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SFF Committee
SFF- 8430 Specification for
MI- RJ Dupl ex Optical Connections

Rev 4.1 Novenber 21, 1999

Secretariat: SFF Committee

Abstract: This specification defines the physical interfaces and performance
requi renents for MI-RJ duplex optical connectors, mechanical retention schenes,
and transceiver dinmensions to be used for FC and ot her duplex serial optical
applications. Oher uses of this general purpose connection systemare also
possible. This systemis approximtely one third the physical size of the
present dual SC connection systemand is designed to be significantly |ess
expensi ve in conparabl e vol unes.

The controlling docunment for the dinensional values is TIA PN-4172 (to be

El A/ TI A-604-12), an Electronic Industries Association Standard. The rel evant
parts of this EIA docunment are included in this specification for easy reference.
The specific versions of conplete connectors that are specified for use with FC
and other related applications is controlled by this SFF docunent as not al
possi bl e combi nati ons of mating side and termni nation side are support ed.

Thi s docunent provides a conmon specification for systems manufacturers, system
integrators, and suppliers of storage devices. This is an internal working
docunent of the SFF Committee, an industry ad hoc group

Thi s docunent is nmade available for public review, and witten comments are
solicited fromreaders. Comments received by the menbers will be considered for
inclusion in future revisions of this docunent.

The description of a connector in this docunent does not inply that the specific
connector is actually available fromsuppliers in the industry. |If such a
connector were to be supplied it nust conply with the requirenents in this
docunent to achieve interoperability between different suppliers.

Support: This document is supported by the identified nenber conpanies of the
SFF Commi tt ee.

Docunent ati on: This docunment has been prepared in a simlar style to that of
the 1SO (International Organization of Standards).

PO NTS OF CONTACT

Bill Ham I. Dal Allan
Di gi tal Equi pment Chai rman SFF Conmmittee
334 Sout h St ENDL
Shrewsbury, MA 01545 14426 Bl ack Wal nut Court
Saratoga CA 95070
Ph: 508-841-2629 Fx: 508-841-5266 Ph: 408-867-6630 Fx: 408-867-2115
Emai | : ham@ubsys. enet . dec. com 250-1752@ci mai | . com
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If you are not a nmenber of the SFF Conmittee, but you are interested in
participating, the follow ng principles have been reprinted here for your
i nformation.

PRI NCl PLES OF THE SFF COWM TTEE

The SFF Committee is an ad hoc group forned to address storage industry needs in
a pronmpt manner. \Wen forned in 1990, the original goals were linmted to defining
de facto nechani cal envel opes within which disk drives can be developed to fit
conpact conmputer and other small products.

Adopting a conmon industry size sinplifies the integration of small drives (2
1/2" or less) into such systens. Board-board connectors carrying power and
signals, and their position relative to the envelope are critical paraneters in a
product that has no cables to provide packaging |l eeway for the integrator

In Novenber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas which needed simlar attention, such as pinouts for interface applications,
and formfactor issues on larger disk drives. SFF is a forumfor resolving

i ndustry issues that are either not addressed by the standards process or need an
i mredi ate sol ution.

Docunments created by the SFF Conmittee are expected to be submitted to bodies
such as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Conmittee). They may be accepted for separate standards, or incorporated into
ot her standards activities.

The principles of operation for the SFF Conmttee are not unlike those of an
accredited standards comrittee. There are 3 levels of participation

- Attending the neetings is open to all, but taking part in discussions is
l[imted to menber conpanies, or those invited by nenber conpanies

- The minutes and copies of material which are discussed during neetings
are distributed only to those who sign up to receive docunentation

- The individual s who represent nenber conpanies of the SFF Committee
recei ve docunentation and vote on issues that arise. Votes are not taken
during neetings, only guidance on directions. Al voting is by letter
bal | ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Conmttee neetings becones public domain. There are no
restrictions on the open mailing of material presented at committee neetings. In
order to reduce disagreenents and m sunderstandi ngs, copies nmust be provided for
all agenda itens that are discussed. Copies of the material presented, or
revisions if conpleted in tine, are included in the docunmentation mailings.

The sites for SFF Committee neetings rotate based on whi ch nmenber conpanies
vol unteer to host the meetings. Meetings have typically been held during the ASC
T10 weeks.

The funds received fromthe annual nenbership fees are placed in escrow, and are
used to reinburse ENDL for the services to manage the SFF Conmittee.
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If you are not receiving the docunentation of SFF Conmittee activities or are

interested in beconing a nenber,

here for your information.

Annual
Annual
Annual
Annual

SFF Committee
SFF Committee
Sur charge for
Sur charge for

Nane:

Menber ship Fee $ 1,800.00
Paper Docunent ation Fee $ 300.00
AIR MAIL to Overseas $ 100.00
El ectronic Documentation $  360.00

Title:

Conpany:

Addr ess:

Phone:

Fax:

Enai | :

Pl ease register me as a Menber of the SFF Conmittee for one year.

Paper docunent ati on $ 1,800

El ectroni ¢ docunentati on $ 2,160
Check Payable to SFF Conmittee for $ i s Encl osed
Pl ease invoice ne $ on PO #:
M/ Vi sal AnX Expires

the following signup information is reprinted

Pl ease regi ster me as an (bserver on the SFF Conmittee for one year.

Paper docunentation

$ 300 U S $ 400 Overseas

El ectroni ¢ docunent ati on $ 660 U S. $ 760 Overseas
Check Payable to SFF Conmittee for $ (PGs Not Accepted)
M/ Vi sal AnX Expi res

SFF Committee
14426 Bl ack Wl nut ¢ 408-867- 2115Fx
Saratoga CA 95070 250- 1752@rci mai | . com
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For ewor d

VWhen 2 1/2" dianmeter disk drives were introduced, there was no conmonality on
external dinmensions e.g. physical size, nounting | ocations, connector type,
connector |ocation, between vendors.

The first use of these disk drives was in specific applications such as |aptop
portable computers in which space was at a premiumand tine to market with the
| at est machi ne was an inportant factor. Systemintegrators worked individually
wi th vendors to devel op the packaging. The result was wi de diversity, and with
space bei ng such a major consideration in packaging, it was not possible to
repl ace one vendor's drive with a conpetitive product.

The desire to reduce disk drive sizes to even smaller dinmensions such as 1.8" and
1.3" made it likely that devices would beconme even nore constrained in di nensions
because of a possibility that such small devices could be inserted into a socket,
not unlike the nethod of retaining sem conductor devices.

