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JPCA Standard

Generic rules for Optoelectronic Modules
' B - " JPCA-PE04S

1. Scope This standard describes the architecture of standards for optoelectronic modules realizing desired
performance of a module that is composed of electronic and optoelectronic components assembled on a board.  This

standard also specified the numbering system of the standards in the area of optoelectronic modules.

2. Normative References
IPC-0040: Optoelectronics Assembly and Packaging Technology
JPCA-PE04-01-01 S: Generic Standard for OE modules

3. Terms and Definition Terms not specified in this section shall be as specified in IPC-1050 or IEC 80194, IPC-0040,
JEC-60793, and JPCA-PEQ4-01-018.

{Note: Terms and definitions will be integrated in the 6™ edition of IEC 60194 that will be published in 2007.)

1) OE module An module in which optical and electronic elements are mounted on a (small) substrate to made an
opto-electronic integrated circult, usually used as mounted on printed wiring board aor opto-electronic wiring board.
OE package and OE-MCM are some of the synonyms of the OE module.

2) Optical pig-tail An optical fibre extruding from an OE module or an optical element. The optical pig-tail optically
connects optical signal to and from an out-side optical element or ancther OE module.

3} Optical wiring board Generic name of a wiring board incorporating optical fiber(s) enabling fast signal
transmission

4y Optical wiring A solid medium that can transmit light through it. |t includes but not limited to optical fibre, optical

waveguide, optical transmission, and light transmitting plastics.

4. Standard hierarchy The standard hierarchy for OF modules is given in Annex 1. The standards are classified into
specifications of substrates for OE modules and the specifications to provide necessary requirements for the assembly

interfaces.
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5. Numbering of Optoelectronic Module Standards. - The construction of a document number is shown below.

Optoelectronic| [Optoelectron} . . [Substrate/| * | Standard | Document] - Type of Publication
Assembly ic medule | —| Interface | — [Classification; — | number ||Standard| year
‘ Standard
See section. 5.1 5.2 - 5.3 - 54 - 5.5 b6 - 5.7

Example:  PE o4 - 0 - 02 - 03 S ~ 2003

5.1 Symbol for the Optoelectranic Assembly Standard: PE

5.2 Number for Optoelectronic Module: 04

5.3 Number for Optoelectronic module substrate/interface:  Substrate — 01, Interface ~ 02
5.4 Classification of standards: Classified into Spé'ciﬁéatfo'n, tes;c method, or design guiaélihe
5.5 Individual Standard: Anumber is given for each standard classification

5.6 Symbols fortypes of standards: Standard — S, Guidance ~ G

5.7 Publication yeéf: The year of pub]iéatién of the document
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Annex 1 Standard hierarchy of OE modules

Generic rules for Optoelectronic Modules (PE-04S)

iStandard for the substrate for the OE mod uie} PEC4-015

Generic Standard for OE module substrates PE04-01-015
Detailed specifications for OF module PE04-01-01-015
Test methods for OE module substrate PE04-01-028

[Assembiy standard for the OE module| PE04-028

— Generic standard for the interface of OE modules PE04-02-018

Sectional specification for OE modules with an interface of an opto-pig-tail
PE04-02-01-018

- Sectional specification for OE modules with an interface of a connector

PE04-02-01-02S

—— Sectional specific OE module with an interface of an optical waveguide

PE04-02-01-038
— Sectional specification for OE module with an interface of spatial
optical transmission PE04-02-01-04S

Generic specification for test methods of OE modules PE04-02-028

tome Qptoelectronic test methods of OE modules PE04-02-02-018
——  Mechanical test methods of OF modules PE04.02-02-028
- Reliability test methods of OF modules OF PE(4-02-02-028

™ @Guidance for OE module Assembly PE04-02-03G

| Design guidance for OF module Asserhbly with an interface of an opto-pig-tail
PE04-02-03-01G
——— Design guidance for OFE module Assembly with an interface of a connector
PEO4—02—03-OQQ
I— Design guidance for OE module Assembly with an interface of an
optical waveguide PED4-02-03-03G
Design guidance for OE module Assembly with an interface of spatial optical
transmission PE04-02-03-04G
L. Design guidance for Cooling of OF module Assembly PE04-02-03-05G







