Wave form

Impedance
Connector

Clock input

Frequency

Input Level

Duty
Clock/Data phase

Impedance
Connector

9953.28Mbit/s = 100ppm
2488.32Mbit/s = 100ppm (option 01, 02, and 03)
H:0to-0.2/1L:-0.85 to -1.4V at 0.65 to 1.4Vpp

NRZ
50Q
SMA

9953.28MHz =+ 100ppm
2488.32MHz=100ppm (option 01, 02, and 03)
H: 0to-0.2/L:-0.85to -1.3V at 0.65 to 1.3Vpp

Timing

- X Y

Clock

«—>
+15ps (10G), *=80ps (2.5G)

50Q
SMA
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ltem

Specification

1.22

1.23

1.24

1.25

1.26

1.27

Optical output
detection

Output control

Remote interlock

Optical output
delayed

transmission

Laser safety

standard

Electric section
Alarm addition

variable function

LED lights when LD is turned on.

The key switch is used to control the emission of an optical
output.

When the remote interlock terminal is opened, the optical output
1s forcibly turned off.

When the on-operation of optical output power is performed, the
display blinks.

When the optical output light is emitted a few seconds after the
optical output power is turned on, the display comes on.

JIS, IEC 60825-1 : CLASS 1

21 CFR1040.10 : CLASS 1IIb

LOS
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A.8 Specifications of the MU150001A Optical 10G Tx (1.55) Unit

Item Specification
Mechanical
performance
2.1 Dimensions/mass | 22(H) X 126(W) X 254(D), 2 kg or less
Environmental
performance
3.1 Operation 0 to +40°C
temperature
3.2 Storage -20 to +60°C
temperature
Eye Mask
oome T
995328Gb1t/8 1.25
1
075
07
025
0
-05
0 02 04 08 08 1
(0.5,1.25 Coordinates: (X,Y)
. . 1
Bit rate : 011) (0:5.1) (1) Center of H level
2.48832Ghit/s
(0.4,0.75) | (0.6,0.75)
> (0.25,0.5) \(0.75,0.5)
(0.4,0.25) | (0.6,0.25)
0 0) (O 5 0) (1 0) Center of L level
(0.5,-0.25)
X
E— Center of data cross

A-T75



Appendix A Specifications

ltem

Specification

Extinction ratio

measurement

EX (Extinction Ratio) is calculated by the following method based
on the waveform when the bit rate is set at 9.95328 Gbit/s:
EX=10 - log{(A-C)/(B-C)}
A : Average value of "H" level
B : Average value of "L" level
C : Average level value at the waveform monitor power

turned on and the optical input turned off
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A.9 Specifications of the MU150002A Optical 10G Rx (NARROW) Unit

A.9 Specifications of the MU150002A Optical 10G Rx (NARROW) Unit

ltem

Specification

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Optical/electrical

performance

Optical input signal
Bit rate

Receive optical

wavelength band

Optical input level
(PN average power,
BER 10-12)

Absolute maximum

input power

Optical input
signal code

Optical input
return loss

Connector

9953.28Mbit/s+ 100ppm

2488.32Mbit/s=100ppm (Option 01)

1550nm band (10G), 1310nm band (10G) (Option 04)
1310nm band and 1550nm band (2.5G) (Option 01)

10G Optical input : -13 to -3dBm
2.5G Optical input : -29 to -10dBm (Option 01)

0dBm(10G)
-8dBm(2.5G) (Option 01)

NRZ

27dB or more

FC-PC (SM fiber)
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ltem

Specification

1.8

1.9

1.10
1.1

1.15
1.16

1.20

1.21

1.22

Electric output
signal
Data output
Bit rate
Output level

Wave form

Impedance

Connector

Clock output

Frequency

Output Level

Duty
Clock/Data phase

Impedance

Connector

Input loss detection

9953.28Mbit/s=100ppm
2488.32Mbit/s £ 100ppm (Option 01)
0.65to 1.4 Vpp

NRZ
50Q

SMA

9953.28MHz*+100ppm
2488.32MHz =+ 100ppm (Option 01)
0.65 to 1.3 Vpp

Timing

Data ><

Clock

*+15ps (10G), *=80ps (2.5G)