The problens faced by integrators, device suppliers, and conponent suppliers |ed
to the formation of an industry ad hoc group to address the marketing and

engi neeri ng considerations of the energing new technology in disk drives. After

two i nformal gatherings on the subject in the sunmer of 1990, the SFF Committee

held its first neeting in August.

During the devel opnent of the formfactor definitions, other activities were
suggest ed because participants in the SFF Comm ttee faced probl ens other than the
physical formfactors of disk drives. In Novenber 1992, the menbers approved an
expansion in charter to address any issues of general interest and concern to the
storage industry. The SFF Committee becane a forumfor resolving industry issues
that are either not addressed by the standards process or need an i medi ate

sol uti on.

At the same time, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of docunents would be snmall and
the projects could be conpleted in a rapid tinefrane. If proposals are nade by a
nunber of contributors, the participating nmenbers select the best concepts and
uses themto devel op specifications which address specific issues in energing

st orage narkets.

Those conpani es whi ch have agreed to support a docunented specification are
identified in the first pages of each SFF Specification. Industry consensus is
not an essential requirement to publish an SFF Specification because it is
recogni zed that in an energing product area, there is roomfor nore than one
approach. By making the docunentation on conpeting proposals available, an

i ntegrator can exam ne the alternatives avail able and sel ect the product that is
felt to be nost suitable.

Suggestions for inprovenment of this docunent will be welcome. They should be sent
to the SFF Committee, 14426 Bl ack Wal nut C, Saratoga, CA 95070

The devel opnent work on this specification was done by the SFF Committee, an

i ndustry group. The nenbership of the commttee since its formation in 1990 has
i ncluded a m x of conpanies which are | eaders across the industry.
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SFF Committee --

MI- RJ Dupl ex Optical Connections

1. Scope

This specification defines the term nol ogy and physical requirenments for duplex
MI-RJ optical connections and conplete connectors. There is a single mating
interface for all versions.

The Mr-RJ systemoffers the follow ng features:

(1) duplex ferrule based technol ogy

(2) fiber routing on both sides of the mating interface is parallel
to the mating axis

(3) field term nation for both connector genders

(4) usable with all types of optical transceivers

(5) one-touch positive retention

This specification allows applications that need these features to do so
i nt eroperably.

M ni ature dupl ex optical connections are desirable in FC and other external (to

t he system encl osure) shiel ded systens where intra cabi net connections are
needed. The Fi bre Channel, SSA, and G gabit Ethernet standards specify the mating
i nterface and have no specific performance requirenments. This docunment along with
the TIA-PN-4172 are the public specifications for the conplete connector system

The transnmit and receive fibers and the transceiver pin assignments to the
mounting circuit board are contained within this documnent.

The MI-RJ systemis a derivative of the MI connector, which has been avail abl e
for a nunber of years. The nechanical retention schene between the mating
connector hal ves has been nodified and excess material in the housing and ferrule
has been renmoved to produce a nore conpact and easier to use connection than the
Mr

The retention schenme consists of a single press-to-release catch simlar to those
found on the common RJ style network and tel ephone unshi el ded copper connectors.
The | ook and feel of the MI-R] is suited for advanced hi gh speed transm ssion
applications and the panel space required is significantly |ess than many ot her

al ternatives.

The design is physically robust and snmall which allows it to be used in a
varieety of applications from notebooks to data centers.

Thi s docunent specifies the requirenents on the mating and term nati on sides
of the connectors to enable functional multiple sourcing of the conplete
connectors. The construction of the connectors between the mating and

term nation sides are not controlled by this docunent other than that inplied
by the performance requirenents.

Dupl ex serial interfaces standards such as Fibre Channel and G gabit Ethernet
presently incorporate requirenments on the optical interconnect used to
transmt G gabaud signals. If the MI-RJ connector systemis used as part of
such an interconnect, it is also subject to these requirenents.

In an effort to broaden the applications for storage devices, an ad hoc
i ndustry group of conpanies representing systemintegrators, periphera
suppliers, and conponent suppliers decided to address the issues invol ved.

The SFF Committee was formed in August, 1990 and the first working docunent
was i ntroduced in January, 1991.
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1.1 Description of d auses

Cl ause 1 contains the Scope and Purpose.

Cl ause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Cl ause 3 contains the list of Figures and Tables

Cl ause 4 contains the General Description

Clause 5 contains the Definitions and Conventions

O ause 6 defines the Connector Descriptions and Di nmensions.

2. References

The SFF Committee activities support the requirenents of the storage industry,
and it is involved with several standards.

2.1 Industry Docunents

The following interface standards are relevant to this Specification

- X3.230-1994 FC- PH (Fi bre Channel Physical Interface)

- X3.297- xxxX FC-PH 2 (Fi bre Channel Physical Interface -2)
- X3. 303- xxxx FC- PH 3 (Fi bre Channel Physical Interface -3)
- El A PN- xxxx

2.2 SFF Specifications

There are several projects active within the SFF Conmttee. At the date of
printing docunment nunbers had been assigned to the follow ng projects. The
status of Specifications is dependent on comrittee activities.

F = Forwar ded The docunment has been approved by the nenbers for
forwarding to a formal standards body.

P = Publ i shed The docunent has been balloted by nenbers and is
avai | abl e as a published SFF Specification

A = Approved The docunent has been approved by ballot of the nenbers
and is in preparation as an SFF Specification

C = Cancel ed The project was cancel ed, and no Specification was
Publ i shed.

D = Devel opment The document is under devel opment at SFF.

E = Expired The docunent has been published as an SFF
Speci fication, and the menbers voted agai nst re-
publishing it when it came up for annual review

e = electronic Used as a suffix to indicate an SFF Specification which

has Expired but is still available in electronic form
from SFF e.g. a specification has been incorporated
into a draft or published standard which is only
avai l abl e in hard copy.

i = Information The docunment has no SFF project activity in progress,
but it defines features in devel oping industry
standards. The docunent was provided by a conpany,
editor of an accredited standard in devel opnent, or an
individual. It is provided for broad review (conments
to the aut hor are encouraged).

s = submtted The docunent is a proposal to the nmenbers for
consi deration to become an SFF Speci fication.