JPCA Standard

‘Generic Specification for OE-Module Substrates
JPCA-PE04-01 -018

1. Scope This specification gives general requirements to the substrates for OE (OptoElectric) modules.

2. Normative references

IPC-004 Optoelectronics Assembly and Packaging Technology
JPCA-PE04-02-018 General Specification for Packagiﬁg Interface of OE-Modute
JI8 C 5012 Measuring methods for prin.t.ed wiring i)oards

JI8 € 6521 Test Methods for pre—pmgs for multi-layer prmted wiring boards

UL94  Test for Flammability of Plastic Materials for Parts in Devices and Appliances

3. Terms and definitions Terms not specified in this section shall be as specified in IPC-1050 or IEC 60194,
IPC-0040, IEC-60793, JPCA-PEQ2S, and JPCA-PE02-04-04S. -
(Note: Terms and definitions wi H be |ntegrated in the 67 edition of IEC 60394 that will be publlshed in 2007, )

1) Optoelectromc {OE} module substrate This is the substrate used to mount small s;zed optoelectrontc :ntegrated
cireuits (they may also be called as OE modules), the substrate is to be mounted on a board leve[ substrate The
module substrate may be mounted with devices that may include transducer(s) of opto to electronic signals,
dewces!etements to dnve the transducer, logic LSls, and opto and electronic mterconnect;ons The modute may
also have an optical andlor electric connector(s). The material of the substrate may be orgamc inorganic, or an
integrated material of organic and inorganic materials.

2) Optoelectronic (OF) module This is an optoslectronic integrated circuit maderb).( mounting both opto- and
electronic components on the same substrate, and to be used by mounted on a board level substrate. OE package

and OEMEM are some of synonyms of the optoelectronic module.

4, Class:f‘ cation
4.1 Classaf cation by the materials used The CE moduie substrate can be classnf ed by the mateﬂai used into:
organtc substrate inorganic substrate, and campound substrate _
4.2 CIasssf‘ cation by the mountmg The OE moduie “can be classified from the requ rements in assembily
processing into the following two types.
Type 1: A substrate in which electric and optical wirings do exist from the beginning.
Type 2. A substréte in which only electric wiring exists. After mounting opto and electronic components, fibres,
and waveguides are mounted on the substrate to made direct interconnections of the electronic
components to optical components.

For the classification of optical connection, see JPCA-PE04-02-018.1



5. Requirements

5.1 Dlmensnons The requwements of dlmensmns spec:fy the fol%owmg d|mensxans )

5.1.1 Outer dlmensmn The requirements to outer dsmensron specﬂ” jes the outer dsmensmn and its accuracy.

5.1.2 Paﬁem accuracy The paitern accuracy requirement specifies the position accuracy of electric and optical
wiring patterns.

513 Copiaﬁarity of the surface The copilanarity of the surface of a substrate specified bend and twiSt of the

substrate.

5.2 Resistivity to process parameters The requirements of dimehéions specify the following d%ménsims.
5.21 Resistance to soldering heat it specifies the resistivity to soldering heat of.a substrate in proceésing. Tﬁe
test method is specified in JIS C 5012. | '
5.2.2 Resmtance to chemicals It specifies the resmttwty to chemicals of a substrate used in processmg The test

method is specified in JISC 5Q12.

53 Transmission chéracteriétics

5.3.1 Electric characteristics The electric characterssﬂcs specify the tnsulatlon resistance, dielectric contestant, and
dielectric foss of the subsh’ate -

532 Optiéél char'acter'istics The optical éharacteristics specify the core size of the wavegui.de,'numer-ic apérture,

matching mode and transmission loss of the type 1 substrate.

5.4 Environmentai'requirements The requirements s;ﬁeciﬁed the test conditions and criteria for the foliowing items.
1) High temperaturé and high hﬁmidity environment '

2) High temperature environment

3) Temperature cycle environment

4) Thermal shock environment -

5.5 Others
5.5.1 Thermal expansion It specified the thermal expansion coefficients of the materials used in substrate and in

the waveguide for type 1 substrate, and the thermal expansion coefficient of the substrate for type 2 substrate.

