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7 ANEXOS

7.1 ANEXO 1: ESPECIFICACIONES TRANSMISOR Y
RECEPTOR

Para la transferencia de datos a 50Mbps seria recomendable usar los
siguientes componentes de transmision y recepcion.

Transmisor (Tx) fabricante: Broadcom Limited. Distribuido por la
tienda DigiKey Electronics. Velocidad de transmision 50Mbps.
Referencia en la pagina web de DigiKey: 516-2643-ND
Referencia fabricante: AFBR-2624Z

Precio: 16,44 €/unidad

Figura 1: Transmisor fibra éptica.

Receptor (Rx) fabricante: Broadcom Limited. Distribuido por la

tienda DigiKey Electronics. Velocidad recuperacion de datos
50Mbps.

Referencia en la pagina web de DigiKey: 516-2642-ND
Referencia fabricante: AFBR-16247
Precio: 15,17 €/unidad

)
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Figura 2: Receptor fibra optica.
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AFBR-16xxZ and AFBR-26x4Z/25x91
DC-50MBd Versatile Link Fiber Optic Transmitter
and Receiver for 1 mm POF and 200 um PCS

Data Sheet

Description

The AFER-16xxZ transmitter utilizes a 650 nm LED source
with integrated optics and driver IC for efficient coupling
inte 1 mm Polymer Optical Fiber (POF). The AFBR-
26x47/25x97 raceiver consists of an IC with an integrated
photodiode to produce a logic compatible output. The
transmitter input and receiver output are compatible with
TTL logic families. The pair operates any type of signal
from D up to 50 MBd at distances up to 50 m with 1 mm
POF, up to 200 m at 10 MBd and 120 m at 50 MBd with 200
wm Plastic-Clad Silica (PC5), respectively.

The transmitter is a 3-pinand the receiver is a 4-pin device,
packed in Versatile Link housing. Versatile Link compo-
nents can be interlocked (N-plexed together) to minimize
space and to provide dual connections with the duplex
connectors. Various simplex and duplex connectors, as
well as POF cables are available for Versatile Link compo-
nents. For details, contact Avago Technologies or visit our

company website at www avagotech.com

AFBR-xxo4f are delivering non-inverted output signals
while AFBR-xxx9Z deliver inverted output signals.

AFBR-x00I - Part number selection guide

AFER -2 x x & 1
| =Transmitter (T} J LI:EIDHHIe-puamHalge,
1 =Receiver (RX) RoH3 Compliant
5/6 = 650 nm products |
1= Horizomtal Pacage | 4= 50 MEd Non-Inverted
3=Vertical Padkage [— | 9 =50 MEd Inverted
4=Tilbed (307) Package
Available options
Horizontal Package  AFBR-%5247 AFBR-16287 AFBR-25237
Vertical Package AFBR-w6347 AFBR-16357 AFBR-25387
Tilted (307 package  AFBR-m6447

€ BROADCOM'

v
i

+ [ata transmission at signal rates from DC up to 50 MBd

* Transmitter: integrated 650 nm LED and driver IC with
TTL imput logic

* Raceiver: integratad PIN diode and digitalizing I with
TTL output logic

+ Up to 50 m distance with 1 mm Polymer Optical Fiber
{POF) over operating temperature range

+« Upto 200 m (10 MBd) distance and 120 m (50 MBd)
distance with 200 pm Plastic-Clad Silica (PCS) owver
operating temperaturz range

* (perating temperature range of 40 °C to +835 *C

+ Compatible with Awago's Versatile Link family of
connectors, for eaasy termination of fiber

Applications

Optical Transmitter and Raceiver for 50 MBd systems and
below:

+ |ndustrial control and factory automation
+ Extension of R5-232 and RS5-485

+ Highvoltage isolation

* Elimination of ground loops

* Raduces voltage transient susceptibility

Figura 3: Pagina 1 especificaciones transmisor y receptor.
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Application Literature
Application Note 1035 (Versatile Link) - AV02-0730EN

Package and Handling Information

The compact Versatile Link package is made of a flame-
retardant material and wses the same pad layout as a
standard, eight-pin dual-in-line package. Horizontal,
Vertical, and Tilted (30" packages are available. These
low profile Versatile Link packages are stackable and are
enclosed to provide a dust-resistant seal. Snap action
simplex, simplex latching, duplex, and duplex latching
connectors are offered with simplex or duplex cables.

Package Orlentation

Performance and pinouts for the horizontal, vertical, and
tilted (30" packages are identical. To provide additional
attachment support for the wvertical Versatile Link
housing, the designer has the option of using a self-
tapping screw through a printed circuit board into a
mounting hole at the bottom of the package. For most
applications this is not necessary.

Package Housing Color

Versatile Link components and simplex connectors are
color codad to eiminate confusion when making con-
nections. Receiver packages are black and transmitter
packages are gray in color respectiviely.