Page 7 MI- RJ Dupl ex Optical Connections
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SFF- 8012
SFF- 8013
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SFF- 8019

I NF- 8020i
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SFF- 8029

SFF- 8030
SFF- 8031
SFF- 8032
SFF- 8033i
SFF- 8034i
SFF- 8035i
SFF- 8036i
I NF- 8037i
I NF- 8038i
SFF- 8039i

SFF- 8040
SFF- 8041
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SFF- 8045
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SFF- 8049

I NF- 8050i
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SFF- 8059

SFF- 8060
SFF- 8061
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Li st of Specifications as of Novenber 21, 1999
SFF Committee Information

44-pin ATA (AT Attachment) Pinouts for SFF Drives
68-pin ATA (AT Attachnent) for SFF Drives

SCSI Pinouts for SFF Drives

Smal | Form Factor 2.5" Drives
Smal | Form Factor 1.8" Drives
Smal | Form Factor 1.3" Drives

2mm Connector Al ternatives
68- pi n Enbedded Interface for SFF Drives
Unitized Connector for Cabled Drives

Smal | Form Factor 15nm 1.8" Drives

ATA Tim ng Extensions for Local Bus

4-Pin Power Connector D mensions

ATA Downl oad M crocode Command

Uniti zed Connector for Rack Mounted Drives
SCA Connector for Rack Munted SFF SCSI Drives
Smal | Form Factor 10nm 2.5" Drives

SCSI Wring Rules for Mxed Cable Plants

ATA Low Power Mbdes

Identify Drive Data for ATA Disks up to 8 GB

ATA Packet Interface for CD ROV
- Errata to SFF-8020 Rev 2.5
- Errata to SFF-8020 Rev 1.2

SFF Committee Charter

Naned Representatives of SFF Conmittee Menbers
SFF Comrittee Principles of Operation

| mproved ATA Timng Extensions to 16.6 MBs

H gh Speed Local Bus ATA Line Term nation |ssues
Sel f-Monitoring, Analysis and Reporting Technol ogy

ATA Signal Integrity Issues
Intel Small PCl SIG
Intel Bus Master |DE ATA Specification

Phoeni x EDD ( Enhanced Di sk Drive) Specification

25-pin Asynchronous SCSI Pi nout

SCA- 2 Connector Backend Confi gurations
VHDCl Connect or Backend Configurations
40-pin M croSCSI Pi nout
40- pi n SCA-2 Connect or
80- pi n SCA-2 Connect or
40- pi n SCA-2 Connector w Serial Selection
80- pi n SCA-2 Connector w Parallel ESI

80- conduct or ATA Cabl e Assenbly

w Paral | el Sel ection
for SCSI Disk Drives

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

ATA Interface for 3" Renovabl e Devices
@BIC (Ggabit Interface Converter)

SMART Application Guide for ATA Interface
50- pi n 2mm Connect or

Unitized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Committee Patent Policy
Emai | i ng drawi ngs over the SFF Refl ector
40- pi n SCA-2 Connector w Hi gh Voltage

MI- RJ Dupl ex Opti cal

Connecti ons
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SFF- 8066 C 80-pin SCA-2 Connector w H gh Voltage
SFF-8067 2.6 40-pin SCA-2 Connector w Bidirectional ESI

I NF-8068i 1.0 Cuidelines to Inmport Draw ngs into SFF Specs
SFF- 8069 E Fax- Access Instructions

I NF-8070i 1.2 ATAPI for Rewitable Renovabl e Medi a

SFF-8072 1.2 80-pin SCA-2 for Fibre Channel Tape Applications
SFF- 8073 - 20-pin SCA-2 for GBIC Applications

SFF- 8080 E ATAPI for CD Recordable Media

SFF-8090 3.6 ATAPI for DVD (Digital Video Data)

SFF-8200e 1.1 2 1/2" drive formfactors (all of 82xx famly)
SFF-8201e 1.3 2 1/2" drive formfactor dinensions

SFF-8212e 1.2 2 1/2" drive w SFF-8001 44-pin ATA Connect or
SFF-8300e 1.1 3 1/2" drive formfactors (all of 83xx famly)
SFF-8301e 1.2 3 1/2" drive formfactor dinensions

SFF-8302e 1.1 3 1/2" Cabl ed Connector |ocations

SFF-8332e 1.2 3 1/2" drive w 80-pin SFF-8015 SCA Connect or
SFF-8337e 1.2 3 1/2" drive w SCA-2 Connect or

SFF-8342e 1.3 3 1/2" drive w Serial Unitized Connector

SFF- 8400 C Very H gh Density Cable Interconnect
SFF-8410 12.1 High Speed Serial Testing for Copper Links
SFF- 8411 - H gh Speed Serial Testing for Backpl anes

SFF- 8412 - HSS Requi rements for Duplex Optical Links
SFF-8420 10.1 HSSDC-1 Shi el ded Connecti ons

SFF-8430 4.1 MI-RJ Duplex Optical Connections

SFF-8441 14.1 VHDCI Shi el ded Configurations

SFF-8451 10.1 HSS (H gh Speed Serial) SCA-2 Connections
SFF-8480 2.1 HSS (H gh Speed Serial) DB9 Connections
SFF-8500e 1.1 5 1/4" drive formfactors (all of 85xx famly)
SFF-8501e 1.1 5 1/4" drive formfactor dinensions
SFF-8508e 1.1 5 1/4" ATAPI CD-ROM w audi o connectors
SFF-8551 2.0 5 1/4" CD-ROM 1" High formfactor

SFF- 8572 - 5 1/4" Tape form factor

SFF- 8610 C SDX (Storage Device Architecture)

2.3 Sources

Copi es of ANSI standards or proposed ANSI standards may be purchased from d obal
Engi neeri ng.

15 I nverness Way East 800-854- 7179 or 303-792-2181
Engl ewood 303-792- 2192Fx
CO 80112-5704

Copi es of SFF Specifications are available by joining the SFF Conmittee as an
Qoserver or Menber.

14426 Bl ack Wl nut O 408- 867- 6630x303
Sar at oga 408- 867- 2115Fx
CA 95070 FaxAccess: 408-741-1600

The increasing size of SFF Specifications has made FaxAccess inpractical to
obtain [ arge docunents. Docunment subscribers and nmenbers are automatically
updated every two nonths with the | atest specifications. Specifications are
avai l abl e by FTP at fission.dt.wdc. com pub/standards/sff/spec
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El ectroni c copi es of docunents are al so nmade avail able via CD _Access, a service
whi ch provides copies of all the specifications plus SFF reflector traffic. CDs
are nmailed every 2 nonths as part of the docunment service, and provide the letter
bal | ot and paper copies of what was distributed at the neeting as well as the
nmeeti ng m nutes.

