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Introduction

+ XFP (10Gigabit(X) Form-factor Pluggable)

> As a substitute for XENPAK, R&D for a small 10G band optical transceiver
module is progressed around a core of MSA. One of these technologies,
XFP is expected to see good future growth in various fields.

+ Popularity of XFP

Increasing requests from makers of XFP modules and applications
using XFP for BER and Jitter measuring equipment with differential I/F

Anritsu developed differential I/F for MP1590B to meet these needs.

+ Pioneering electrical differential I/F Jitter measurements

» High-level know-how about Jitter measurement of differential I/F
obtained from prior R&D
» Anritsu offers a precise advice and a measurement solution to
customers who have problems or questions about the measuring
XFP IllUdu:U. -
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Need for Electrical Differential I/F

+ When evaluating Jitter at the XFP electrical differential I/F (XFl), the
measurement results are greatly impacted by input signal level and polarity.
As a result, accurate Jitter measurements cannot be obtained by single-end
interface. Moreover, since the measurement results are varied according to
the XFl input signal level, it is very important to consider level dependency.

4+ Measurement results can be very different depending on the relationship
between the pattern Jitter characteristics of the CDR in the optical
transceiver module and the pattern Jitter characteristics of the measuring
instrument.

4+ In modules such as XFP with a CDR in both the transmitter and receiver
unit, crosstalk noise between the CDRs can have a great impact.
It is not possible to obtain correct Jitter measurements when there is no
signal input to the CDRs.
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Need for Electrical Differential I/F i

4+ Measuring BER and Jitter of DUT with electrical
differential I/F requires these types of
measurement instruments

I.  Built-in differential I/F in transmitter and receiver and independent

Operation | Polarity dependerﬂj
Il. Built-in optical and differential I/Fs

lll. Jitter measurement with measuring instrument calibrated with
established calibration system

IV. Simultaneous signal output at optical and differential I/Fs

V. Creating conditions approximating real conditions at differential I/F

(variable output signal level) Level dependency
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electrical differentia

Jitter & BER Test
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Features of MP1590B electrical differe

» Measurement of 3 modes -- OTU2, STM-64/STS-192, 10.3G (Unframed)
» Jitter basic measurement (Tolerance, Transfer, Generation)

» Built-in variable differential I/F output signal level.
Built-in variable H/L evaluation threshold value for electrical input.
(single end)

» Support for High-precision Jitter measurement (MP1590B Opt.30).
(only optical I/F)

» Support for MU150121/123A optical related functions.

The differential I/F solution is targeted at R&D, manufacturing, and quality
control sections of manufacturers of transmission equipment, modules, and
devices.

Discorveer Whar's Passitibe™ i
MP1590B Product Introduction /Inrl tsu
Electrical differential IF version IP Network Division

7

Main Functions & Performance of Di

+ MU150121B NeW
10/10.7G Send Optical/Electrical Unit

» 3 mode signal output of OTU2, STM-64 / STS-192, 10.3G

» Optical wavelength : 1310/1550 nm, optical output power : -1 to +3 dBm
» Variable signal level 150 to 550 mV (single end, Pos./Neg. linked change)

» Variable Optical out power Attenuator (VOA)

» High-precision Jitter measurement (MP1590B Opt. 30) (only optical I/F)

» Operation as E/O device by independent insertion to MP1590B
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Main Functions & Performance of Differ

+ MU150123B NeW
10/10.7G Receive Optical/Electrical Unit (Wide)

» Support for OTU2, STM-64/STS-192 signals

» Optical receive wavelength : 1260 to 1610 nm,
Optical sensitivity : -14 to 0 dBm (at BER measurement)

» Electrical Differential input level : 50 to 550 mVp-p (x2) (at BER measurement)
» Variable H/L evaluation threshold value : +/-50 mV

» High-precision Jitter measurement (MP1590B Opt. 30) (only optical I/F)

» Operation as O/E device by independent insertion to MP1590B
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Main Functions & Performance of Differe

+ MU150124B NeW
10.3G Receive Optical/Electrical Unit (Wide)

] el

“Ore =) ke

» 3 mode signals of OTU2, STM-64/STS-192, 10.3 Gbit/s

» Optical receive wavelength : 1260 to 1610 nm,
Optical sensitivity : -14 to 0 dBm (at BER measurement)

» Electrical Differential input level : 50 to 550 mVp-p (x2) (at BER measurement)
» Variable H/L evaluation threshold value : +/- 50 mV

» External output of CDR extracted clock (simultaneous Wide/Narrow)

» Operation as O/E device by independent insertion to MP1590B
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Main Functions of MP1590B Different

