VERSATILE LINK

(ﬁ/; SE;VKL:'; g The Versatile Fiber | HF SBERR'%F’SO‘
Optic Connection

- ‘
23400 —
—
Features = : 3
e LOW COST FIBER OPTIC COMPONENTS
* GUARANTEED LINK PERFORMANCE OVER
TEMPERATURE
High Speed Links: dc to 5 MBd
Extended Distance Links: up to 82 m
Low Current Link: 6 mA Peak Supply Current
Low Cost Standard Link: dc to 1 MBd
Photo Interrupter Link
e COMPACT, LOW PROFILE PACKAGES

Horizontal and Vertical Mounting

“N-plex” Stackable
Flame Retardant

e EASY TO USE RECEIVERS
TTL, CMOS Compatible Output Level
High Noise Immunity

e EASY CONNECTORING
Simplex, Duplex and Latching Connectors - versatile Link App"catlons

Flame Retardant Material

« LOW LOSS PLASTIC CABLE
Selected Super Low Loss Simplex

* Reduction of lightning/voltage transient
susceptability

Simplex and Zip Cord Style Duplex * Motor controller triggering
Flame Retardant * Data communications and Local Area Networks
o NO OPTICAL DESIGN REQUIRED e Electromagnetic Compatibility (EMC) for
Esia au regulated systems: FCC, VDE, CSA, etc.
* AUTO-INSERTABLE AND WAVE SOLDERABLE o Tempest— re data processing equipment .
* DEMONSTRATED RELIABILITY @ 40°C e lsolation in test and measurement instruments

EXCEEDS 2 MILLION HOURS MTBF e Error free signalling for industrial and

manufacturing equipment
H : ¢ Automotive communications and control networks
Description
e Power supply control

.

The Versatile Link series is a compiete family of fiber opt . : : : :
_link components_for- applications- requiring-a low. co ﬁisun::‘::ﬁon and |solatipn_1r! med_xc;lr o

solution. The HFBR-0501 series includes transmitters, -

ceivers, connectors and cable specified for easy desig + Noise immune communication in audio and video

This series of components is ideal for solving problen equipment

with voltage isolation/insulation, EMI/RF1 immunity or da Remote photo interrupter for office and industrial

security. The Link design is simplified by the logic cor - equipment

patible receivers and complete specifications for ea:

component. No optical design is necessary. The key optic * Robotics communication

and electrical parameters of links configured with t* * PC to peripheral links

HFBR-0501 family are fully guaranteed from 0° to 70°C.

wide variety of package configurations and connectc

provide the designer with numerous mechanicail soiutior :

to meet application requirements. The transmitter ar

receiver components have been designed for use in hig;

volume/low cost assembly processes such as autc

insertion and wave soldering.

"
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Link Selection Guide

Specific Product Numbers and Component Selection Gu de on page 23.

Guarante d Minimum Link Length . Typical Link Length
Metres Metres
Versatile Link 0°C - 70°¢ 25°C 25°C Page
Standard | Im; oved | Standard | Improved | Standard Improved
Cable (. ble Cable Cable Cable Cable
High Performance 5 MBd 12 7 17 24 35 40 5-14
| High Performance 1 MBd 24 4 30 41 50 85 5-14
Low Current Link 40 kBd 8 1 — — 30 35 5-14
Extended Distance 40 kBd 60 2 65 %0 100 125 | 514
Link
Standard 1 MBd 5 ' A 15 30 40 5-14
Photo Interrupter 500 kHz N.A. N A, N.A. N.A. N.A. N.A. 5-20
Contents: Hor ontal transmitter, harizontal receiver packages; 5
. MBd metres of sim ex cable with simplex and simplex latching con-
Evaluation Kit ! ; R P - P g con 5-34
(Standard) nectors installe i, individual connectors: simplex, duplex, simplex
latching, bulkt: 1d adapter; polishing toal, abrasive paper, literature.

Versatile Link Product Family

5 MBd, 1 MBd and 40 kBd FIBER OPTIC LINKS

Duplex Link — Combination of Horizontal & Vertical Packages N-Plex Link — Combinations
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Versatile Link
Product Description

Mechanical: The compact Versatile Link package is me 2
of a flame retardant material (UL V-0) in a standard, eig t
pin dual-ir-line package (DIP) with 7.6 millimetre (0.3 inc )
pin spacing. Vertical and honzontal mountable parts 3 2
available. These low profile Versatile Link packages i 2
stackable and are enclosed to provide a dust resistant se. .
Snap action simplex, simplex latching, duplex, and dupi ¢
latching connectors are offered with simplex or dupl ¢
cables.