Editor’s notes:

After extensive review between the Editor and AVP optical personnel this revision
is presently considered to be conplete per the original project description
Charts are provided that denonstrate the inpact of fiber msalignnment on
performance in single node and 62.5 micron nmultinode applications.

Al the options for connector variations that presently exist are descri bed.

Thi s specification contains mechanical requirements substantially identical to
that in its conpani on docunent in TIA however the TlIA docunent is the

control ling docunent for all dinmensions. The user of this docunment should check
the [ atest TIA docunent before committing to any di mensions specified in this
docunent .

Significant material is contained herein that is not available in any other
docunent describing this connector

Page 10 MI- RJ Dupl ex Optical Connections
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1. Tables of Figures and Tabl es

1.1 TABLE OF FlI GURES

FIGURE 1 INSERTION LOSS CAUSED BY FIBER OFFSET (SMALL OFFSETS) 13
FIGURE 2 - INSERTION LOSS CAUSED BY FIBER OFFSET (LARGE OFFSETS) 13
FIGURE 3 - MATING SIDE OPTICAL INTERFACE GENDER DEFINITION 16
FIGURE 4 - MATING SIDE HOUSING GENDER DEFINITIONS 17
FIGURE 5 - GENERAL VIEW OF COMPONENTS 20
FIGURE 6 - OVERVIEW OF PLUG (GUIDE PINSONLY USED FOR MALE OPTICAL TYPES) 20
FIGURE 7 - OUTLINE DIMENSIONS FOR PLUGS (WITH AND WITHOUT GUIDE PINS) 21
FIGURE 8 - OVERVIEW OF RIGHT ANGLE THRU HOLE BOARD RECEPTACLE TRANSCEIVER 21
FIGURE 9 - OUTLINE DIMENSIONS FOR RIGHT ANGLE THRU HOLE BOARD RECEPTACLE TRANSCEIVER22
FIGURE 10 - OVERVIEW OF FREE CABLE ADAPTER (RECEPTACLE) 22
FIGURE 11 - OUTLINE DIMENSIONS FOR FREE CABLE ADAPTER 23
FIGURE 12 - OVERVIEW OF PATCH PANEL RECEPTACLE 23
FIGURE 13 - OUTLINE DIMENSIONS FOR PATCH PANEL RECEPTACLE 24
FIGURE 14 - OVERVIEW OF 6 POSITION PATCH PANEL RECEPTACLE 24
FIGURE 15 - OUTLINE DIMENSIONS FOR 6 POSITION PATCH PANEL RECEPTACLE 25
FIGURE 16 - PANEL CUT OUT FOR 6 POSITION PATCH PANEL RECEPTACLE 25
FIGURE 17 - MATING INTERFACE FOR CABLE PLUG 26
FIGURE 18 - MATING INTERFACE FOR RECEPTACLES 28
FIGURE 19 - MATING INTERFACE FOR CABLE FREE ADAPTER RECEPTACLE 29
FIGURE 20 - GUIDE HOLE GAUGE PIN 30
FIGURE 21 - GUIDE HOLE GAUGE ASSEMBLY 31
FIGURE 22 - FIBER POSITIONS RELATIVE TO GUIDE PINS/HOLES 32
FIGURE 23 - FERRULE EXTENSION FROM HOUSING AND MATING INTERFACE AXIAL FORCE 32
FIGURE 24 - TRANSCEIVER POSITIONING 34
FIGURE 25 - TRANSCEIVER FOOTPRINT 35

1.2 TABLE OF TABLES

TABLE 1 - GENDER MATRIX FOR THE MT-RJSYSTEM 16
TABLE 2 - SOME PERFORMANCE REQUIREMENTS FOR MT-RJ CONNECTORS 18
TABLE 3 - PRINTED CIRCUIT BOARD COMPATIBILITY REQUIREMENTS 18
TABLE 4 - DIMENSIONS FOR MATING INTERFACE FOR CABLE PLUG 27
TABLES5 - DIMENSIONS FOR RECEPTACLE MATING INTERFACE 28
TABLE 6 - DIMENSIONS FOR MATING INTERFACE FOR CABLE FREE ADAPTER RECEPTACLE 29
TABLE 7 - GUIDE PIN AND GUIDE HOLE DIMENSIONS 30
TABLE 8 - GUIDE HOLE GAUGE PIN DIMENSIONS 30
TABLE 9 - DIMENSIONS FOR GUIDE HOLE GAUGE ASSEMBLY 31
TABLE 10 - FIBER POPULATIONS (N=2 FOR FC) 32
TABLE 11 - REQUIREMENTS ON FERRULE POSITIONS AND AXIAL MATING INTERFACE FORCE 33
TABLE 12 - 10 POSITION TRANSCEIVER POSITION FUNCTION DEFINITIONS 36
TABLE 13 - 20 POSITION TRANSCEIVER POSITION FUNCTION DEFINITION 37

2. Ceneral Description

The MI-RJ consists of (1) a duplex ferrule that holds the fibers and guide pins
or guide holes to ensure adequate alignment of the fibers when the connectors are
fully mated, (2) housing features that support the ferrules and deliver pre
alignment, and (3) retention features that prevent accidental demating and all ow
easy purposeful mating and demati ng.
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The MI-RJ is capable of using duplex fibers within the sanme external jacket, of
bei ng used in connector to connector, connector to transceiver, or connector to
patch panel applications. For cable connector to cable connector applications a
connector to connector adapter is provided and the guide pin / guide hole

pol arity rmust be observed. The gender conventions are described in detail in

3. 2.

The MI-RJ can be field termnated using sinple techniques. Optical gender is
configured after polishing, when the plug housing is assenbled. As with any
optical connector, cleanliness is inportant to maintain the optical performnce
in the mated connector. Particles on the fiber, on the guide pins / holes, or on
the ferrule surface can affect the final position of the fibers with respect to
each other when fully mated. Contam nation on the fiber surface can absorb or
reflect the light and affect performance. Both mechani cal and chemni ca

cl eanl i ness nust be observed.

