To our customers,

Old Company Name in Catalogs and Other Documents

On April 1, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 20 Q
Renesas Ele i poration
Issued by: Renesas Electronics Corporation (http:/. d

Send any inquiries to http://www.renesas.com/ingu
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses inéurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export'control
laws and regulations and follow the procedures required by such laws and regulations. You should not uge'Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use'by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacturej use, or saleds prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Refiesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability Whatsoeverfor any damages
incurred by you resulting from errors in or omissions from the information ificludeddierein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics produet dependsiomthe product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics produet before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Rengsas ElectronicsipRefiesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third partieg arising from,the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product i not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of eagh Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheet§ior data booksyetc:

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic applianees; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipmentf(@utomobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; stibmersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
interyention (e.g. excision, etc.), and‘any other applications or purposes that pose a direct threat to human life.

You should use the Renesas, Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to thelmaximum rafing, operating supply voltage range, movement power voltage range, heat radiation
characteristies] installation and other préduct characteristics. Renesas Electronics shall have no liability for malfunctions or
damages atising out of theyuse of Refiesas Electronics products beyond such specified ranges.

Although Renesas Electronies endeavors to improve the quality and reliability of its products, semiconductor products have
specific eharacteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Rénesas Electronics produgts are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them'against the pssibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas, Electronies product, such as safety design for hardware and software including but not limited to redundancy, fire
contrdl'and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
thé evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please cofitact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RENESAS PRELIMINARY DATA SHEET

LASER DIODE

-/ NX8313UD

1310 nm FOR LONG HAUL 2.5 Gb/s
InGaAsP MQW-DFB LASER DIODE TOSA

DESCRIPTION
The NX8313UD is a 1 310 nm Multiple Quantum Well (MQW) structured

Distributed Feed-Back (DFB) laser diode TOSA (transmitter optical sub-
assembly) with InGaAs monitor PIN-PD in a receptacle type package
designed for SFF/SFP transceiver with LC duplex receptacle.
,//
APPLICATION y
¢ STM-16 (L-16.1), SONET OC-48 (LR-1) AN
FEATURES ‘
¢ Internal optical isolator
¢ Optical output power Pi=2.0 mW

¢ Low threshold current lh=10mAT Tec=
¢ Wide operating temperature range Tc =-4010 +85 5.0 mm
¢ |InGaAs monitor PIN-PD

* Small package ¢ 3! otal length 12.0 mm MAX.)

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.

Document No. PL10645EJ01V0DS (1st edition)
Date Published November 2006 NS CP(K)
Printed in Japan © NEC Electronics Corporation 2006



NEC NX8313UD

PACKAGE DIMENSIONS (UNIT : mm)
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NEC

NX8313UD

ORDERING INFORMATION

Part Number

Package

Pin Connections

NX8313UD ¢ 3.8 mm TOSA

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Ratings Unit
Optical Output Power from Fiber Pt 5.0 mwW
Forward Current of LD I 150 mA
Reverse Voltage of LD Vr 2.0 \%
Forward Current of PD IF 2.0 mA
Reverse Voltage of PD VR 15 \
Operating Case Temperature Te —40 to +85
Storage Temperature Tstg —40 to +85
Lead Soldering Temperature Tsia 350 (3 sec.)

Preliminary Data Sheet PL10645EJ01V0ODS



NEC NX8313UD

ELECTRO-OPTICAL CHARACTERISTICS (Tc =-40 to +85°C, unless otherwise specified)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Operating Voltage Vop CW, Pi=2.0 mW 1.2 1.6 \"
Threshold Current lin CW 2 50 mA
CW, Tc = 25°C 4 10 20
Optical Output Power from Fiber Pt CW 2.0 mwW
Modulation Current Imod CW, Pi=2.0 mW 7 50 mA
CW, Pi=2.0 mW, Tc =25°C 9 20 30
Differential Efficiency 7d CW, Pi=2.0mW 0.04 0.29 W/A
CW, Pr=2.0 mW, Tc =25°C 0.07 0.40 0.20
Peak Emission Wavelength Ap CW, Pi=2.0 mW, RMS (-20 dB) 1280 1885 nm
Side Mode Suppression Ratio SMSR | CW, Pi=2.0 mW 30 dB
Rise Time tr Ib = ltn, 10-90% 200 ps
Fall Time tr Ib = ltn, 90-10% 200 ps
Monitor Current Im CW,Vr=15V,Pi=1.0mW 100 2 000 HA
Monitor Dark Current Io VR=15V 500 nA
VrR=1.5V, Tc=25°C 50
Tracking Error™ Y CW, Im = const. (@ Pr = 2.0'mW) -1.0 1.0 dB
Repeatability - With masterpigtail -1.0 1.0 dB
Optical Isolation Is CW, P:£2.0 mW 20 dB

*1 Tracking Error: y

P+ Ps
- ' |[aB
mw) & Y ‘1°'°g 2.0 ‘[d ]
Tc=25C
20
Tc =40 to +85°C
P:
0 > Im

" (mA)
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NEC NX8313UD

REFERENCE

Document Name Document No.