Electrical: Transmitters incorporate a 660 nanometre lig t
emitting diode (LED). Receivers include a monolithic «
coupled, digital IC receiver with open collector Schott! r
output transistor. An internal pullup resistor is available * r
use in the HFBR-25X1/2/4 receivers. Transmitter and r -
ceiver are compatible with standard TTL circuitry. A shie {
has been integrated into the receiver IC to provide a: -
ditional, localized noise immunity. -

Opticak: Internal optics have been optimized for use w |
1 mm diameter plastic optical fiber. Versatile Link specific. -
tions incorporate all compaonent interface losses. Therefor |
the need of optical calculations for common link appiic. -
tions is eliminated.

Optical power budget is graphically displayed to facilita'
- electrical design for customized links.

Designing with Versatile Link

When designing with Versatile Link, the following topics
should be consiaered:

Distance and Data Rate

Distances and data rates guaranteed with Versatile Link
depend upon the Versatile Link transmitter/receiver pair
chosen. See the Versatile Link guide {page 5-14).

Typically, a data rate requirement is first specified. This
determines the choice of the 5MBd, 1MBd or 40k8d
Versatile Link components. Distances guaranteed with Ver-
satile Link then depend upon choice of cable, spectfic
drive condition and circuit configuration. Extended distance
operation 15 possible with pulsed operation of the LED
(see Figure 2a. 2b. 2¢, 2d, 2e and 2f dotted lines.)

Drive circuits are described on page 5-17. Cable is dis-
cussed on page 5-29. Pulsed operation of the LED at
larger current will result in increased pulse width distortion
of the receiver output signal.

Versatile Link can also be used as a photo interrupter at
frequencies up to 500 KHz. This is described on page 10.

Package Orientation

As shown in the photograph, Versatile Link is available in
vertical and honzontal packages. Performance and pinouts
for the two packages are identical. To provide additional
attachment support for the Vertical Versatile Link housing,
the designer has the option cf 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 coded to eiiminate confusion when making connec-
tions. The HFBR-15X1/2/4 transmitters are gray, and the
HFBR-25X1/2/3/4 receivers are biue. The HFBR-15X3
transmitter is black.

All of the above transmitters and receivers are also avail-
able in black versions for special applications. These black
components, combined with black fiber optic cable, form a
“biack link” which has superior immunity to external light.
The black link is appropriate where improved housing
opacity is required due to very bright ambient light or
bright flashes of light. Black link components are other-
wise identical to blue and gray components.

Connector Style
As shown, Versatile Link can be used with snap-in connec-
tors: simplex, simplex latching, duplex, and duplex latching.

The simplex connector is intended for applications requiring
simple, stable connection capability with a moderate reten-
tion force. The simplex latching connector provides similar
convenience with a larger retention force. Connector/cable
retention force can be improved by using a RTV adhesive
within the connector. A suggested adhesive is 3M Company
product RTV-739. )

The duplex connector connects a cable containing two
fibers to two similar Versatile Link compaonents. A lockout
features ensures the connection can be made in only one
orientation. The duplex connector is intended for Versatile
Link components “n-plexed” together, as discussed in the
next section.
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N-plexing

Versatile Link components can be stacked or interlock:
(n-plexed) together to mimmize use of printed circuit boe
space and to provide efficient, dual connections via tt
duplex connector. Up to eight identical package styles c:
be n-plexed and inserted by hand into a printed circt
board without difficulty. However, auto-insertability

stacked units becomes limited when more than two pac -

ages are n-plexed together.

Cable

Two cable versions are available: Simplex (single chann:
and color coded duplex (dual channel). Each version of tt
cable 1s flame retardant (UL VW-1) and of low optical loss.

Two grades of the simplex cable are available: standa
cable and improved cable. Improved cable is recommends
for applications requiring longer distance needs, as reflect:
in the Link Selection Guide on page 5-12. Fiexible cal:

W e e e

construction allows simple cable installation techniqu: .

Cables are discussed in detail on page 5-29.

Accessories
A variety of accessories are available. The bulkhead fee

through adapter discussed on page 5-30 can be used to
mate two simplex snap-in connectors. It can be used either
as a splice or a panet feedthrough for a panel thickness
<41 mm (0.16 inch).