The rel ationship of the guide pins, ferrules, fiber, and gui de holes al
determ ne the tolerance for the final fiber to fiber position in service. The
tol erance build up for this connector systemin the fully mated condition
consists of the follow ng: guide pin dianeter, guide hole dianeter, , fiber

di aneter for each fiber, ferrule fiber hole dianeter for each fiber, ferrule
fiber hole position for each fiber, guide pin axial angular tolerance for each
pi n, and gui de hol e angul ar axial tolerance for each pin. Wth nodern

manuf acturing and assenbly tol erance and i nexpensive ferrule and guide pin
materials this tolerance build up is manageabl e for both single node and
mul ti node fibers. The guide pin center position and gui de hole center position
are not part of the tolerance build up because the true position of the fiber
hole is defined with respect to the guide hol es.

However, the real test is in the optical |osses produced when the connector is
mated. This is a strong function of the offset achi eved between the fibers and
the offset goal is determ ned by the optical performance specification for which
the parts are procured, AND on where the specific parts happen to be within the
manuf acturing distribution.

Optical |oss can be converted to physical offset, and vice versa. The typica
| oss specification is the industry requirenment for prem se/networking is that

specified by the TIA 568 building wiring standard - 0.75 dB per connection for
both SM and WM

Figure 1 and Figure 2 show the optical power insertion loss in a single mated
connector for various nechanical offsets between the centers of the fiber cores
on each side of the connector. These figures assunme that the only | oss nechani sm
is due to the offset and that the cores are stepped index (abrupt change in
optical index of refraction fromthe core to the cladding). Since the single
node core is nmuch smaller than the nultinode core the loss is nuch greater for a
gi ven of f set
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Figure 1 Insertion | oss caused by fiber offset (small offsets)
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Figure 2 - Insertion | oss caused by fiber offset (large offsets)

The MI-RJ system uses a spring | oaded nmechanismto ensure a mnimum axi al force
on the ferrules after mating is conplete. This force is also applied by the
springs to the retention nmechanismafter mating is conpleted. When the retention
is released the connector will "“pop” out of the mating housing a small anount.
Conversely, when mating, the retenti on engagenent has the feel of a detent and
there is excellent ergonom c feedback indicating that the mating process is

conpl et e.
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3. Definitions and Conventi ons

3.1 Definitions

For the purpose of SFF Specifications, the follow ng definitions apply. Not al
those listed are used in this docunent.

Alignnent guides: Connector features that preposition insulators prior to

el ectrical contact. Oher terns sonetines used to describe these features are:
gui de pins, guide posts, blind mating features, mating features, alignnment
features, and mating gui des

Board Term nati on Technol ogi es: surface nount single row, surface nount dua
row, through hole, hybrid, straddl e nount

Cabl e Term nation: The attachnent of wires or fibers to the term nation side of
a connector. Schemes comonly used in the industry are IDC (Insulation

Di spl acenment Contact), IDT (Insulation D splacenent Term nation), wire slots,
sol der, weld, crinp, braise, etc.

Fi xed: Used to describe the gender of the mating side of the connector that
accepts its mate upon mating. This gender is frequently, but not always,
associated with the comon term nol ogy "receptacle”. Qher ternms commonly used
are "femal e" and "socket connector”. The term"fixed" is adopted fromEl A
standard term nol ogy as the gender that nost comonly exists on the fixed end of
a connection, for exanple, on the board or bul khead side. In this docunent
"fixed" is specifically used to describe the mating side gender illustrated in
Fi gure 3.

Free: Used to describe the gender of the mating side of the connector that
penetrates its mate upon mating. This gender is frequently, but not always,

associ ated with the common term nology "plug”". Oher ternms commonly used are
"mal e" and "pin connector”. The term"free" is adopted from El A standard
term nol ogy as the gender that nost commonly exists on the free end of a
connection, for exanple, on the cable side. In this document "free" is
specifically used to describe the mating side gender illustrated in Figure 3.
Frontshell: That netallic part of a connector body that directly contacts the

backshel | or other shielding material that provides nechani cal and shiel di ng
continuity between the connector and the cable nedia. Qher terns sonetines used
to describe this part of a cable assenbly are: housing, nosepiece, cowing, and
netal shroud

Free Board: A connector that uses a free gender mating side and a term nation
side suitable for any of the printed circuit board term nati on technol ogi es

Fi xed Board: : A connector that uses a fixed gender mating side and a
term nation side suitable for any of the printed circuit board term nation
t echnol ogi es

Hei ght: Distance fromboard surface to farthest overall connector feature
Mating side: The side of the connector that joins and separates fromthe mating
side of a connector of opposite gender. Oher terns comonly used in the
industry are mating interface, separable interface and mating face.

Ofset: An alignnent shift fromthe center |ine of the connector

Optional: This termdescribes features which are not required by the SFF

Speci fication. However, if any feature defined by the SFF Specification is

i npl enented, it shall be done in the sane way as defined by the Specification
Describing a feature as optional in the text is done to assist the reader. If
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there is a conflict between text and tables on a feature described as optional
the tabl e shall be accepted as being correct.

Reserved: \Were this termis used for defining the signal on a connector pinits
actual function is set aside for future standardi zation. It is not available for
vendor specific use. Were this termis used for bits, bytes, fields and code
val ues; the bits, bytes, fields and code values are set aside for future

st andardi zati on. The default value shall be zero. The originator is required to
define a Reserved field or bit as zero, but the receiver should not check
Reserved fields or bits for zero

Ri ght Angle: A connector design for use with printed circuit board assenbly
technol ogy where the mating direction is parallel to the plane of the printed
circuit board

Single row. A connector design for use with surface nmount printed circuit board
assenbly technol ogy where the term nation side points are arranged in one line

Single sided termnation: A cable term nation assenbly style and a connector
design style where only one side of the connector is accessible when attaching
wires. This style frequently has IDC term nation points that point in the sane
direction.

Straddl e nount: A connector design style and a printed circuit board design
style that uses surface nount term nation points on both sides of the board. The
connector is frequently centered between the top and bottom surfaces of the

boar d.