50Q

SMA

Detects an input loss.
10G: -18dBm or less
2.5G:-32dBm or less (Option 01)
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A.9 Specifications of the MU150002A Optical 10G Rx (NARROW) Unit

ltem Specification
Electric section
1.23 Alarm LOS
measurement
1.24 Alarm detection LOS Detection: Optical input loss
condition
1.25 Same sign tolerance | 9 bytes or more

Input Optical

Power measurement

1.27 Measurement 10G : -16 to -2dBm
range 2.5G : -30 to -10dBm
1.28 Measurement +2dB
accuracy
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ltem

Specification

2.2

Jitter
Output Jitter

Jitter tolerance

Bit Additional error
i
Ul Ul
rate(bit/s) PP rms
HP1+LP HP’+LP HP+LP
9953.28M — 0.17 —
2488.32M 0.1 — 0.010

Measurement Condition

Mapping: STM64, PRBS 231-1, Scramble”ON”

A3

A2

Jitter Amplitude (Ulpp)

Al |

VC4-16¢, PRBS 223-1, Scramble”ON” (2.5G)
Input Level: -8 to -10dBm(10G),-15 to -20dBm(2.5G)

f2

f3

Jitter Frequency (Hz)

Bit rate Mbit/s Al | A2 | A3 fo 7 f1 2 3 4
Ulpp |Ulpp |Ulpp| Hz | Hz | Hz | Hz | Hz | Hz
*1] 0.2 2 2000
9953.2 10151 1.5 12000 10 12. | 20k | 400k | 4M | 80M
2488.3 0.2 2 800 | 10 [ 12.1 | 5k [100k| IM |20M

Measurement Condition

Mapping: STM64, PRBS 223-1, Scramble“ON”

Input Level: -10dBm

*1 25°C (room temperature)

*2 0to 40°C
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A.9 Specifications of the MU150002A Optical 10G Rx (NARROW) Unit

Item

Specification

3.1

Mechanical
performance

Dimensions/mass

22(H) X 126(W) X 254(D), 2.0 kg or less

4.1

4.2

Environmental

performance
Operation

temperature
Storage

temperature

0 to +40°C

-20 to +70°C
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A.10 Specifications of the MU150017A/B Optical 2.5G/10G Rx (Wide) Unit

Item Specification

1. Optical/electrical
performance
Optical input signal

1.1 Bit rate 9953.28Mbit/s = 100ppm
2488.32Mbit/s = 100ppm <Btype>
1.2 Receive optical 1550nm Band (10G)

wavelength band 1310nm Band and 1550nm Band (2.5G) <Btype>

1.3 Optical input level | 9953.28M (Wide) : -11 to —3dBm (BER 10-12 or less)

(PN average power) | 2488.32M (Wide) : -15 to —3dBm (BER 10-19 or less) <Btype>
1.4 Absolute maximum | +3dBm (Peak Power)

input power

1.5 Optical input NRZ
signal code
1.6 Optical input 28dB or more

return loss

1.7 Connector FC-SPC (SM fiber)

Electric output

signal
Data output
1.8 Bit rate 9953.28Mbit/s+ 100ppm
2488.32Mbit/s = 100ppm <Btype>
1.9 Output level 1£0.3 Vpp
1.10 Signal code NRZ
1.11 Impedance 50Q
1.12 Connector SMA
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A.10 Specifications of the MU150017A/B Optical 2.5G/10G Rx (Wide) Unit
ltem Specification
Clock output
1.13 Frequency 9953.28MHz

1.20

1.21

Output Level

Clock/Data Phase

10G Phase shifter
Phase Range
Accuracy
Duty

Impedance

Connector

Electric section

Input LOS
detection

Same sign tolerance

Input optical power
measurement

Range

Accuracy

2488.32MHz <Btype>
0.65 to 1.3 Vpp

Timing
X
Clock m
P—4— +15ps (10G)
+80ps (2.5G) <Btype>
+30ps

+2ps/1step (Typical)