Several accessories are offered to help with proper fiber/
connector palishing. These are shown on page 5-31.

Manufacturing with
Versatile Link

Non-stacked Versatile Link parts require no special handling
during assembly of units onto printed circuit boards. Versa-
tile Link components are auto-insertable. When wave
soldering is performed with Versatile Link components, an
optical port plug is recommended to be used to prevent
contamination of the port. Water soluble fluxes, not rosin
based fluxes, are recommended for use with Versatile Link
components.

Refer td the Connectoring Section on page 5-33 for details
of connectors and cable ccnectoring.

Versatile Link Performance

5 MEGABITS PER SECOND (NRZ)
1 MEGABIT PER SECOND (NRZ)
40 KILOBITS PER SECOND (NRZ)

The 5 Megabaud (MBd) Versatile Link is guaranteed
perform from dc to 5 Mb/s (megabits per second, NR.
Distances up to 17 metres are guaranteed when the tran
mitter is driven with a current of 60 milliamperes. T-
represents worst case performance throughout the temp:
ature range of 0 to 70 degrees centigrade. With the requin
drive circuit of Figure 1b ana at 60 milliamp drive curre:
the 1 Megabaud Versatile Link has guaranteed performar
over 0 to 70 degrees centigrade from dc to 1 Mb/s (NR
up to 34 metres.

The low current link requires only 6 mA peak supf
current for the transmitter and receiver combined to achie
an 11 metre link. Extended distances up to 82 metres c:

VERSATILE LINK GUIDE
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be achieved at a maximum transmitter drive current of 60
mA peak. The 40 kBd Versatile Link is guaranteed to
perform from dc to 40 kb/s (NRZ) over 0° to 70°C up to the
distances just described.

Receivers are compatible with LSTTL, TTL, CMQS logic
levels and offer a choice of an internai pull-up resistor or
an open collector output. Horizontal or vertical packages
provide identical performance and are compatible with
simplex, simplex latching, duplex, and duplex latching con-
nectors. Refer to the connector section (page 5-30) and
the cable section (page 5-29) for further information about
these products. A list of specific part numbers is found
below and in the Selection Guide on page 5-11.

T - Cable Link Length™ ™~ r
Hon ontal Vertical Standard Improved
Versatile Link Unit Pat .age Package Cable Cable
Tx HFE -1521 HFBR-1531
High Performance 5MBd 12 metres 17 metres
- Ry HFE -2521 HFBR-2531
Tx HFE -1522 HFBR-1532
High Performance 1M8d 24 metres 34 metres
Rx HFE -2522 HFBR-2532 ..
Low Current/ Tx HFE -1523 HFBR-1533 8 metres/ 11 metres/
Extended Distance 40 kBd Rx HFE -2523 HFBR-2533 60 metres 82 metres
Tx HFE -1524 HFBR-1534
Standard 1 MB8d 5 metres 7 metres
Ry HFE -2524 HFBR-2534
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min. Max. Units Ret,
Ambient Temperature Ta 0 70 °C
Transmitter i .
Peak Forward Current IF Px 10 750 mA Note 1.8
Avg. Forward Current IF av 1 60 mA
Receiver HFBR-25X3 4.50 550
Supply Voltage ['icgR. 25x1/25x2/25X4 vee 475 525 v Note 2
Output Voitage | HFBR-25X3 Vo Vee v
HFBR-25X1/25X2/25X4 18
Fanout (TTL) HFBR-25X3 1
| HFBR-25X1/25X2/25X4 N 5

SYSTEM PERFORMANCE Under recommended opera ng conditions unless otherwise specified.