Handling

Versatile Link components are auto-insertable. When
wawe soldering is performed with Versatile Link compo-
nents, the optical port plug should be left in to prevent
contamination of the port. Do not use reflow solder
processes (ie., infrared reflow or vapor-phase reflow).
Monhalogenated water soluble fluxes (i.e, 0% chioride),
not rosin based fluxes, are recommended for use with
Versatile Link components.

Versatile Link components are moisture sensitive
devices and are shipped in @ moisture sealed bag. If the
components are exposad to air for an extendad period of
time, they may require a baking step before the sclderng
process. Refer to the spacial labeling on the shipping tube
for details.

Recommended Chemicals for Cleaning/Degreasing

Alcohols: methyl, sopropyl, isobutyl. Aliphatics: hexane,
heptane. Other: soap solution, naphtha.

Do mot use partially halogenated hydrocarbons such
as 1,1.1 trichloroethane, ketones such as MEK, acetone,
chloroform, ethyl acetate, methylene dichloride, phenaol,
miethyleme chloride, or N-methylpyrolidone. Also, Avago
does not recommend the use of cleaners that use
halogenated hydrocarbons because of their potential en-
vironmental harm.

Figura 4: Pagina 2 especificaciones transmisor y receptor.
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Mechanical Dimensions
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Versatile Link Printed Board Layout Dimensions
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Interlocked (Stacked) Assemblies (referto Figura 1)

Horzontal packages may be stacked by placing units with pins facing upward. Initially engage the imter-
locking mechanism by shiding the L bracket body from above into the L slot body of the lower package. Use
a straight edge, such as a ruler, to bring all stacked units into wuniform alignment This technique prevents
potential harm that could occur to fingers and hands of assemblers from the package pins. Stacked horizontal
packages can be disengaged if necessary. Repeated stacking and unstacking causes no damage to individual units.

To stack vertical packages, hold one unit in each hand, with the pins facing away and the optical ports on the bottom.
Slide the L bracket unit into the L slot unit. The straight edge used for horzontal package alignment is not needed.

Stacking Horizontal Modules Stacking Vertical Modules

THIM, AELTARGULAR EDUE
REEEMELY TOOL

Fiqure 1. Interbocked (stacked) Horizontal, Vertical and Tikted (30°) packages

Figura 7: Pagina 5 especificaciones transmisor y receptor.
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Pin Description Transmitter
Fiber port facing front, pins downward, 1 = Rightmost pin to 4 = Leftmost pin
Pin Name Function/Description Notes
1 Voo Transmitter Power 3.3V + 8% or 5V 1 5%
2 Mo Fin Mo physical pin is available
3 VEET Transmitter Ground
4 Data In Transmitter Data Input 1,2
5 Houwsing Fin Physical pin is available, recommended to chassis GND 3
] Howsing Fin Physical pin is available, recommended to chassis GND 3
Pin Description Recaiver
Fiber port facing front, pins downward, 1 = Rightmost pin to 4 = Leftmost pin
Pin Name Function/Description Notes
1 Data Out Receiver Data Dutput 2
2 VEmR Receiver Ground
3 Voo Feceiver Power 33V 5% or 5Vt 5%
4 Fin Mo function, physical pin is available, recommended to signal GND 4
5 Houwsing Fin Physical pin is available, recommended to chassis GND 3
] Howsing Fin Physical pin is available, recommended to chassis GND 3
Hotes:
1. Logic 1input will tum the lght on and the logic o will furn the light off for AFBR-16x47. Logic 1input will tum the light off and the logic 0 will turm

thi light on for AFBR-1649Z.
2. TTL compatible data Input and owtput.
PFin 5 and 8 are for mounting and retaining purpaoses, and should be connected to chassks GNIDL
It Is recommmended to connect this pin to signal GHDU

[l

Figura 8: Pagina 6 especificaciones transmisor y receptor.
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Regulatory Compliance

Feature Test Mathod Performancea
Electrostatic Discharge (E50) to MIL-5TD-883 Method 3015 Min £ 2000V
the Electrical Pins Human Body Model

Eye Safety IEC a0825-1, 2, Class 1

Spedified Link Performance, Ty =-40 “C to +85 =, 50 MBd

Parameter Min Max Unitt Condition Notes

Link Distance with Standard POF cable o e maters 40 °C o +85 =C 1,3

Link distance with 200 wm PCS (10 MBd) o 200 meaters 40 °C o +85 5C 2.3

Link distance with 200 wm PCS (50 MBd) o 120 maters -40°C o +85 =T 23

Motes:

1. EE-&EMWZ Is the part number for 1 mm POF. Worst-cse attenuation used (0.27 d8/m for standard boss POF cable from -40 5C to +85 °C at

2. PCS, worsi-case attenuation (12 dEbm from -40 °C to =B5 °C 3t 650 nmL
3. The optical ink perfommance s guarantesd only with transmitters AFER-16x7 and recelwers AFBR-26x4 7725497