+ Combination with MU150100A 10/10.7G Unit

> BER and Jitter measurement of OTN, SDH/SONET signals
v Analysis for standardized error/alarm
v Monitoring functions, such as Performance, OH, Frequency
v Jitter Tolerance measurement

» BER and Jitter measurement for 10.3 Gbit/s PRBS signal
v Combination with MU150100A Opt.08, MU150125A Opt.06

+ High-precision Jitter Measurement

» Supports MP1590B Option 30 for 9953 Mbit/s, 2488 Mbit/s
optical I/F

(There are some restrictions on use of the MP1590B Option 30
-- see the data sheet for more details.)
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External Appearance of MP1

+ Front Panel

0S: Microsoft® Windows® XP Professional
Operating System

8.4-inch Color TFT
Compact Flash x 1, USB x 2,
Keyboard PS/2 x 1

Same operation as MP1570A

Control software via LAN
NeW mx1590*A

4+ Side panel

Configuration of 10G Diff. I/F with Jitter

Uses plug-in unit format
Up to 6 units can be installed.

Supports Ethernet module for
MD1230 series.

Offering best compatibility with
customers’ systems.
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electrical differen
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Two XFP Evaluation Meth

4+ XFP Module Test
XFP Module electrical differential I/F (XFI) Jitter evaluation
Optical I/F evaluation

4+ Host System Test

Electrical differential I/F Jitter measurement for a
transmission equipment supporting XFP
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Optical Transceiver Module Trans

4+ Basic Jitter measurement of Tx I/F combined with electrical differential I/F

Output of data simultaneously from electrical Diff. I/F and optical I/F by
inserting noise from receive-side CDR, etc., using no signal input

4+ Monitoring changes in characteristics due to changes in electrical I/F connection
Different characteristics for each of Differential, Single Pos., Single Neg.

Evaluation of modules with electrical differential I/F should be based on
electrical differential I/F.

Jitter
Tolerance

Jitter

XFP Evaluation Board
Transfer

MP1590B with Diff I/F

=N

Optical Data

Generation

Reference Clock
Differential Data
Discrrver What's Passitie™ Jinrik
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Optical Transceiver Module R

+ Jitter transfer measurement of Rx I/F in combination with electrical differential I/F
4+ Monitoring changes in characteristics due to changes in electrical Diff. I/F connection
Different characteristics for each of Differential, Single Pos., Single Neg.

Evaluation of modules with electrical differential I/F should be based on electrical
differential I/F.

+ Confirming impact from send-side CDR, etc., using no signal input

Jitter
Transfer

Jitter
Generation

XFP Evaluation Board
MP1590B with Diff I/F

Optical Data r

Differential Data for XFI input

Differential Data for Jitter meas.
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Host System Evaluatic

4+ Evaluation of differential I/F of transmission equipment with built-in optical
transceiver module such as XFP, etc.

By evaluating Jitter characteristics of transmission equipment becomes
possible to evaluate impact of optical module under conditions approximating
actual transmission equipment operating conditions without inconvenience

4+ Monitoring changes in characteristics due to changes in electrical I/F connection
Different characteristics for each of Differential, Single Pos., Single Neg.
Evaluation of modules with electrical differential I/F should be based on
electrical differential I/F

Jitter Transmission
Generation Equipment
MP1590B with Diff I/F T T
: e
Jitter Differential Data
Tolerance

Host Evaluation Board
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Optical Transceiver Installatic
+ Basic Jitter measurements using tested connection methods
Possible to compare the difference of characteristics between
the evaluating XFP module installed in transmission equipment
and the evaluating XFP module on evaluation board.
Transmissi
Jitter Generation B 1 E'q E E ent
MP1590B with Diff I/F (Transmitter & Receiver) | |
‘ i I ||*l
: 10Gbit/s
Jitter Jitter Transfer
Tolerance (Transmitter & Receiver)
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Evaluating Devices with Different

+ BER and Jitter measurements of ICs with built-in
optical module, such as CDR

Jitter

Generation IC with Diff I/F
MP1590B with Diff I/F (CDR MUX/DEMUX etc.)
< M
<€

Tolerance
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Variable Differential Signal Outp

+ Functions built-in MU150121B

+ Evaluation of electrical differential
input I/F level dependency, such as XFI

Investigating best input level for
modules with variable characteristics

+ Variable range : 150 to 550 mV
(@ single end)

(Pos./Neg. change simultaneously)
+ Variable step : 10 mV
+ Output signal High level : 0 V (typ.)