"Parameter Symbol | Min. | Ty: 31} Max. | Units | Conditions Ret.
Data Rate dc . 5 | MBd | BER < 109 PRBS: 27-1
Link Distance 12 m trge =60 mA Fig. 2a
with L :
Standard Cable 17 3 m Irgc = 60 mA, 25°C Note 7
High Link Distance 17 m lege = 60 MA .
Performance with 0 Fdc Fig. 2b
SMEd Improved Cable 24 < m IFge = 60 MA, 25°C Note 7 "
(33
Propagation tPLH 8 140 ns | RL=5600, C =30pF Fig. 3,5 g
Del 2 =0.5 metre N ’ =
e terL § 140 | ns | -216<Pr<-9.5dBm otes 3.8 &
Puise Width t . ns Pr=-15dBm Fig. 3, 4
Distortion o > R_=5600, C_=30pF Note 4
Data Rate dc 1 MBd BER < 10-9, PRBS: 27-1
24 m | lggc =60 mA
Link Distance 30 & m Ifgc = 60 MA, 25°C Fig. 2a
with 9 Notes
Standard 30 m lepk = 120 A SO:/; 1,78
bl u o
Cable 3% | & m | Iepx = 120mA, 25°C |Factor
High 34 m | lgge =60 MA
Performance Link Distance 41 6! m Iege = 60 MA, 25°C Fig. 2b
1 MBd with 2 Notes
Improved 44 m Igpx = 120 MA gi‘::/ 178
Cable s1 | 7 m | lepk = 120mA, 25°C Factor
Propagation tPLH 14 250 ns g" =5600. C =30pF Fig. 3.5
Del =0.5 metre Notes 3. 8
elay tomL 10 140 ns Pr=-24d8m otes 3,
Pulse Width N 8l ns Pr=-24dBm Fig. 3,4
Distortion 0 R_=5600, C_=30pF Notes 4, 8
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SYSTEM PERFORMANCE Under recommended ooerat 1g conditions uniess otherwise specified

Link Parameter Symbol | Min. | Typ.[ | | Max. | Units | Conditions Ref.
Data Rate dc 40 | xBd | BER <109 PRBS: 27-1
Link Distance =
with Q 8 3 m lFac =2 mA Fig. 2¢c
Standard Cable 60 | 10 m | leae =60 MA Note 7
Low Current/ -
Extended Link S:;:ance Q " 35 lrge =2 MA Fig. 2d
Distance : Note 7
I | 82 128 m lege = 60 MA
40 KBd mproved Cable Fde
RL=3.3kN, C =30 pF .
Propagation tPLH 4 HS - 1 metre L P Fig.3,7
Delay tPHL 2.5 1S pﬂ = 25 dBm Note 3
Pulse Width -39 < Pg<-14dBm Fig. 3,6
. tD 70 us
Distortion R_=3.3kN.C_=230pF Note 4
Data Rate dc 1 MBd BER < 10-9, PRBS: 27-1
5 m lege =60 mA
Link Distance .
with " 30 - m leqe = 60 MA, 25°C Fig. 2e
2 . Notes
Standard 12 m lepk = 120 MA 50% 178
Cable Outy Y
18 40 m Iepk = 120 A, 25°C |Factor
7 m lgge =60 MA
Link Distance y = o i
Standard . 15 4( m leqe = 60 MA, 25°C Fig. 2f
with Q N
1MBd otes
Improved 17 m lepx =120 mA 50% {78
Cable Duty
25 50 m lepx = 120 mA, 25°C lFactor
Propagation teLH 18 250 ns R"j 5600, C =30 pF Fig.3.5
Dela ¢ =05 metrs Notes 3, 8
Y tomL 101 140 ns Pa=-20dBm ’
Pulse Width ' ac ns Pgr=-20dBm Fig.3. 4
Distortion 0 ’ R_=5600. C_=30pF Notes 4. 8
Notes:
1. For lgpk > 80 MA, the duty factor must be such as to keep 4. 10 = tpLH - tPHL.
Irpc < 80 mA. In addition. for Igpk > 80 mA, the following 5. Typical datais at 25°C. Vg =5 V.
rules for pulse width apply: 6. Typical propagation delay is measured at Pg = -15 dBm.
Ippk S 160 mA: Puise width < 1 ms 7. Estimated typical link life expectancy at 40° C exceeds 10

lgpk = 160 mA: Puise width < 1 us, period = 20 xS

2. It:s essential that a bypass capacitor, 0.1 uF ceramic, be

connected from pin 2 to pin 3 of the HFBR-25X1/25X2/25X4
receivers and from pin 2 to pin 4 of the HFBR-25X3 receiver.
Total lead length between both ends of the capacitor and the

supply pins shouid not exceed 20 mm.

3. The propagation delay for ane metre of cable is typically 5 ns.

[+

[1e]

years at 60 mA.

. Puised LED operation at lgp¢ > 80 mA will cause increased link

tpL+ propagation delay time. This extended tpy time

contributes to increased pulse width distortion of the receiver

output signal.