Straight: A connector design for use with printed circuit board assenbly
technol ogy where the mating direction is perpendicular to the plane of the
printed circuit board

Surface nmount: A connector design and a printed circuit board design style where
the connector term nation points do not penetrate the printed circuit board and
are subsequently soldered to the printed circuit board

Term nation side: The side of the connector opposite the mating side that is
used for permanently attaching conductors to the connector. . Due to pin
nunbering di fferences between mati ng side genders the term nati on side shal

al ways be specified in conjunction with a mating side of a specific gender

O her terns comonly used in the industry are: back end, non-mating side,
footprint, pc board side, and post side

Through hole: A connector design and a printed circuit board design style where
the connector term nation points penetrates the printed circuit board and are
subsequently soldered to the printed circuit board

3.2 CGender definitions for MI-RJ

VWhet her a connector has guide pins or guide holes associated with the ferrule
determ nes the gender of the connector optical interface. 1In addition to this
gender difference relating to the optical interface there is a secondary “gender”
difference relating to the housing application. The housing mating interface is
di fferent dependi ng on whether a cable ,transceiver, adapter, or patch pane
application is used. The cable-to-cable application uses a housing that is
identical for both optical interface genders and will use a plug-to-plug adapter
(a third component simlar to that used for the SC systemin patch panels) to
connect two different optical interface gender cable connectors. Housing
interfaces simlar to that provided by the plug-to-plug adapter are used for
transcei ver and patch panel applications. Plug to plug adapters have the ribs.
Ri bs are optional in transceivers. The housing gender associated with cable
applications is termed a plug. The housi ng gender associated with cable
adapters, transceivers, and patch panels is termed a receptacle. The plug al ways
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contains the retention rel ease nechani sm

Table 1 - Gender
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Thi s connection systemhas a matrix
that describes the gender content as shown in Table 1

matrix for the MI-RJ system

Conponent Optical interface 5hysica| i nterface gender
gender
Mal e Feral e 5Iug ﬁeceptacle
Cabl e no yes yes no
Hybrid yes (one yes (one yes (both ends) no
Ext ensi on end only) end only
cabl e assenbly
Pure extension [ yes (both no yes (both ends) no
cabl e assenbly ends)
Transcei ver yes no no yes
Plug to plug NA - no NA - no no yes
adapt er opti cal optica
interface | interface

Pat ch panel yes no no yes
front
Not e: the nbst comon usage is a cable assenbly to connect transceivers or to
connect a transceiver to a patch panel. Wen two cables assenblies are
concat enat ed usi ng one or nore extension cables assenblies at |east one plug on
t he extension cable assenbly nust have a nmale optical gender (i.e. have guide
pins). Plug to plug adapters are required for all extension cable assenbly
connections to other cable assenblies.

Figure 3 shows the definition of the optical interface genders.

FEMALE MALE

GUIDE HOLE ////77/777/] L ]
| GUIDE PIN |
FIBERSI |
GUIDE PIN FIBERS
GUIDE HOLE ////717777

THE MALE GENDER IS USED ON THE DEVICE SIDE
EXCEPT WHEN USED WITH EXTENSION CABLES

Figure 3 - Mating side optical interface gender definition

Note: the male gender is also used on the patch panel side (i. e.
Wi ring side).

t he buil ding
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Figure 4 shows the gender definitions for the housing interface.

RECEPTACLE

(HAS RETENTION RELEASE)

THE RECEPTACLE IS USED ON THE DEVICE SIDE
EXCEPT WHEN USED WITH CABLE TO CABLE
CONNECTIONS

Figure 4 - Mating side housing gender definitions

3.3 Conventi ons

The American convention of nunbering is used i.e., the thousands and hi gher
multiples are separated by a conma and a period is used as the deci mal point.
This is equivalent to the I SO convention of a space and conma.

Aneri can: | SO
0.6 0,6

1, 000 1 000
1, 323, 462. 9 1 323 462,9

4. Conponent descriptions:

4.1 Conpl ete connector/ conmponent options

The conpl ete conmponents listed in this section are supported in this docunent.
The overall view of the connection systemis shown in Figure 5.

MALE OPTI CAL | NTERFACE COVPONENTS (has the guide pins in the ferrule)(refer to
4.4 and 4.5 for mating side specifications):

COVPONENT NANVE OVERVI EW | OUTLI NE TERM NATI ON
S| DE

MALE CABLE PLUG Fi gure 6 Fi gure 7 NA

MALE RECEPTACLE TRANSCEI VER BOARD RI GHT ANGLE SURFACE MOUNT 10 Figure 8 Figure 9 Figure 25

PCSI TI ON

MALE RECEPTACLE TRANSCEI VER BOARD RI GHT ANGLE SURFACE MOUNT 20 Figure 8 Figure 9 Figure 25

PCSI TI ON

FEMALE OPTI CAL | NTERFACE COVPONENTS (has guide holes in the ferrule) (Refer to
4.4 and 4.5 for mating side specifications):
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COVPONENT NAME OVERVI EW QUTLI NE TERM NATI ON
S| DE
FEMALE CABLE PLUG Fi gure 6 Fi gure 7 NA

HOUSI NG COVPONENTS W TH NO OPTI CAL | NTERFACE (has only capability to deliver
housi ng preal i gnment and accept retention nmechani sm

COVPONENT NANVE OVERVI EW OUTLI NE TERM NATI ON
S| DE

CABLE TO CABLE RECEPTACLE FREE ADAPTER Fi gure 10 Figure 11 NA

CABLE TO CABLE RECEPTACLE PATCH PANEL ADAPTER Fi gure 12 Fi gure 13 NA

6 position cable to cable receptacl e patch panel adapter Fi gure 14 Fi gure 15

The relevant figures fromTIA PN-4172 are duplicated for reference bel ow
Only the physical dinensions and a table of the nost inportant perfornmance
requi renents are included. Oher requirenents are also described. Were the
TI A El A docunment does not specify requirenments and this docunment does, then
requi renents in this docunment apply.

4.2 Performance and conpatibility requirenments

MI- RJ shi el ded connectors shall neet the perfornmance requirenents specified in
EIATIA 568. Sone of these are sumarized in Table 2.

Table 2 - Some performance requirenents for MI-RJ connectors

Par anet er Requi renent s
Insertion | oss per mated 0.75 dB max
connect or
Return | oss 20 dB mn MM

26 dB mn SM

Anbi ent Tenperat ure -55°C - +85°C

Mating Cycl es 500

Note: an SFF project to specify detailed test nethods for these and ot her
performance requirenments for optical cable assenblies is underway.

The physical conpatibility requirements for use with printed circuit boards are
given in Table 3. Board thicknesses and/or assenbly processes that require tai
| engths other than that given in Table 3 are not conpatible with the connectors
defined in this docunent.