==

5 &
=

E-II}—Ei

Figure 2. Reccenmeended Transmitter and Receiver Application Circuit

Figura 9: Pagina 7 especificaciones transmisor y receptor.
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Absolute Maximum Ratings

Parameter Symbol Min Typhel Max Unit Hotes
Storage Temperature Ts -4 85 i 1
Amibient Temperature Tc -4 85 i 1
Felative Humidity FH B5 L 1
Supply Violtage Voo Voo 05 & W 1
Data Input Woltage WVin -05 WVoo+05 W 1
Data Cutput Current o 10 mA 1
Diata Rate D 50 MEBd

Huotes:

1. Absolute Maximum Ratings are those values beyond which damage to the device may oocur If these imits are exceeded for other than a short

period of time.

Recommended Operating Conditions

Paramater Symbol Min Typical Max Unit Motes
Amibient Temp Ta -40 25 BE. i 2
Supply Violtage V™o 3135 33 3465 W 2

475 g £.25 W 2

Huotes:

2. Recommended operating conditions are those values outside of which functional performandce 15 not Intended, device rellability 1s not iImplied,
and damage to the device may ooour over an extended period of time. See Rellability Data Sheet for spedfic rellability performanca.

Process Compatibility

Parameter Symbal Min Typlcal Max Unitt Motes

Solder Environment Tsoum 160 iC 3,56
tzoun 10 =1 456

Huotes:

3. Madmum temperature refers o peak temperatura.

4. Madmum time refers to time spent at peak temperature.

5. Solder surface to be at least 1mm below lead frame stops.

&, Product s molsture sensitive leval 3.

Figura 10: Pagina 8 especificaciones transmisor y receptor.
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AFER-16xxI Transmitter

The AFER-16xxZ transmitter incorporates a 650 nm LED and integrated driver IC in a light gray, nonconductive plastic
Versatile Link housing. Its input data is compatible with TTL logic level. This transmitter can operata from DC to 50 MEd
with any kind of data pattern wsing 1 mm Polymer Optical Fiber (POF). Within the specified ranges AFER-16x47 and
AFBR-16x9Z devices will support a BER < 10E-9.

Transmitter Electrical Characteristics

(Ta =-40"Cto 485 "C Vorr=33V + 5% Or 5V + 5%)

Parameter Symbal Min Typlcal Max Unitt Notes
Supply Current [(Optical Power ON) locr 21 31 mA 1
Input Voltage - Low ViL 03 0.8 v

Input Violtage - High Vi 20 Woc+03 v

Data Input Capacitance Cpy T pF

Data Input Resistance Ry 2 8]

Propagation Delay tmo E'i ] ns

Transmitter Optical Characteristics

(Ta =-40°C 1o +85 “C Voor =33V + 5% or 5V + 50)

Parameter Symbal Min Typlcal Max Unitt Notas
Output Optical Power (peak), 1 mm POF Pn 45 -2 +2 dBm

Output Optical Power (peak), PCS (200 pm) PN -165 -13 k) dBm

Ourtput Optical Power [Average), OFF Ps -5 dBm

Extinction Ratio ER 10 dB

Peak Wavelength e 630 GBS ]

Rise Time [20%—-80%) trT 5 ns

Fall Time [ 20%-30%) tFT 5 ns

Pulse Width Distortion PWD -3 +3 ns 45
Pulse Width Distortion of first pulse PWD -5 +3 ns EX
Motes:

1. Forany type of data betwean DC and 50 Mbd. Typical value 21 ma for PRES-7 pattern at 25 =C at 5V and 50 Mbaud.
2. Stamdard TTL compatible input.
3. mseasured with polished connector end face: after 1 meter 1 mm POF, MA = 05, or 200 pm PCS, NA = 037,

4. Pulse width Is measured at 50% threshold using a rising edge trigger testad with PRES-T pattern

5. Electrical input pulse width 1s determined at 1.5 W and duydt betwaen 1 and 2 shall not be less than 1v/ns.
&, The first pulse Is shorter as the LED 1s completely dischanged. This helps to mitigate the inoease of pulsa width of the first pulse of the Receiver

Figura 11: Pagina 9 especificaciones transmisor y receptor.
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AFBR-26x41/25x9T Recelver

Thie AFBR-26x4Z/25x97 receiver consists of a digitalizing IC with integrated photodiode to produce an output level that
is compatible with TTL logic. The integrated photodiode and the following amplifier uses a fully differential approach
with an active and a passive area for an improved EMI performance. Within the specified ranges AFBR-25x9Z and AFER-
26x4Z davices will support 2 BER <10E-9.