. Pins 5 and 8 of bath the transmitter and receiver are for

mounting and retaining purposes only. Do not eiectrically
connect pin 5 and/or pin 8.
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Figure 2a. Guaranteed System Performance for the
HFBR-15X1/25X1 and HFBR-15X2/25X2 Links
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Figure 2c. Guaranteed System Performance for the
HFBR-15X3/25X3 Link with Standard Cable
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Figure 2b. Guaranteed System Performance for the
HFBR-15X1/25X1 and HFBR-15X2/25X2 Links
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Figure 2d. Guaranteed System Performance for the
HFBR-15X3/25X3 Link with Improved Cable
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Versatile Link Design Consider itions

Simple intertace circuits for SMBd, 1MBd and 40kt
applications are shown in Figure 1. The value of |
transmitter drive current depends upon the desired |
distance. This is shown in Figures 2a through 2f Aft
selecting a value of transmitter drive current, Ig, the va

bl represent pulsed operation for extended hnk distance re-
<
r
2
of R1 can be determined with the aid of Figures 1a, 1b a: 1
.
T
N
f

quirements. For the 1 MBd interface circuit. the R1C1 time
constant must be > 75ns. Conditions described in Note 1
must be met for pulsed operation. Refer to Note 8 for
performance comments when pulsed operation s :ised

All specifications are guardbanded for worst case condi-
tions between O to 70 degrees centigrade. All tolerances
and variations (including end-of-life transmitter power,
recetver sensitivity, coupling varnances, connector and cable
vartations) are taken into account.

1d. Note that the SMBd and 40kBd Versatile Links c¢.
have an overdrive and underdrive imit for the chos:
value of l¢ while the 1 MBd Versatile Link has only
underdnve limit. Dotted lines in Figures 2a through

SV
0.1 uf

——————0 DaA7A

HFBR-1521/1831 —- HF3R-2521/2531 (S MBd-HIGH PERFORMANCE LINK})

Figure 1a. Typical 5 MBd Intertace Clrcuit;

[————— MFBR-2522/2532 {1 MBd- HIGH PERFORMANCE LINK)
» 1|87 uF
r—'l = HFBR- 2524/2534 (1 MBd- STANDARD LINK)
Vee © PIN
. NO. Tx Ax
1 | ANODE Vo
B 2 | CATHODE GND
3 | OPEN Vee
4 | OPEN RL
5 | DO NOT CONNECT®| DO NOT CONNECT*®
HFBR- 1522/1532—- § |- -
DATA 7= -
8 | DO NOT CONNECT"] DO NOT CONNECT*
MFBR- 1524/1534 —.
*SEE NQTE 9 PG.6
R1aYecmVe-Vou  an
]
R1C1>7S ns
1c. Electrical Pin Assignments for 5 MBd and
1b. Required 1 MBd Interface Clircuit; 1 MBd Transmitters and Receivers
. 8T uF
Vee ! E; is 1 rz 8

T - =
I

HFBR.1523/1538 —- HFBR.-2523/7533 (LOW CURRENT/
my - Yec-Ve EXTENOED DISTANCE LINK)

2
2

1d. Typical 40 kBd Intertace Clrcuit; T Ax

ANQODE Vo
CATHOQODE GND
OPEN OPEN
OPEN Vee
D0 NOT CONNECT®] DO NOT CONNECT*®

BNARRMWN - s

00 NOT CONNECT®] DO NOT CONNECT"
*SEE NOTE 9 PGS

1a. Electrical Pin Assignments for 40 kBd Transmitters and
Receivers
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Cl 1 MBd PROPAGATION DELAY TEST CIRCUIT

Figure 3. Propagation Delay Test Clrcuits and Waveforms: a) 40
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C !
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z 400
2 [~ HFBR—18X2/25X2
3 [~ HFBR—15X4/25X4
S 00—\
5 300
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F 200
z L
“ fe
5 b ! e
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- ! l o°c
a |
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Pa — INPUT OPTICAL POWER — dBm

Figure 4. Typicat HFBR-15X1/25X1, HFBR-15X2/25X2 and
HFBR-15X4/25X4 Link Puise Width Distortion
vs. Optical Power