Table 3 - Printed circuit board conpatibility requirenents

TERM NATI ON SI DE STYLE PRINTED C RCUI T BOARD THI CKNESS
MN (MM / 1 NCHES) MAX (MM /| NCHES)

SURFACE NOUNT * 1.01 / 0.040 1.27 7 0.050

THROUGH HOLE A (0.070 TAILS) 0.87 7 0.034 1.13 / 0.044
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"THROUGH HOLE B (0. 110 TAILS) T.45 ] 0.057 T.75 1 0.069
THROUGH HOLE C (0. 125 TAILS) 2.21 7 0.087 2.51 7 0.099
THORUGH HOLE D (0. 160 TAILS) 3.03 7 0.119 3.33 7 0.125
THROUGH HOLE E (0. 180 TAILS) 3.44 7 0.135 4.20 / 0.165
THROUGH HOLE SOLDERLESS ** *¥ *¥

STRADDLE NOUNT 0.96 7 0.038 1.32 7 0.0527

*

This dinension is required to accommpdate board retention features
that penetrate the board

** The transceiver pin properties shall be designed to work with these
board specifications and are not otherw se specified

Fi ni shed hole size: 0.72/ 0.028 mn 0.88 / 0.035 max (sane as
Thru hol e si ze)

Board Thi ckness: 1.57 / 0.062 min 3.17 / 0.125 nax
Sol der t hi ckness: per I PC hole plating specification
Copper thi ckness: per I PC hole plating specification

4.3 Dinmensional requirenents

The drawings in this section use the dinmensioning conventions described in ANSI-
Y14.5M Dinensioning and tolerancing. Al dinensions are in mllineters. In
addition the following apply (MMC is maxi nrum material condition):

1

VWere a tolerance of formis not specified, the limts of the dinmensions for a
feature control the formas well as the size. The conbined effects of size and
formvariations may not exceed the envel ope of perfect format the MMC
(maxi mum material condition).

VWere interrel ated features of size (features shown with a common axis or
center plane) have no geonetric tolerance of |ocation or runout specified, the
[imts of the dinensions for a feature control the |ocation tolerance as well
as the size. Wien the interrelated features are at the MMC, they shall be
perfectly located to each other as indicated by the draw ng.

VWer e perpendi cul ar features (features shown at right angles) have no
geonetric tolerance or orientation or runout specified, the linmts of the
di nensions for a feature control the orientation tolerance as well as the
si ze. \Wen perpendi cul ar features are at the MMC, they shall be perfectly
oriented to each other as indicated by the draw ng.

As the size of a feature departs fromthe MMC, variations in form |ocation
and orientation are perm ssible.

Figure 5 shows the general view of the cable plugs, the cable free adapter
receptacle, and the transceiver receptacle.
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Figure 5 - Ceneral view of conmponents

Figure 6 - Overview of plug (guide pins only used for nale optical types)
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GUIDE PINS REQUIRED ON MALE PLUGS ONLY

Figure 7 - Qutline dinensions for plugs (with and w t hout guide pins)

Figure 8 - Overview of right angle thru hole board receptacl e transceiver
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Figure 9 - Qutline dinmensions for right angle thru hole board receptacle
transcei ver

o
=

Figure 10 - Overview of free cable adapter (receptacle)
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|

Figure 11 - Qutline dinmensions for free cable adapter

Figure 12 - Overview of patch panel receptacle
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53,7 =10, 5=

Figure 13 - Qutline dinmensions for patch panel receptacle

Figure 14 - Overview of 6 position patch panel receptacle
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Figure 15 - Qutline dinmensions for 6 position patch panel receptacle
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Figure 16 - Panel cut out for 6 position patch panel receptacle

4.4 Housing interfaces

The mechani cal specifications for the housing interfaces (plugs and receptacl es)
are described in this section. The dinensions in this section may not be current
and are provided for information only. Please refer to TIA FOCI S docunent SP-

4172 (schedul ed to becone TI A El A 604-12).
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See Clip Detail
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See Figure 3.2.3
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Section A-A Y]

Clip Detail 2 | |

Clip Detail 1

Figure 17 - Mating interface for cable plug
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Table 4 - Dinmensions for mating interface for cable plug
5Iug Di nensi ons (M)

[Ref er ence M ni mum Maxi mum

A 9.7 10. 2

B 3.8 4.0

C 83° 87°

D 0.9 1.1

E . 25 ---

F 1.45 1.55

G 3.95 4.05

H 0.2 0.5 2

K 14. 15 --- 1

L --- 0.4 2

M 8.9 9.1

N 4.61 4.69

O --- . 8

[ 3.95 4.05

Q 1.83 2.17

R 1.45 1.55

T --- 2.6 5

U 7.11 7.19

1) Dinmension is given for an unmated plug; see Figure 3.2.2.

2) Dinmensions apply to an option ¢ = 1 plug only.

3) The option ¢ = 2 plug shall accept a gauge pin, as shown in Figure
3.2.1a, with a maximuminsertion force of 1.7 N. It shall also accept the
gauge shown in Figure 3.2.1b to a depth of 5.5 mm w th a maxi muminsertion
force of 3.4 N

4) The alignment pins of an option ¢ = 1 plug shall be retained so as to
remain within the plug during mating and unmati ng.

5) See Section 3.2.7 for alignment pin and hol e di anmeter specifications.
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Tol erances are as listed in position tolerance in

Figure 18
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See Rib Detail
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Section E-E

Rib Detalil

Mating interface for cable free adapter

receptacle

Table 6 - Dinmensions for mating interface for cable free adapter receptacle
Adapt er Di nensions (m)
Ref er ence M ni mum Maxi mum Not es
A 7.7 .78
B 7.2 7.28
C 2.51 2.61
D 4. 46 4.56
E 1.15 1.25
G 1.15 1.25
H 3. 45 3.55
I 2.95 3.05
J 29° 31°
K 13. 95 14. 05
L 9.1 9.2
M 2.1 2.3
N 4° 5o
O 30° 60°
Q --- . 25
R . 25 ---
S 0.8 1.2
4.5 Optical interface

Thi s section describes the nechani cal

i nterfaces.

requi renents for the optical

These nechani cal

i n a manufacturing process.
interface is the made by neasuring the optical

opti cal

Page 29

requi renents al one may not
The final

determ nation for

be sufficient to guarantee 100 yield
t he success of the
| osses in the mated
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interfaces where one side is the interface under test and
known good interface used for testing purposes.

Thi s docunent does not describe how to nmake or sel ect the

testing purposes.