50% £5%

50Q

SMA

Detects an input loss (LOS)
10G: -27dBm or less
2.5G:-37dBm or less <Btype>

10G : 5 bytes or more

2.5G : 9 bytes or more

10G : -2 to -16dBm (1550nm Band)
2.5G : -2 to -36dBm (1310nm/1550nm Band) <Btype>
+2dB
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ltem Specification

2. Jitter
2.1 Intrinsic Jitter

. Jitter Amplitude
Bit Rate Ul Ulrms
(bit/s) Bandwidth PP
HP1+LP HP2+LP HP+LP
9953.28M Wide 0.15 0.05 (Typical) 0.03

Temperature condition : 10 to 40°C
SDH Internal : VC4-64c¢, Info : PRBS 223-1, Mark ratio 1/2
Scramble : ON
Input Level 9953.28MHz : -8 to -10dBm
additional 0.01UIpp, 0.002Uirms/dB

Transmitter: MP9677B

) Jitter Amplitude
Bit Rate ul Ulrms
(bits) PP
HP1+LP HP2+LP HP+LP
2488.32M 0.1 0.05 0.027
<Btype>

Temperature condition : 10 to 40°C

Scramble : ON

Input Level 2488.32MHz : -8 to —10dBm
additional 0.01UIpp, 0.002Uirms/dB

Transmitter: MU150001A(Option 02)

2.2 Jitter Tolerance

A3 T

A2

Jitter Amplitude (Ulpp)

Al T

\ 4

Jitter Frequency (Hz)

BitRate [ A1 | A2 | A3 | f6 f7 1 f2 3 f4
Mbit/s | Ulpp |Ulpp |Ulpp| Hz | Hz | Hz | Hz | Hz | Hz

9953.28 | 0.2 | 2 [3200| 10 |12.1| 20k |400k| 4M [ 80M

2488.32 | 0.2 | 2 [800| 10 |12.1| 5k |100k| 1M [20M
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Specifications of the MU150017A/B Optical 2.5G/10G Rx (Wide) Unit

Item

Specification

23

3.1

41

4.2

Jitter Transfer

Mechanical
performance

Dimensions/mass

Environmental
performance
Operation
temperature
Storage

temperature

SDH Internal : VC4-16¢ (2.5G)<Btype>, VC4-64c (10G), Info :
PRBS 223-1, Scramble : ON Mark ratio 1/2
Input Level 9953.28MHz : -8 to -10dBm

2488.32MHz : -8 to -12dBm

Jitter Transfer Bandwidth

—~ -~
[as]
S A3
£
& A2 .
A1 ___—Validrange
A4
1 2 f3 }

Frequency

Al A2 A3 A4 f1 2 3

(dB) | (dB) | (dB) | (dB) | (Hz) | (MHz)|(MHz)
9953.28M] 15 | -15 | 35 | -35 | 100 10/ 80

21mm(H)x255mm(W)x167.6mm(D), 2.5kg or less

0 to +40°C (Except Jitter measurement)

-20 to +60°C
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A1

Specifications of the MU150031A/C Optical
10G (1.55) High Power Tx Unit
ltem Specification
Optical/Electrical
performance

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9
1.10

Optical output
signal
Bit rate
Optical source type

Peak wavelength

Spectral width

Side mode
suppression ratio
Optical output
power

Optical output
signal form
Optical output

wave form

Extinction ratio

Connector

9953.28Mbit/s, 2488.32Mbit/s (C type only)

1550nm band optical source : DFB-LD (EA modulator built in)
1545nm=*=20nm

1.0nm or less (Full width at -20dB)

30dB or more

+2dBm =2dB(PN average power)

NRZ

In accordance with Eye mask specification using 4th Bessel
LPF(see Item 5)

8.2dB or more (see Item.6)
FC-PC (SM fiber)
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A.11 Specifications of the MU150031A/C Optical 10G (1.55) High Power Tx Unit

ltem

Specification

1.13

1.15

1.20
1.21

Electric input signal
Data input
Bit rate

Input level
Wave form

Impedance
Connector

Clock input

Frequency

Input Level

Duty
Clock/Data phase

Impedance
Connector

9953.28Mbit/s = 100ppm
2488.32Mbit/s £ 100ppm (C type only)
H:0to-0.2/1L:-0.85 to -1.4V at 0.65 to 1.4Vpp