Receiver Electrical Characteristics
(Ta=-40"Ct04+85°C V=33V 5% 0rsVv+5%)
Parameter Symbel  Min Typical Max Unitt Notes
Supply Current I 20 0 mé
Data Output Voltage - Low Wi 03 04 ) 1,3
Data Dutput Voltage - High Viou 25 Vioep+0.3 v 13
Rise Tirme | 10%—930%) thg 5 ne 23
Fall Time [ 10%—90%) tm 5 ns 23
Pulse Width Distortion WD -4 =4 ns 3,678 11
Pulse Width Distortion 15 to 37 pulse PWDe -5 +8 ns 389N
Propagation Delay thin E i} nes
Max. Initiation time after Power up T 15 ms 12
Receiver Optical Characteristics
(Ta=-40°"Cto+85"C Moor =33V 5% or 5V £ 5%)
Parameter Symbal  Min Typhcal Max Uit Notes
Input Optical Power (Peak), 1 mm POF PN -22 +2 dBm 3
Input Optical Power (Peak) Off-5tate, 1 mm POF P Cff 40 dBm 3,10
Input Optical Power (Peak), PCS (200 um) Py -25 -1 dBm 3
Input Optical Power (Peak) Off-State, PCS (200 pm) P OF 44 dBm 3
Optical Spectrum Range A 630 &85 i
Hotes:
1. Standard TTL output.
2. Measured with By =50 ki and C = 15 pF
3. Guarantzed only If optical Input signal to the recetver i generated by AFER-16xxZ, with Ideal allignment to photo diode using Tmm POF (KA=0.5).
6. Optical Input signal of 50 MBd, PRES 27 -1 pattern and 50% duty cpde.
7. Pulse width Is measured 2t 50% threshold using a ising edgs tnigger and PRES 27-1 pattarm.
8. Ifdata rate Is below 1MEd the pulse width distortion would be equal to the pulse width distortion of the 15t to 3nd pulses for higher datarates,
9. The threshold of the 15t pulse of 3 data sequence 15 difficult to adpust and therefors the pulse width distortion up to the 3rd pulss 1s higher than

for all other pulses (worst casa for the 15t pulse). This strongly depends on the quality of the rising and fzlling edge of the optical Input. The faster
the edges the smaller the pulse width varlation. Furthemmore bower data rates would result in the same lssue as all the pulse become 15t pulsas.
10 Cutput bow for AFER-26x47 and Output high for AFBR-25x07.
11. Because of optical pulse width spreading. the PWD Iimits have to be inoreased by £0.1 ns for ezch 10 m fiber lzngth.
12 Starting point Is when supply voltage passes -28W.

Figura 12: Pagina 10 especificaciones transmisor y receptor.
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7.2 ANEXO 2: ESPECIFICACIONES LATIGUILLO

Latiguillo (POF) fabricante Broadcom Limited. Distribuido por la
tienda DigiKey Electronics.

Referencia en la pagina web de DigiKey: 516-2088-ND
Referencia fabricante: HFBR-RLS001Z
Precio: 4,95 €/unidad

AN

Figura 13: Latiguillo POF.
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HFBR-RXXYYYZ Series (POF)

HFBR-EXXYYYZ Series (POF)
Plastic Optical Fiber Cable and Accessories

© BROADCOM

The HFER-R/EXXYYYZ series of plastic fiber optic cables
are constructed of a single step-index fiber sheathed
ina black polyethylene jacket. The duplex fiber consists
of two simplex fibers joined with a zipcord web.

Standard {Type="R") and Extra Low Loss (Type="E")
cables comply with UL VW-1 flame retardant specifica-
tion (UL file # E89328).

Cables are available in unconnectored or connectored
options. Refer to the Ordering Guide for part number
information.

A /

\[ [
\

=
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u
]

g~ ATTEMUATION — difklen
u
B

A= WRVELENGTH -am

Figure 1. Typical POF attenwation vs, wavelength,

forVersatile Link

Data Sheet O '
L =
O

Cable Desaription Features

= Compatible with Broadcom Viarsatile Link Family of
connectors and fiber optic components
= 1 mm diameter Plastic Optical Fiber (POF) in 2 grades:
Standard POF with 0.22 dB/m typical attenuation
{-40°C to 85°C)

High performance Extra Low Loss POF with 0.19
dB/m typical attenuation (-40°C to 85°C)

Applications

« Industrial data links for factory automaticn and plant
control

= [ntra-system links; board-to-board, rack-to-rack

» Telecommunications switching systems

= Computer-to-peripheral data links, PC bus extensicn

= Proprietary LANs

= Digitizad video

« Medical instruments

» Raduction of lightning and voltage transient suscep-
tibility

= High voltage isclation

Figura 14: Pagina 1 especificaciones latiguillo.
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Plastic Optical Fiber Spedfications: HFER-R/EXXYY YL

Absolute Maximum Ratings

Parameter Symbal  Min. Max. Unit Note

Recommended Storage (HFBR-R/EXMYYYZ) Ts -55 +85  °C

Temperature

Recommended Operating (HFER-R/EXXYYYZ) To -4 +85 °C

Temperatura

Recommended Installation (HFER-REXMYYYZ) T -20 +0 "C 1

Temperature

Short Term Tensile Force Single Channel Fr 50 M 2
Dwal Channel Fr 100 M

Short Term Bend Radius r 25 mm 3.4

Long Term Band Radius r 35 mm

Long Term Tensile Load Fr 1 M

Flexing 1000 Cypcles 4

AL w1 Flame Retardant

Mechanical/Optical Characteristics, Ty = -40 to +85°C unless otherwise specified.