=

A

QUTPUT
MONITORING
NOOE

vo

—~~———————————= HFB8R-2523/2533

0.5 METRE

O MONITORING
NOOE

217181 HFBR-2521/2531 (5 MBd-HIGH PERFORMANCE LINK)

r————-- HFBR-2522/2532 (1 MBd-HIGH PERFORMANCE LINK
( }

= HFBR-2524/2534 (1 MBd-STANDARD LINK}

22/1532

324/1534

D) PROPAGATION DELAY TEST WAVEFORMS

Bd, b) S MBd. ¢) 1 MBd. d) Test Waveforms

500 /
$ 400
. tolM
>
3 HFBR—15X2/25X2 /
2 200 [HFBR—15X4/25X4 4
=
g --[\‘w . bl
= .
z i
g 1
% 1 HFBR~15X1/25X1
H I [\ o
' 100 4 ~
s o |
'L. tory,
o L
) .20 .15 -10 -5 [}

Pr ~ INPUT QPTICAL POWER — d8mv

Figure 5. Typical HFBR-15X1/25X1, HFBR-15X2/25X2 and
HFBR-15X4/25X4 Link Propagation Deiay
vs. Optical Power
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1p — PULSE WIDTH DISTORTION — us
“
|
[

~40 -34 -28 -2 -18 -10

Pa = INPUT OPTICAL POWER, dB8m

Figure 6. Typical HFBR-15X3/25X3 Link Puise Width
Distortion vs. Optical Power

1p — PROPAGATION DELAY — 3

Pr — INPUT OPTICAL POWER - dBm

Figure 7. Typical HFBR-15X3/25X3 Link Propagation
Deiay vs. Opticai Power

Versatile Link Photo Interrupti r

20 KHz (40 kBd) LINK, 500 kHz (1 MBd) LINK

Versatile Link may be used as a photo-interrupter in optica
switches, shaft pasition sensors, velocity sensors, positior
sensors, and other similar applications. This link is pa-
ticularly useful where high voltage, electrical noise, o
explosive environments prohibit the use of electromechan
ical or optoelectronic sensors. The 20 kHz (40kBd) trans
mitter/receiver pair has an optical power budget of 25 dt!
The 500 kHz (1 MBd) transmitter/receiver pair has an optic:
power budget of 10 dB. Total system losses (cabile attenua
tion, air gap loss, etc.) must not exceed the link optic:
power budget.

RECOMMENDED OPERATING CONDITIONS

Recommended operating conditions are identicei to those
of the Low Current/Extended Distance and High Perform-
ance 1 MBd links. Refer to page 5-15.

SYSTEM PERFORMANCE

These specification apply when using Standard and
Improved cable and, unless otherwise specified, under
recommended operating conditions. Refer to the
appropriate link data on pages 5-17 and 5-18 for additional
design information.

Parameter l Min. { Typ.(}] l Max. [ Units I Conditions [ Ref.

HFBR-15X3/25X3

Max. Count Frequency dc kHz

Optical Power Budget . 254 ds lgge = 60 MA, G-70°C NoteZ T
278 34 d8 lrge = 60 MA, 25°C

HFBR-15X2/25%2

Max. Count Frequency , de 500 kHz

Optical Power Budget 10.4 dB8 lege = 60 MA, 0-70°C Note 2
128 15.6 dB Igge = 60 MA, 25°C

1. Typical data is at T, = 25°C, Vo =5 V.

2. Optical Power Budget = P+ min. = Pg (L) min. Refer to page X. for additional design information.
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Photo Interrupter Link Design

The fiber optic TransmuttersrRecetver pair is intended fo
apphcations where the photo interrupter must be physi
cally separated from the optoelectronic emitter and detectc:
This separation would be useful where high voltage, elec
trical noise or explosive environments prohibit the use ¢
electronic devices. To ensure reliable long term operatior
link design for this application should operate with 2
ample optical power margin ay = 3dB, since the expose:
fiber ends are subject to environmental contamination th:
will increase the optical attenuation of the slot with ime. .
graph of ar gap separation versus attenuation for clez
fiber ends with minimum radial error < 0.127 mm (0.0¢
inches) and angular error {<3.0°) is provided in Figure 8.
The following equations can be used to determine th

HFBR-15X3 PLASTIC CABLE HFBR-25X3
HFBR-15X2 "HFBR-4501/4511 CONNECTORS HFBR-25X2

fLEPa maT

AXIAL
SEPARATION

~d8

10

ug01 LOBS

ot

| S S (ST U WS VU N SN S UNN SN S S T SR R

considerations

transmitter output power, Pr. for both the overdrive and
underdrive cases. Qverdrive 15 defined as a condition where
excessive opucal power is delivered to the recewver. The
first equation calculates, for a predetermined link length
and siot attenuation, the maximum Py 1n order not to
overdrnve the receiver. The second equation defines the
mimimum Pt allowed for link operation ta prevent under-
drive condition from occurring, where «y is the fiber
attenuation.