Disoorwer Wihat's Possible™
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Variable Electrical Input Threshc

4+ Functions built-in MU150123B,

+ Variable measuring instrument
electrical input H/L threshold value
(only single end)

For investigating best error rate and
Jitter values

+ Variable range : +/- 50 mV
+ Variable step : 1 mV

Unique!

MU150124B A p———r

Disoorwer Wihat's Possible™
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Optical I/F and Single-Enc

4+ Supports MU150121A, MU150123A optical interface functions and performance
Supports MP1590B Option 30, and supports VOA, O/E independent operation,
E/O independent operation, input wavelengths of 1260 to 1610nm, Changing

connector types, etc.
'?_ _'<—Optical transmitter
i

Lo -;":j ¥ _<—Optical receiver
-

4 By installing accessory 50 ohm terminator in unit, each function also supports

single end I/F
Variable electrical input threshold value, basic Jitter measurements, BER

measurements, etc.
Termmat.lon In.Sta"ed _> & mEa e F.':ﬂi'ﬂ IH imgle{Electricall 3
Tx electrical single end e il ] ITTereatial :
Termination installed > s md r'..-{ T

Rx electrical single end

Zinritsu
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MP1590B Variable Optical Outp

4+ VOA (Variable Optical output power Attenuator)
» Variable optical output power attenuator function for each
optical output of MU150100A, MU150101A, MU150121A,

MU150121B, MU150134A (MU15**** Option 04)

» Attenuation : 0~20 dB (10G/10.7G),
0~30 dB (2.5/2.6G max.)

Ietartuze |Mapping | Construction | Guids |
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Disoorwer Wihat's Possible™
MP1590B Product Introduction
IP Network Division

24

Electrical differential IF version

12



MP1590B Jitter Solution

+ High-precision Jitter measurement
and excellent measurement reproducibility
» MP1590B Option 30 High-precision Jitter Option
® Generation measurement accuracy : +/-20 mUIp-p
¥ Measurement reproducibility : +/- 5 mUIp-p
B Stable measurement with no optical input level or
optical wavelength dependency
+ ITU-T Recommended Jitter measurement
» Measurement to ITU-T 0.172 (April 2005) recommendation
(for Jitter measuring equipment)
+ Supported I/F
» Optical I/F (1310 nm, 1550 nm)
# SDH/SONET : STM-0 to STM-64; OC-1 to OC-192
B OTN : OTU1 (2.66 G), OTU2 (10.7G)

® 10.3G <PRBS> (ITU-T method)
> electrical differential I/F

B _STM-64/STS-192 (9953M), 10.3G (PRBS), OTU2 (10.7G)
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MP1590B Jitter Measureme

4+ Basic Measurements
> Jitter Transfer
E Supported mask patterns: Telcordia GR-253,
ANSI T1.105.03, ITU-T G.783, G.8251, ETSI 300 417-1-1, user
» Jitter Tolerance
E Supported mask patterns: Telcordia GR-253,
ANSI T1.105.03, ITU-T G.783, G.825, G.813, G.8251,
ETSI EN 302 084, user
> Jitter Generation
» Output Jitter
» Wander generation / measurement (P-P, +P, -P, TIE)
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MP1590B Option 30

4+ Option 30 Effect

> Improved Jitter Generation Measurement Accuracy

MNuom -]ll.'l.-rnd l||_'r|.lJ
T —
-
Optical/Electrical
interface Jitter Generation Meas.
DUT spec.
A ITU-T spec.
with Option30 meas.
i Max. +/- R% +/- W Ulp-|
display value error +/-20 mUip-pA ax. error_+/- R% +/- W Ulp-p
) ~. R : Max 20%, W : 35 mUIp-p
error +/-55mUlp-p
DUT v > | @ 100mUIp-p Jitter value
Jitter generation
L VELLE Displays value
approximating
—_— With true value
DUT Option30 ITu-T
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MP1590B

MP1590B U

it Configu

Recommended combination between optical units

Diff. IF Diff. IF Optical IF Optical IF
with Jitter |without Jitter| with Jitter without Jitter
MU150121A MU150121A
Tx [IMU150121B ) BEEEEEESE /MU150134A / MU150134A
MU150123B
Rx | MU150124B MU150124B | MU150123A MU150122A

O/E,E/O Configuration Example

Electrical Differential I/F Configuration Example

1010.7G O/E, E/O

Slot1

Slot2

Slot3

Opt./Ele.Tx Unit

Slot4

Opt./Ele.Rx Unit

Slot5

Slot6

Ethernet module
supported in slots 5 and 6

10/10.7G with Jitter

10/10.7G, 10.3G

Slot1 Slot1

MU150100A MU150100A
Slot2 Slot2
Slot3 | Opt./Ele.Tx Unit Slot3 | Opt./Ele. x Unit
Slot4 | Opt./Ele.Rx Unit Slot4 | Opt./Ele.Rx Unit
Slots Slots