NRZ

50Q
SMA

9953.28MHz =+ 100ppm
2488.32MHz=+100ppm (C type only)
H: 0to-0.2/L:-0.85to -1.3V at 0.65 to 1.3Vpp

Timing

- X Y

Clock

«—>
+15ps (10G), *=80ps (2.5G)

50Q
SMA
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ltem

Specification

1.22

1.23

1.24

1.25

1.26

1.27

Optical output
detection

Output control

Remote interlock

Optical output
delayed

transmission

Laser safety

standard

Electric section
Alarm addition

variable function

LED lights when LD is turned on.

The key switch is used to control the emission of an optical
output.

When the remote interlock terminal is opened, the optical output
1s forcibly turned off.

When the on-operation of optical output power is performed, the
display blinks.

When the optical output light is emitted a few seconds after the
optical output power is turned on, the display comes on.

JIS, IEC 60825-1 : CLASS 1

21 CFR1040.10 : CLASS 1IIb

LOS
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A.11 Specifications of the MU150031A/C Optical 10G (1.55) High Power Tx Unit

Item Specification
Mechanical
performance
Dimensions/mass | 22(H) X 126(W) X 254(D), 2 kg or less
Environmental
performance
Operation 0 to +40°C
temperature
Storage -20 to +60°C
temperature
Eye Mask
Bit rate :
9.95328GDbit/s
1
(0.5,1.25 Coordinates: (X,Y)
. . 1
Bit rate : 0) (05.1) ) Center of H level
2.48832Ghit/s
(0.4,0.75) | (0.6,0.75)
> (0.25,0.5) \(0.75,0.5)
(0.4,0.25) | (0.6,0.25)
(0 0) (0 5 O) (1 0) Center of L level
(0.5,-0.25)
X
_—> Center of data cross
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ltem

Specification

Extinction ratio

measurement

EX (Extinction Ratio) is calculated by the following method
based on the waveform when the bit rate is set at 9.95328
Gbit/s:
EX=10 - log{(A-C)/(B-C)}

A : Average value of "H" level

B : Average value of "L" level

C : Average level value at the waveform monitor
power

turned on and the optical input turned off
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A.12 Specifications of the MU150061A/B Optical 10G (1.31) Tx Unit

A.12 Specifications of the MU150061A/B Optical 10G (1.31) Tx Unit

ltem

Specification

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9
1.10

Optical/Electrical
performance
Optical output
signal
Bit rate
Optical source type

Peak wavelength

Spectral width

Side mode
suppression ratio
Optical output
power

Optical output
signal form
Optical output

wave form

Extinction ratio

Connector

9953.28Mbit/s, 2488.32Mbit/s (B type only)
1310nm band optical source : DFB-LD

1310nm=*=20nm
1.0nm or less (Full width at -20dB)

30dB or more

+3dBm *=2dB(PN average power)

NRZ

In accordance with Eye mask specification using 4th Bessel
LPF(see Item 5)

6dB or more (see Item.6)
FC-PC (SM fiber)
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ltem

Specification

1.13

1.15

1.20
1.21

Electric input signal
Data input
Bit rate

Input level
Wave form

Impedance
Connector

Clock input

Frequency

Input Level

Duty
Clock/Data phase

Impedance
Connector

9953.28Mbit/s=100ppm
2488.32Mbit/s = 100ppm (B type only)
H: 0to-0.2/L:-0.85 to -1.4V at 0.65 to 1.4Vpp

NRZ
50Q
SMA

9953.28MHz =+ 100ppm
2488.32MHz=100ppm (B type only)
H: 0to-0.2/L:-0.85to -1.3V at 0.65 to 1.3Vpp

Timing

X Y

Clock

“«—>
+15ps (10G), +80ps (2.5G)

50Q
SMA
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ltem

Specification

1.22

1.23

1.24

1.25

1.26

1.27

Optical output
detection

Output control

Remote interlock

Optical output
delayed

transmission

Laser safety

standard

Electric section
Alarm addition

variable function

LED lights when LD is turned on.