Parameter Symbal  Min.  Typ.®!  Max. Unit Condftion
Cable Attenuation Standard Cable, g 015 022 027 dB/m Ty=-407C to +85°C
Source: 680nm LED, 0.5 MA Type="R"
(HFER-150xZ) Exctra Low Loss, 015 019 022 Ty=-40°C to +85°C
Length:50m Type="E”
Reference Attenuation Standard Cable, g o2 019 024 dB/m Ty=-407C to +85°C
Source: 650nm, 0.5 NA Type="R"
*Lr::;tﬂ;m” Extra Low Loss, 012 016 019 Ty=-40°C to +85°C
: Type="E

Numerical Aperture MNA .48 047 0.50 =1 meters
Diameter, Core and Cladding DC 0.94 1.00 1.06 mim
Diameter, Jacket ol 213 220 227 mm Simplex Cable
Propagation Delay Constant liw 50 nsm Mote &
Mass per Unit Length/Channel 53 gfm Without Connectors
Cable Leakage Current IL 12 né 50 KV, 1=10.3 meters
Refractive Index Cara n 1.492

Cladding 1417

Hotes:

- Installation temperature i the range over which the cable can be bent and pulled without damage. Below -20°C the cable becomes brittle and
should not be subjecied tomechanical stress.

short Term Tenslle Force ks for less than 30 minutes.

short Term Bend Radius & for less than 1 hour nonoparating.

o0 bend on 25 mim radius mandrel Bend radius is the radius of the mandrel around which the cablie 15 bent.

Typical data are at 25°C.

Propagation delay constant s the reclprocal of the group velodty for propagation delay of optical power. Group welocity Is v=o/n where ¢ Is the
velodty of light in free space (3«0% m's) and n 1s the effective core Index of refraction.

7. Hote that oy rises at the rate of about 00067 dBAC, where the thermal rse rafers to the LED temperature changes above 25°C. Please refer to
Figure 1 which shows the typical plastic optical fiber attenuation versus waselength at 257C

[T IS T

Figura 15: Pagina 2 especificaciones latiguillo.
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Plastic Fiber Connector Styles

Connector Description

Four connector styles are available for termination of
plastic optical fiber: simplex, simplex latching, duplex
and duplex latching. All connectors provide a snap-in
action when mated to Versatile Link components.
Simplex connectors are color coded to facilitate denti-
fication of transmitter and receivar connections. Duplex
connectors are keyed so that proper orientation is
ensured during insartion. If the POF cable/connector will
be used at exireme operating temperatures or experi-
ence frequent and wide temperature cycling effects, the
cable/connector attachment can be strengthened with
an ATV adhesive (see Plastic Conmectoring Instructions
for more detail). The connectors are made of a flame ra-
tardant VALOX UL94 V-0 material (UL fil2 # E121562).

SIMPLEX COMMECTOR STYLES
HFBR-4501Z/4511Z - Simplex

0

SiWFLEN CRIWE bl S0

The simplex connector provides a quick and stable con-
nection for applications that require a component-to-
connector retention force of 8 Newtons (1.8 Ib). These
connectors are available im gray (HFER-4501Z) or blue
(HFER-4511Z). The simplex conmector is compatible with
horizontal or vertical or tilted packages.

HFBR-45031/4513Z - Simplex Latching

SIMPLER
/ CRIMPRING

1nono
| —

The simplex latching conmector is designed for rugged
applications requiring a greater retention force — 80
Mewtons { 18 Ib) — than provided by a simplex non-
latching connector. When insarting the simplex latching
connector into a module, the connector latch mecha-
nism should be algned with the top surface of the
horizontal package, or with the tall vertical side of the
vertical package or with top surface of tilted package.
Misalignment of an inserted latching connector into
either module will not result in a positive latch. The con-
nector is released by depressing the rear section of the
connector lever, and then pulling the connector assem-
bly away from the module housing.

The simplex latching connector is available in gray (HF-
BR-45037) or blue (HFBR-4513Z).

DUPLEX CONMECTOR STYLES
HFER-45061 — Duplex

CRIMF R

Duplex connectors provide convenient duplex cable
termination and ara keyed to prevent incomect insertion
into duplex configured modules. The duplex connector
is compatible with dual combinations of horizontal, ver-
tical or tilted packages (2.g.. two horizontal transmitters,
two wvertical receivers, a horizontal transmitter with a
horizontal receiver, etc). The duplex non-latching con-
mector is available in parchment, off-white (HFER-45067).