Opto-Electronics Devices Pamphlet” PX10160E

*1 Published by the former NEC Compound Semiconductor Devices, Ltd.

>
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NEC NX8313UD

¢ The information in this document is current as of November, 2006. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics)data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without_the“prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility forlany errorsi\that may
appear in this document.

e NEC Electronics does not assume any liability for infringement of patents, copyrights or“other intellectual
property rights of third parties by or arising from the use of NEC Elegtronicsgproducts listed in this document
or any other liability arising from the use of such products. No licehse, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights 6f NEC Eléctronics or others.

o Descriptions of circuits, software and other related information in this document are‘provided for illustrative
purposes in semiconductor product operation and application examples. iLhe incorporation of these
circuits, software and information in the design of a customer's \equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes’ no ‘respaonsibility’ for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

e While NEC Electronics endeavors to enhance the quality,\reliability \and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of ‘defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury€(including“death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-faildre features:

e NEC Electronics products are classified into the‘following three quality grades: "Standard", "Special" and
"Specific".

The "Specific" quality grade applies onlyite, NEC Electronics products developed based on a customer-
designated "quality assurance program" for aispecific application. The recommended applications of an NEC

Electronics product depend on its quality grade, aslindicated below. Customers must check the quality grade of

each NEC Electronies product before using it in a particular application.

"Standard": Computers, effice equipment, communications equipment, test and measurement equipment, audio
andivisual equipment, hiome electronic appliances, machine tools, personal electronic equipment
and industrial robots«

"Special”: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"SpecifictinAircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

Thedquality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intendéd by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).

M8E 02.11-1
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NEC NX8313UD

SAFETY INFORMATION ON THIS PRODUCT

SEMICONDUCTOR LASER

= ) —
INVISIBLE LASER RADIATION

AVOID DIRECT EXPOSURE TO BEAM AVOID EXPOSURE-Invisibl
OUTPUT POWER mW MAX -nvisible

WAVELENGTH____ nm Laser Radiation is emitted from
CLASS lilb LASER PRODUCT this aperture
m L B A laser beam is emitted from this diode during operation.
aser beam The laser beam, visible or invisible, directly or indirectly, may cause injury to the eye orfloss of
eyesight.

* Do not look directly into the laser beam.
* Avoid exposure to the laser beam, any reflected or collimated beam.

GaAs Products This product uses gallium arsenide (GaAs).
GaAs vapor and powder are hazardous to human health if inhaled or ingested, so please observe

the following points.

* Follow related laws and ordinances when disposing of the product-lfithere are'no applicable laws
and/or ordinances, dispose of the product as recemmendéd below.

1. Commission a disposal company able to (with allieéense t0) eollect, transport and dispose of
materials that contain arsenic and other such industrial waste matefials.

2. Exclude the product from general industrial waste and household garbage, and ensure that the
product is controlled (as industrial waste subject to special econtrol) up until final disposal.

* Do not burn, destroy, cut, crush, or chemically,dissolve the product.

* Do not lick the product or in any way allow it to'enter the mouth.

; . . A glass-fiber is attached on thegroduct. Handle with care.
Caution | Optical Fiber o o
* When the fiber is broken oridamaged, handlefcarefully to avoid injury from the damaged part

or fragments.

»For further information, please contact

NEC\Compound Semiconductor Devices Hong Kong Limited
E-maili eontact@ncsd-hk.necel.com
HongKong Head Office  TEL: +852-3107-7303 FAX: +852-3107-7309
Taipei Branch Office TEL: +886-2-8712-0478 FAX: +886-2-2545-3859
Korea Branch Office TEL: +82-2-558-2120 FAX: +82-2-558-5209

NEC Electronics (Europe) GmbH  http://www.eu.necel.com/
TEL: +49-211-6503-0 FAX: +49-211-6503-1327

California Eastern Laboratories, Inc. http://www.cel.com/
TEL: +1-408-988-3500 FAX: +1-408-988-0279

Compound Semiconductor Devices Division
NEC Electronics Corporation

URL: http://www.ncsd.necel.com/ 0604
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