The key switch is used to control the emission of an optical
output.

When the remote interlock terminal is opened, the optical output
1s forcibly turned off.

When the on-operation of optical output power is performed, the
display blinks.

When the optical output light is emitted a few seconds after the
optical output power is turned on, the display comes on.

JIS, IEC 60825-1 : CLASS 1

21 CFR1040.10 : CLASS IlIb

LOS
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ltem Specification

2 Mechanical
performance
2.1 Dimensions/mass | 22(H) X 126(W) X 254(D), 2 kg or less

3 Environmental
performance

3.1 Operation 0 to +40°C
temperature
3.2 Storage -20 to +60°C
temperature

4 Eye Mask
Bit rate :
9.95328Gbit/s

05 f

025 |

(0.5,1.25 Coordinates: (X,Y)
Bit rate : 011) (0:5.1) (1) Center of H level
2.48832Gbit/s
(0.4,0.75) | (0.6,0.75)
> (0.25,0.5)" \(0.75,0.5)
(0.4,0.25) | (0.6,0.25)
(0 O) (0 5 0) (1 O) Center of L level
(0.5,-0.25)
X
EEEm—— Center of data cross
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A.12 Specifications of the MU150061A/B Optical 10G (1.31) Tx Unit

ltem Specification
Extinction ratio EX (Extinction Ratio) is calculated by the following method
measurement based on the waveform when the bit rate is set at 9.95328
Gbit/s:

EX=10 - log{(A-C)/(B-C)}
A : Average value of "H" level
B : Average value of "L" level
C : Average level value at the waveform monitor power
turned on and the optical input turned off
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Appendix B Option

The table below shows the optional items that are available for 2.5G
unit, 2.5G/10G unit, and 10G optical unit. These items other than

optical connectors must be installed at our plant.

Model or Order No. Item Remarks

MPO0128A-01 1550 nm band LD module with Option 01
built-in EA modulator

MPO0129A-01 1550 nm band LD module with Option 01
built-in EA modulator

MPO0130A-01 RMS meas Option 01

2448M RMS measurement




Appendix B Option

Model or Order No. Item Remarks
MP0127A-38 Replaceable Option 38

ST optical connector 2 pairs for MP0127A
MP0127A-39 Replaceable Option 39

DIN optical connector 2 pairs for MP0127A
MPO0127A-40 Replaceable Option 40

SC optical connector 2 pairs for MP0O127A
MPO0127A-43 Replaceable Option 43

HMS-10/A optical connector 2 pairs for MP0O127A
MU150008A-38 Replaceable Option 38

ST optical connector 2 pairs for MU150008A
MU150008A-39 Replaceable Option 39

DIN optical connector 2 pairs for MU150008A
MU150008A-40 Replaceable Option 40

SC optical connector 2 pairs for MU150008A
MU150008A-43 Replaceable Option 43

HMS-10/A optical connector 2 pairs for MU150008A
MP0128A-38 Replaceable Option 38

ST optical connector 2 pairs for MP0128A
MP0128A-39 Replaceable Option 39

DIN optical connector 2 pairs for MP0128A
MPO0128A-40 Replaceable Option 40

SC optical connector 2 pairs for MP0O128A
MPO0128A-43 Replaceable Option 43

HMS-10/A optical connector 2 pairs for MP0O128A
MU150009A-38 Replaceable Option 38

ST optical connector 2 pairs for MU150009A
MU150009A-39 Replaceable Option 39

DIN optical connector 2 pairs for MU150009A
MU150009A-40 Replaceable Option 40

SC optical connector 2 pairs for MU150009A
MU150009A-43 Replaceable Option 43

HMS-10/A optical connector

2 pairs for MU150009A
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Model or Order No. Item Remarks
MPO0129A-38 Replaceable Option 38

ST optical connector 2 pairs for MP0O129A
MP0129A-39 Replaceable Option 39

DIN optical connector 2 pairs for MP0O129A
MPO0129A-40 Replaceable Option 40

SC optical connector 2 pairs for MP0O129A
MPO0129A-43 Replaceable Option 43

HMS-10/A optical connector 2 pairs for MP0O129A
MU150010A-38 Replaceable Option 38