HFEBR-45161 — Duplex Latching

il

e B S
—_ll

The duplex latching connector is designed for rugged
applications requiring greater retenmtion force than
the nonlatching duplex connector. When inserting the
duplex latching connector into a module, the connector
latch mechanism should be aligned with the top surface
of the dual combination of horizontal, vertical or tilted
packages. The duplax latching connector is available in
gray (HFBR-45167).

h/Splice
HFBR-45052/45151 Bulkhead Adapter

==

The HFBR-45057/4515Z adapter mates two simplex
connectors for panel/bulkhead feedthrough of HFER-
4501Z2/4511 Z terminated plastic fiber cable. Maximum
panel thickness is 4.1 mm {0.16 inch). This adapter can
serve as a cable in-line splice using two simplex connec-
tors. The adapters are available im gray (HFER-45057) and
blua (HFBR-4515Z). This adapter is not compatible with
POF duplex, POF simplex latching, or HCS conmectors.

1_I
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Plastic Optical Fiber Connector Absolute Maximum Ratings

Parameter Symbal Mim. Max, Uniit Haote
Storage and Operating Temperature Teo -40 85 C 1
Recommended Operating Temperaturs To -40 85 i 1
Installation Temperature T 0 Fli] i 1
Mut Torque Tn oF N-m 2
HFBR-45057/4515Z Adapter 100 OzF-in.

ks

1. Storage and Opsrating Temperatures refer to the ranges over which the connectors can be used when not subjected to mechanical strass
Imstallation Temperature refiers to the ranges over which connectors may be installed onto the fiber and over which connectors can be

connected and disconnectad from transmitter and receter modules.

2. Recommended nut tongpue 5057 H-m

Plastic Optical Fiber Connactor Mechanical/Optical Characteristics

Ty = -40 to +85°C, Unless Otherwise Specified.

Parameter Part Number Symbol  Min.  Typ¥  Max. Units  Temp."C Note
Retention Force, Simplex, Fre 7 8 N +25 2
Connector toVersatile HFBR-4501Z/4511Z 3 40 tio +85
i TrEnsmiters Simplex Latching, a7 B0 425
EncRecevers HFER-4503Z/4513Z 1 -40 to +85
Duplex, 7 12 +25
HFBR-4506Z 4 40 to +85
Duplex Latching, 50 B0 +25
HFBR-45167 15 40t +85
Tensile Force, Simplex, Fr a5 2 N 3
Connector to Cable HFBR-4501Z/4511F
Simplex Latching, 85 22
HFBR-45037/45137
Duplex, HFBR-45067 14 35
Duplex Latching, 14 35
HFER-4516Z
Adapter Connector HFBR-4505Z/4515Z with o o7 15 28 dB = 4,5
ta Connector Loss HFBR-45017/4511F
Retention Force HFBR-4505Z/4515Z with  Fpg 7 8 M
Connector to Adapter HFBR-4501Z/4511F
Insertion Force, Simplex, F 8 30 N &
Connector to Versatile HFBR-4501Z/4511Z
Link Transmitters and Simplex Latching, 6 35
Receivers HFBR-4503Z/4513Z
Duplex, HFBR-45067 13 46
Duplex Latching 22 51
HFBR-45167

1. Typical data are at +357C

2. Ko percelvable reduction in retention force was obsersed after 2000 Insertions. Retention force of non-latching connectors 1 lower at elevated
temperatures. Latching connectors ane recommended for applications wheare a high retention force 2t Righ temperatures s desired.
1. For applications wheare frequent temperature cpding over temperature extremes b5 expected, please @ntact Broadcom Ltd, for altermate

connectoring technigqueas.
4. Minimum and masimum lmit for eec for 000 to-+700C temperature range. Typhcal vahee of oo 15 3t +25°C

5. Factory polish or field polish per recommended procadune.
. Destructive Insertion force was typically at 178 N (40 Ih).
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Step-by-5tep Plastic Cable Connectoring Instructions

The following step-by-step guide describes how to tarmi-
nate plastic fiber optic cable. It is ideal for both field and
factory installation. Connectors can be easily installed
on cable ends with wire strippers, cutters and a crimping
tool.

Finishing the cable is accomplished with the Broadcom
AFER-45047 Polishimg Kit, consisting of a Polishing Fixture,
600 grit abrasive paper and 3 pm pink lapping film 3M
Company, OC3-14) The connector can be usad immedi-
ately after polishing.

Materials needed for plastic fiber termination are:

1. Broadcom Plastic Optical Fiber Cable {Example: HFBR-
RUSs00Z, HFBR-RUDs00Z, HFBR-EUSS00Z, or HFER-
EUDs007)

2. Industrial Razor Blade or Wire Cutters

3. 16 Gauge Latching Wire Strippers (Example: Ideal
Stripmaster™ type 45-0032).