Al i gnnent pin/hole diameter options for the optical interf

Tabl e 7.

Table 7 - @uide pin and gui de hol e di nensi ons

SFF- 8430 Rev 4.1

the other side is a

interface used for

See TIA EI A 455-171 (FOTP-171) Method D for details.

ace are specified in

Di nensi ons (M)

Quide Pin D aneter Qui de Hol e Di aneter
Option M ni mum Maxi mum M ni mum Maxi mum
SM MM 0. 698 0. 699 0. 699 0. 700
MM onl y 0. 697 0. 699 0. 699 0.701
Rz< 0.1 um
/ QEiA gﬁ
[ N
I /________ﬁ_ *
—» a— BB
BC
I -
Figure 20 - Cuide hol e gauge pin
Table 8 - Qui de hol e gauge pin di mensi ons
Di nensi ons (m)
Ref er ence M ni mum Maxi mum Not es
A 0. 6985 0. 6990
BA 0.2 0.4
BB 0.2 0.5
BC 1.83 2.17 1
1) Length over which surface texture shall be nmaintained.
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/I | 20.001

Table 9 - Dinmensions for guide hole gauge assenbly

oBA |%°
_______ ﬁi_f
BB —>‘
BC
et -
[0 |0.0005
Figure 21 - CGuide hol e gauge assenbly

SFF- 8430 Rev 4.1

__@_____@__

Di nensi ons (M)
Ref er ence M ni num Maxi num Not es
A 0. 6985 0. 6990 1
C 2.5995 2. 6005
BA 0.2 0.4
BB 0.2 0.5
BC 6.0 - - -

1) Surface roughness < 0.1 m crons.

The opti cal

Figure 22 and Table 10.

Page 31
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0.37510.375
|

FY

[
Figure 22 - Fiber positions relative to guide pins / holes

Tabl e 10 - Fi ber popul ations (n=2 for FQC)

Number of fibers (n) | Allowed fiber population positions
1 C
2 b
3 bandc
4 aandb

Figure 23 and Table 11 contain the requirenments on the relationship between the
ferrule position (wth respect to the retention clip) and the axial force
required on the mating interface of the ferrule to produce that position.

MECHANICAL

REFERENCE
/ PLANE OPTICAL
REFERENCE

PLANE

AL
298 /)
=

..

Figure 23 - Ferrule extension from housing and mating interface axial force
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Table 11 - Requirenents on ferrule

Requirement IF THEN
1 F=0 9.7mm£A£10.2 mm
2 A£9.3mm F378N
3 A3 9.1 mm FE11.8N

4.6 Termination side specifications

SFF- 8430 Rev 4.1

posi tions and axial mating interface force

The cable termination side for plugs is not specified in this docunent. The

requi renents for the board side of the transceiver

24 and Figure 25.

Page 33

receptacle are shown in Figure
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Figure 25 - Transceiver footprint

contacts are

The requirenents for the functions of the transceiver electrica

cont ai ned

in Table 12 and Tabl e 13.
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Table 12 - 10 position transceiver position function definitions

10 Position Transcei ver Position Function Definitions

10 and 20 Position Part Versions

Two versions of this transceiver are intended. The 10 position version is

i ntended for applications where the extra features of the 20 position version
are not required. The 20 position version provides extra positions for
features beyond data in and out such as recovered clock and | aser transmtter
moni tors and al arms. See Package Qutline Drawing for Position placenment

wi thin the Package.

Posi tion Synbol Functional Description Logi c
Nunber Fam |y
VS VS Mounting Studs - The MS are provided for N A

transcei ver nmechani cal attachnent to the
circuit board. They nust be connected to a
floating pad on the circuit board which is
not tied to signal or chassis ground.

1 RD- Recei ved Data Qut Bar PECL
2 RD+ Recei ved Data Qut PECL
3 SD Si gnal Det ect PECL
4 Vee, Recei ver Signal G ound N A
5 Vcc, Recei ver Power Supply N A
6 Ve Transmtter Power Supply N A
7 TD+ Transmtter Data In PECL
8 TD- Transmtter Data In Bar PECL
9 Vee, Transmtter Signal G ound N A
10 TD s Transmitter Disable: Optional Feature

Do not connect if unused.
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Table 13 - 20 position transceiver position function definition

20 Position Transceiver Position Function Definitions
10 and 20 Position Part Versions
Two versions of this transceiver are intended. The 10 position version is
i ntended for applications where the extra features of the 20 position version
are not required. The 20 position version provides extra positions for
features beyond data in and out such as recovered clock and | aser transmtter
moni tors and al arms. See Package Qutline Drawing for Position placenment
wi thin the Package.
Posi tion | Synbol Functional Description Logi c
Nunber Fam |y
VS VS Mounting Studs - The MS are provided for N A
transcei ver nmechani cal attachnent to the
circuit board. They nust be connected to a
floating pad on the circuit board which is not
tied to signal or chassis ground.
1 Optional feature reserved for future use. TBD
Do not connect.
2 Ref Ok | Reference O ock: Optional Feature PECL
Do not connect if unused.
3 Lck Lock to Reference Clock Bar: Optional Feature PECL
Ref - Do not connect if unused.
4 ad k+ Recei ved Recovered Cock Qut: Optional Feature | PECL
Do not connect if unused.
5 d k- Recei ved Recovered Cock Qut Bar: Optional PECL
Feat ure
Do not connect if unused.
6 RD- Recei ved Data Qut Bar PECL
7 RD+ Recei ved Data Cut PECL
8 SD Si gnal Det ect PECL
9 Vee, Recei ver Signal G ound N A
10 Vcc, Recei ver Power Supply N A
11 Ve Transmtter Power Supply N A
12 TD+ Transmitter Data In PECL
13 TD- Transmitter Data In Bar PECL
14 Vee, Transmtter Signal G ound N A
15 TD s Transmtter Disable: Optional Feature
Do not connect if unused.
16 Prron Laser Diode Optical Power Mnitor: Optional
Feat ure
Do not connect if unused.
17 Optional feature reserved for future use. TBD
Do not connect.
18 Lmon(+) | Laser Diode Bias Current Mnitor (+): Optional
Feat ure
Do not connect if unused.
19 Lmon(-) | Laser Diode Bias Current Mnitor (-): Optional
Feat ure
Do not connect if unused.
20 Optional feature reserved for future use. TBD
Do not connect.
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