5.5.2 Flammability It specifies the flammability of the substrate. The test method shall be in acccrdance with ULS4,

The ﬁammabmty test is not required to substrates made of inorganic materials.




JPCA Standard

Generic Specufxcat;on for Packagmg Interface -
of OE-Modules - JPCA-PE04-02-01S

1. Scope This specification deﬁnes_th_e reqyirements to the packaging interface of _optoelectronic (_OE) mb_dules that is
optoelectrically connected fo other éircuits ina board. This specification describes the items to be specified for.the o
modules for optical connection of OFEE modules optically within a board in classes of 1) with an optical pig tail, 2} with an
optical connector, 3} with connection o a waveéuide, and 4) with spatial optical signal transmission. The purpose of
setting this specification is to clarify the requirements in realizing packaging of OE modules that is composed of both
optical and electronic circuits onte a board. This document, however,. does hot specify the. functéonal interface. nor

conditions of protocol conditions.

2. Normative references

IPC-0040: Optoelectronics Assembly and Packaging Technology

JPCA-PE04-01-018:  Generic Specification for QE—Module Subs‘fr_ate

IEC60825-1: Safety of laser Products —Part1: Equipment classification requirements and

users guide

3. Terms and Definition Terms not specified in this section shall be as specified in IPC-1G50 or IEC 60194, 1PC-0040,
IEC-60793, JPCA-PEQ2S, and JPCA-PE02- 04-043.
(Note: Terms and definitions will be integrated in the 6" edition of IEC 60194 that will be published in 2007. )

1) _Optoetectronic module (OE) An medule in which optical and electronic elements are moqnted_ on a (small}
substrate to made an opto-electronic integrated circuit, usualiy. .used as mounted on printed wiring board or
opto-electronic wiring board.  OE package and OE-MCM are some of the synonyms of the OF module.

2) Optical .pig tall Optical pig-tail: An optical ﬁbre extruding from an. OE module or an optical element. The optical
p|g~tatl optaca?ly connects opt ical signal to and from an out-side optical element or ancther OE module

3) Near filed diameter (NFD) NFD is the diameter of the hght flux |rrad|at|ng from the light exit of a LED, an optlcal
waveguide or an optical fibre, The diameter is defined to the diameter with the optical output power of 116? of the
maximum optk_:al power at the center of the light flux (for an _eEEiptic bearn, the diameter is defined by the long and
s.hort diémeters). | -

4) Numerical a_p__erture {NA) NA is_ a q_uan_tity to specify the spread angle of incident and emitting light beams at the
exits. The NA. is dlefined by the following equation by the refractive indexes of the core and the clad making the
waveguide and optical fibre.

o ' COT n

NA=sin 6 ma_x=v’— 2A ny where A=(ne—n2), m

ny: Refractive index of the core Spread angle

B T
nz Refractive index of thelad 20

B




5) Optical Signal Transmittable Range The optical signal transmittable range is the range of frequency of the optical
signal emitted from an OE module. The transmittable range is defined in terms of the optical power and the optical
signal frequency in the case the optical output power depends on the speed of optical signal.

8) Optical Signal Receivable Range The optical sighal receivable range is the range of frequency of the incident
optical signal to an OE module. The receivable range is defined in terms of the optical power and the optical signal

frequency in the case the optical input power depends on the speed of optical signal.

4. Classification OE modules are classified into foflowing four classes depending on their packaging levels and the
way of optical interconnection.

1} OF module with a pig tail as the interface

2) OE module with a connector as the interface

3)0E rﬁodute with an optical waveguide as the interface

4} OE module with spatial optical signal transmission as the interface

5. Requirements

5.1 Dimensions The requirements of dimensions specify the following dimensions.

5.1.1 Outer dimension The requirements to outer dimension specifies the outer dimension of an OE module and its
accuracy.

5.1.2 Dimension of mounting area This requirement specifies the area necessary to mount an OF moduie on a
board,

It shall be stated if an additional area is required for the use of any other tools around the module in mounting.