4. HFBR-4597Z Crimping Tool
5. AFBR-45947 Polishing Kit
6. One of the following connectors:

a) HFBR-4501 2/4503Z Gray Simplex/Simplex Latching
Connector and HFBR-4525Z Simplex Crimp Ring

bj HFBR-4511.2/4513Z Blua Simplex/Simplex Latching
Connector and HFBR-45257 Simplex Crimp Ring

) HFER-45067 Parchment (off-white) Duplex Connector
and HFER-45267 Duplex Crimp Ring

dj HFBR-4516Z Gray Latching Duplex Connector and
HFER-4526Z Duplex Crimp Ring

Step1

The zip cord structure of the duplex cable permits easy
separation of the channels. The channels should be sepa-
rated a minirmum of 100 mm (4 in} to a maximum of 150
mm (& in} back from the ends to permit connectoring
and polishing.

After cutting the cable to the desired length, strip off
approximately 7 mm (0.3 in) of the outer jacket with the
16 gauge wire strippers. Excass webbing on the duplex
cable may have to be trimmed to allow the simplex or
simplex latching connector to slide over the cable.

When using the duplex connector and duplex cable, the
separated duplex cable must be stripped to equal lengths
oneach cable. This allows easy and proper seating of the
cable into the duplex connector.

Step 2

Place the crimp ring and connector over the end of the
cable; the fiber should protrude about 3 mmi (0,12 in)
through the end of the connector. Carefully position the
rimg 0 that it is entirely on the connector with the rim of
the crimp ring flush with the conmector, leaving a small
space between the crimp ring and the flange. Then crimp
the ring in place with the cimping tool. One crimp tool is
usad for all POF connector arimping requirements.

For applications with extreme temperature operation
or frequent temperature cyding, improved connector
to cable attachment can be achiewed with the use of an
RTY [GE Company, RTW-128 or Dow Coming 3145-RTV)
adhesive. The BTV is placed into the connector prior to
insertion of the fiber and the fiber is cimped normally.
The connector can be polished after the RTV has cured
and is then ready for use.

Note: By convention, place the gray connector on the trans-
mittercable end andthe blue connector on the receivercable
end to maintain color coding (different color connectors are
mechamically identical).

Simplex connector crimp rings cannot be used with duplex
connectors and duplex connector crimp rings camnot be
used with simplex connectors because of size differences.
The simplex crimp has a dull luster appearance; the duplex
ring is glossy and has a thinner wall

Figura 18: Pagina 5 especificaciones latiguillo.
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Any excess fiber protruding from the connector end may
be cut off; however, the trimmed fiber should extend at
least 1.5 mm (0.06 in) from the connector end.

Insert the connector fully into the polishing fixture with
the trimmed fiber protruding from the bottom of the
fixture. This plastic polishing fixture can be used to polish
two simplex connectors or simplex latching connectors
simultaneously, or one duplex connector.

Note: The four dots on the bottom of the polishing fixture
are wear indicators. Replace the polishing fixture when any
dot is no longer visible. Typically, the polishing fixture can
be used 10 times; 10 duplex connectors or 20 simplex con-
nectors, two at a time.

Place the 600 grit abrasive paper on a flat smooth surface,
pressing down on the connector, polish the fiber and the
connector using a figure eight pattern of strokes until
the connector is flush with the bottom of the polishing
fixture. Wipe the connector and fixture with a dean dloth
or tissue.

Step4

Place the flush connector and polishing fixture on thedull
side of the 3 pm pink lapping film and continue to polish
the fiber and connector for approximately 25 strokes. The
fiber end should be flat, smooth and clean.

This cable is now ready for use.

Note:Useofthepink lapping film fine polishing step resultsin
approximately 2 dB improvement in coupling performance
ofeither atransmitter-receiver link or a bulkhead/splice over
a 600 grit polish alone. This fine polish is comparable to the
Broadcom factory polish. The fine polishing step may be
omitted where an extra 2 dBof optical power is not essential,
as with short link lengths. Proper polishing of the tip of the
fiber/connector face results in a tip diameter between 2.5
mm (0.098in.) minimum and 3.2 mm (0.126 in.) maximum..