Jitter Unit
Slot6 Slot6

Ethernet module not used

Ethernet module
supported in slots 5 and 6

Disoorwer Wihat's Possible™
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MU150121B | MU150123B | MU150124B | MU150121A | MU150122A [ MU150123A | MU150134A
Tx/Rx Tx Rx Rx Tx Rx Rx Tx (1550nm)
Electrical Diff. I/F X X X
Ext. modulation X
9953Mbit/s X X X X X X X
BER [10.3Gbit/s X X X X
10.7Git/s X X (Op05) X X X X (Op05) X
. 9953Mbit/s X X X X X
Jitter -
meas. 10.3Gbit/s X X X X
10.7Git/s X X (Op05) X X (Op05) X
MP1590B-30 X (Optical) X (Optical) X (Optical) X (Optical) X (Optical)
VOA X (Op04) X (Op04) X (Op04)
Electrical diff. I/F X
variable output level
Variable electrical
input threshold X X
O/E, E/O X X X X X
X : Available
MU;io;riLNB Must select any one of Option 01 (1.31 pm), Option 02 (1.55 pm), Option 03 (1.31/1.55 pm).

Tx/Rx Shared

Option 38 (ST connector), Option 39 (DIN connector), Option 40 (SC connector),
Option 43 (HMS-10/A connector) installed at factory shipment
The standard connector installation is FC connector.

(There are some restrictions on use of the MP1590B Option 30 -- see the data sheet for more details.)

Discover What's Possinke™

MP1590B Product Introduction

Electrical differential IF version

/nritsu

IP Network Division

30

15




/inritsu

MP1590B Electrical Differential Interface Version PRODUCT INTRODUCTION

Specifications are subject to change without notice.

ANRITSU CORPORATION

1800 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1264

e US.A.
ANRITSU COMPANY

TX OFFICE SALES AND SERVICE

1155 East Collins Blvd., Richardson, TX 75081, U.S.A.
Toll Free: 1-800-ANRITSU (267-4878)

Phone: +1-972-644-1777

Fax: +1-972-644-3416

e Canada

ANRITSU ELECTRONICS LTD.
700 Silver Seven Road, Suite 120, Kanata,
ON K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brasil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27 - 1 andar
01327-010 - Paraiso, Sao Paulo, Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3886940

e UK.
ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire LU1 3LU, U.K.

Phone: +44-1582-433280

Fax: +44-1582-731303

® Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237 Dusseldorf, Germany
Phone: +49-211-96855-0

Fax: +49-211-96855-55

® France

ANRITSU S.A.

9, Avenue du Québec Z.A. de Courtabceuf 91951 Les
Ulis Cedex, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

e ltaly

ANRITSU S.p.A.

Via Elio Vittorini, 129, 00144 Roma EUR, ltaly
Phone: +39-06-509-9711

Fax: +39-06-502-2425

® Sweden

ANRITSU AB

Borgafjordsgatan 13 164 40 Kista, Sweden
Phone: +46-853470700

Fax: +46-853470730

o Finland

ANRITSU AB

Teknobulevardi 3-5, FI-01530 Vantaa, Finland
Phone: +358-9-4355-220

Fax: +358-9-4355-2250

® Denmark

Anritsu AB Danmark

Korskildelund 6 DK - 2670 Greve, Denmark
Phone: +45-36915035

Fax: +45-43909371

® Singapore

ANRITSU PTE LTD.

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

Phone: +65-6282-2400

Fax: +65-6282-2533

® Hong Kong

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Golden Plaza, 77 Mody
Road, Tsimshatsui East, Kowloon, Hong Kong, China
Phone: +852-2301-4980

Fax: +852-2301-3545

e P. R. China

ANRITSU COMPANY LTD.

Beijing Representative Office

Room 1515, Beijing Fortune Building, No. 5 North
Road, the East 3rd Ring Road, Chao-Yang District
Beijing 100004, P.R. China

Phone: +86-10-6590-9230

® Korea

ANRITSU CORPORATION

8F Hyun Juk Bldg. 832-41, Yeoksam-dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

® Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road Mt. Waverley, Victoria, 3149,
Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

ANRITSU COMPANY INC.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817

050203

Printed on 100%
Recycled Paper

=4

No. MP1590B_DifflF-E-I-1-(1.00) Printed in Japan 2005-7 AKD



	MP1590B