ST optical connector 2 pairs for MU150010A
MU150010A-39 Replaceable Option 39

DIN optical connector 2 pairs for MU150010A
MU150010A-40 Replaceable Option 40

SC optical connector 2 pairs for MU150010A
MU150010A-43 Replaceable Option 43

HMS-10/A optical connector 2 pairs for MU150010A
MU150001A-38 Replaceable Option 38

ST optical connector 2 pairs for MU150001A
MU150001A-39 Replaceable Option 39

DIN optical connector 2 pairs for MU150001A
MU150001A-40 Replaceable Option 40

SC optical connector 2 pairs for MU150001A
MU150001A-43 Replaceable Option 43

HMS-10/A optical connector 2 pairs for MU150001A
MU150002A-38 Replaceable Option 38

ST optical connector 2 pairs for MU150002A
MU150002A-39 Replaceable Option 39

DIN optical connector 2 pairs for MU150002A
MU150002A-40 Replaceable Option 40

SC optical connector 2 pairs for MU150002A
MU150002A-43 Replaceable Option 43

HMS-10/A optical connector

2 pairs for MU150002A
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Model or Order No. Item Remarks
MU150017A-38 Replaceable Option 38

ST optical connector 1 pcs for MU150017A
MU150017A-39 Replaceable Option 39

DIN optical connector 1 pcs for MU150017A
MU150017A-40 Replaceable Option 40

SC optical connector 1 pes for MU150017A
MU150017A-43 Replaceable Option 43

HMS-10/A optical connector 1 pes for MU150017A
MU150017B-38 Replaceable Option 38

ST optical connector 1 pes for MU150017B
MU150017B-39 Replaceable Option 39

DIN optical connector 1 pes for MU150017B
MU150017B-40 Replaceable Option 40

SC optical connector 1 pes for MU150017B
MU150017B-43 Replaceable Option 43

HMS-10/A optical connector 1 pes for MU150017B
MU150031A-38 Replaceable Option 38

ST optical Connector 1 pcs for MU150031A
MU150031A-39 Replaceable Option 39

DIN optical connector 1 pcs for MU150031A
MU150031A-40 Replaceable Option 40

SC optical connector 1 pes for MU150031A
MU150031A-43 Replaceable Option 43

HMS-10/A optical connector 1 pes for MU150031A
MU150031C-38 Replaceable Option 38

ST optical Connector 1 pes for MU150031C
MU150031C-39 Replaceable Option 39

DIN optical connector 1 pes for MU150031C
MU150031C-40 Replaceable Option 40

SC optical connector 1 pcs for MU150031C
MU150031C-43 Replaceable Option 43

HMS-10/A optical connector 1 pcs for MU150031C
MU150061A-38 Replaceable Option 38

ST optical Connector 1 pcs for MU150061A
MU150061A-39 Replaceable Option 39

DIN optical connector 1 pcs for MU150061A
MU150061A-40 Replaceable Option 40

SC optical connector 1 pes for MU150061A
MU150061A-43 Replaceable Option 43

HMS-10/A optical connector

1 pes for MU150061A
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Model or Order No. Item Remarks
MU150061B-38 Replaceable Option 38

ST optical Connector 1 pcs for MU150061B
MU150061B-39 Replaceable Option 39

DIN optical connector 1 pcs for MU150061B
MU150061B-40 Replaceable Option 40

SC optical connector 1 pes for MU150061B
MU150061B-43 Replaceable Option 43

HMS-10/A optical connector

1 pes for MU150061B
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Appendix C Self Test Error Codes

See 'Appendix G Self Test Error Codes' of 'MP1570A Operation manual
Vol.1 Basic Operation' for the details.



Appendix C Self Test Error Codes




Appendix D 2.5G and 10G Alarm Detection/Release Conditions

See 'Appendix E Alarm Detection and Removal Conditions' of 'MP1570A

Operation manual Vol.1 Basic Operation' for the details.



Appendix D 2.5G and 10G Alarm Detection/Release Conditions
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