AFBR-4594Z Polishing Kit

Figura 19: Pagina 6 especificaciones latiguillo.
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Ordering Guide for POF Connectors and Accessories

Plastic Optical Fiber Connectors
HFBR-4501Z  Gray Simplex Connector/Crimp Ring

HFBR-4511Z  Blue Simplex Connector/Crimp Ring

HFBR-45037  Gray Simplex Latching Connector with Crimp Ring

HFBR-4513Z  Blue Simplex Latching Connactor with Crimp Ring

HFBR-4506Z  Parchment Duplex Connector with Crimp Ring

HFBR-4516Z  Gray Duplex Latching Conmector with Crimip Ring

HFBR-4505Z  Gray Adapter (Bulkhead/Feedthrough)

HFBR-4515Z  Blue Adapter (Bulkhead/Feedthrough)

Plastic Optical Fiber Accessories

HFBR-45227 500 HFBR-0500 Products Port Plugs

HFBR-45257 1000 Simplex Crimp Rings

HFBR-4526Z 500 Duplex Crimp Rings

AFER-45947 Polishing Kit (one polishing tool, two pleces G600 grit
abrasive paper, and two pleces 3 pm pink lapping film)

HFBR-4597Z  Plastic Fiber Crimping Tool

Ordering Guide for POF Cable
For Exampile:

HFBR-RUD500Z is aStandard Attenuation, Unconnectoned,
Duplex, 500 meter cable.

HFBR-RL5001Zis a Standard Attenuation, Latching Simplex
Connectored, Simplex, 1 metar cable.

HFBR-RMD010Z is a Standard Attenuation, Standard Du-
plex Connectored, Duplex, 10 meter cable.

HFER-RMD100Z is a Standard Attenuation, Standard Du-
plex Connectored, Duplex, 100 meter cable.

Cable Length Tolerances:
The plastic cable length toderances are: +1096/-0%.

NOTE: By convention, pre-connectored simplex POF ca-
bles have gray and blue colored connectors on the op-
posite ends of the same fiber; although oppositely col-
ored, the connectors are mechamically identical. Duplex
POF cables with duplex connectors use color- coded
markings on the duplex fiber cable to differentiate be-
tween the channel.

Hrer- LILICICIOI0] 2

Cable Code

R = Standard Attenuation POF
E = Extra Low Loss POF

Connector Code
L = Unconnectored

M = Standard Simplex Connectors
L = Latching Simplex Connectors

M = Standard Duplex Connectors
T = Latching Duplex Connectors

Mot Mot all possible combinaticns reflect awailable part numbsers.

T B —L ROHS Compliant

Length Code
{measured from tip of connector to tip of connector)

Maimum 500 meters (not in 1 metar increments).
2.9, 015 =15 meters

Channel Code
5 =Simplex Cable
O = Dupdex Fipoord Cable

Please contact your local Broadcom Ltd. representative for a list of cument avallable cable part numbsers.
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Connector Applications
Attachment to Broadcom Versatile Link Fiber Optic Components
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Fiber Optic Cable Dimensions

a2
ocEn

Versatile Link Mechanical Dimensions

Panel Mounting - Bulkhead Feedthrough

THREE TYPES OF PANELBULKHEAD HWILES CAM BE USELD:

HMENSIONS IN mm [INCHES)
ALL DIMENGIONS 0.7 mm
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HFER-45051 (Gray)/45151 (Elue) Adapters
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Versatile Link Machanical Dimensions, continued

HFER-4516Z (Parchment) Duplex Latching Comnector HFER-45061 (Parchment) Duplex Connector

DUPLEX

CRIMP RING
ERIMP
; - /
| 1o __| T i
o Tm B 18,21 0.4000 - ﬂ'
- iy
o ' e & STIEL B
- 221,28 ——— 4-R7n 18 I |
- 3.1 01 B} ——= o 122 DELAE) -]
la————amz 111 - 32 (1208
— |-—'.r.3 10,2801 s

B 74110 R w8 ="

3.8 oAk i
9 |0.280) IRIA TS ¢

5.8 {0330

HFER-45031 (Grayh'45131 (Bluz) Simplay Latching Connector HFER-2501T (Grayk'45111 (Elue) Simplex Connector

5.110.200) r 26 (0:3001
;'_ CRIMP RING

T 38 00,1508 /
(03501 J BT eoMNECTORS DIFFER
I OHLY IN COLOR

T— - |l— ETRET]
o 2111180 ———=]

= 6.4 [ 103
I-— 7510294}

| 1 E_ Jp—

n

0013000

|]|][|E|
| I — - |-— a1l
1800.1600 &

All dimensions In mam {Incheas).
All dimensions £0.25 mm unless otherwise specified.

Figura 23: Pagina 10 especificaciones latiguillo.

22



Universidad deValladolid

DESARROLLO EN FPGA DE UN ENLACE DE COMUNICACIONES
SERIE PARA UN CONVERTIDOR DE POTENCIA DISTRIBUIDO

ESCUELA DE INGENIERIAS
INDUSTRIALES

For product information and a complete list of distributors, please go to our web
site: www broadcom.com

Broadcom, the pulse logo, Connecting everything, the Connecting everything
logo, and Avago Technologies are among the trademarks of Broadcom Ltd. and?
or its affiliates in the United States, certain other countries and/for the EU. Any
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OWTETS.

Broadcom Lid. reserves the right to make changes without further notice to any
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cuit described herein, neithar does it convey any license under its patent rights
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