5.2 Characteristics of incident and emitting light The following items shall be specified for an OE module as
required.
Emitting light: Mode of the mede of emitting fight, wavelength, power, fiare angie of light, NFD, and optical signal
transmission range.
incident light: The matching mode of the incident light, wa\}eiength, radius of incident light, and optical signal

receiving range.

5.3 Dimensional requirements to the structure of an 6pticai connection | specified the requirements to the

structure to connect an OE module to a board.

1) OE module with a pig tail as the interface The t'ypes and the length of optical fibre of flexible optical waveguide.

2} OE module with a connector as the interface; The type of the connector,

3) OE module with an optical waveguide as the interface: The shape and size of a matching optical waveguide, and
the accuracy required to the position adjustment in three directions (XYZ) of the optical waveguide together with the
insertion loss of the waveguide,

4) OE module with spatial optical signal transmission as the interface: Relative position of the OF modute that is

used for spatial transmission of opticai signal.




5.4 Electrical in- and output characteristics The requirements to the power supply (voltage, current, power) are
specified. Specified are also the requirements of in- and oufput signals for the range of signai speed, circuitry and the

signal format.

5.5 Connection and assembly requirement for electrical signal Specified are the requirements for the
interconnection necessary to electric signal (soldering, connector and cothers) and the shapes and dimensions of

necessary terminals.

5.6 Mechanical requirements

5.6.1 Resistance to vibration It specified the resistance to vibration of an OE module in short and long terms while
in operation. The test method and criteria for the resistance are specified. 7

5.6.2 Resistance to shock The resistance to shock is tested by a drop test of 2 module in @ package or without

package. The test method and criteria for the resistance are specified.

5.7 Conditions for mounting of an OE module on a board The soldering method to mount an OE module on a

board is specified when reqguired.

5.8 Cooling condition The type of cooling method, air cooling or forced air cooling, is specified for an OE module
as a condition in use. It shali be stated if a special type of cooling is required such as heat pipe, radiation fins, fan with
fin, Peltier cooling, and others. The required specification for cooling shali also be clearly stated.

1} Natural air cooling

2} Forced air cooling (state aiso the required wind speed)

5.9 Service environment

5.9.1 Temperature and humidity requirements for guaranteed reliability of operation The upper and lower
limits of the temperature and humidity requirements o guarantee a long time operation of an OE module are specified.
The lower limit of humidity may not be specified if not required.

5.9.2 Temperature range for a short term operation with guaranteed reliability The temperature range {(upper

and fower limits) to guarantee operation of no more than 1 h is specified if necessary.

5.10 Flammability The flammability of the material having the least flammability among the major materials used in

an OE module (cover, substrate or optical waveguide) is specified.

541 Environmental conditions The environmental conditions shall be specified for either the ranges of
environmental condition guaranteeing satisfactory operation of an OE moduie, or the environmental condition for the .
most vulnerable component used in the module. Test conditions and criteria for judging the functional operation of an
OE moduie are specified in the following items.

1) High temperature and high humidity
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2) High temperature
3) Temperature cycle

4) Thermai shock

5.12 Transportation and storage

5.12.1 Transportation and packing The requirements for packing are specified to avoid damage or degradation of
characteristics of an OE module, if required.

5.12.2 Temperature and humidity in storage The requirements for the temperature and humidity in storage, and

the limited duration of storage are specified for an OE module, if required.

5.13 Marking
5.13.1 Marking for the safety of laser products Marking shall be made on an OF module on a place easily

recognizable in accordance to IEC 608251,




Copyright of this report belengs to the Japan Printed Circuit Association reproduction in any
way s forbidden without written permission from Japan Printed Circuit Association

Date of issue: April 2005

Publishing Office: Japan Printed Circuit Association
Kairo Kaikan 2F, 12-2 Nishiogikita 3-chome,
Suginami-ku, Tokyo 167-0042
Phone: +81-3-53310-2020
Fax: +81-3-5310-2021
E-mail: std@jpca.org

The JPCA standards are published regardless of the intelligent properiy right relevance to
industry (license, design, trademark, etc.).

The publisher of the JPCA standards is not responsible for the intelligent property right of
industry.