Pt (MAX) - Pg (MAX) S aomin £+ asLoT
Pt (MIN) - P (MIN) 2 ag max £+ asior = am

Eq. 1
Eq. 2

Once Py (MIN) has been determined in the second equation
for a specific link length ( £), slot attenuation (ag ot) and
margin (apy). Figure 9 can then be used to find |g.

+14Q T
| ||
L — S g 5
” E ,
3 !
g ° ’
F3 .
2 - /4/ =
a Pr{MAX) | :
F .
2 .10 \ / '
= -~ ! e
N -15 } L 1/
B ' '
-4 N |
5 20 » . i
e - P
15 — " Pr(MIN) l '
s B i T
! ‘ Vo
-30
10 20 8 40 SO 100

L d

0 1 2 3 4 5 § 7 8 9 10 n 12 13 lsee — TRANSMITTER ORIVE CURRENT — maA
AXIAL SEPARATION mm
Figure 8. Typical Loss vs. Axial Separation. Figure 9. Typical HFBR-15X3/15X2 Optical Power
vs. Transmitter Iz (0-70°C)
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Versatile Link Mechanical Dimt nsions 4!

HORIZONTAL MODULES

HFBR-1521/1522/1524 (GRAY), HFBR-1523 (BLACK)
HFBR-2521/2522/2523/2524 (BLUE)

¥ 6.8
(0.270)
f o __ L
!
20
10 0801 y
- 102 __|
(0.400)
19.6 5.1
10.770) (0.200)
4.3
0.64 | S— F" 0.16¢
10.025) 1.71 y
(ﬂ 305) +

3.81 (0.150 ) MAX.
762 3.56 (0.140) MIN. 127
{0.300) i ™" 10.050)
051
(0.020) o roa
Q.54
(0.025) Dia
o TS
(0.109 (0.073)
VERTICAL MODULES

HFBR-1531/1532/1534 (GRAY, HFBR-1533 (BLACK)
HFBR-2531/2532/2533/2534 (BLUE)

—

1.02
{0.040)
t

5.1 K
102 (0.200)
(uaom v

(0 080)

,T ]

(0 270)

u 1.27 782
{0.050) h 0.64
ogoo)—{"——’i |
3.81 (0.150) MAX. l — . 10.025)
3.56 {0.140) MIN. _.i ! Hé r‘_."_
as1 25 &2 - 38
- . be— - [0.100T = |~ L_L - o
(a.020) .
——
OPTIONAL MOUNTING HOLE i ‘{
FOR »2 SELF-TAPPING SCREW 3.81 |
\METRIC EQUIVALENT M2.2 x 0.45) (0.150)

HFBR-4501 (GRAY)/4511 (BLUE) SIMPLEX CONNECTOR

r7.! (0300
3.8 (0.150)

L

! I_——j L—4 57 (0.180}

le—19.1 (0.750) —=
|

:-‘———5.4(1001——*‘

CRIMP RING

2.2 (0.090)¢

CONNECTORS DIFFER ONLY IN COLOR

dimensions in mm (inches).
All dimensions =0.25 mm unless otherwise specified.

HFBR-4516 (PARCHMENT) DUPLEX LATCHING CONNECTOR

Il

o DUPLEX
CRIMP
/nmc
o e o =
Hﬂ I 4 571(0.180)
o’ .
I
-—mneme 38,1 (1,50}
-—28.2(1.17)
'o——-ﬁ .3 (0.290)

~nlllll.lllll

Lo
10.2 (0.400} ne

3211 28)

i

P

3.3(0 150}
SBIOZBOD

HFBR-4503 (GRAY)/4513 (BLUE) SIMPLEX LATCHING
CONNECTOR

5.utm—_ ____y'[]'uwﬂ——_{‘
o 5

e | |

C &WGGUUUED

457(0 180)

—

—

3.8(0.150) @
5.8(0.230)
8.9(0.350)

HFBR-4506 (PARCHMENT) DUPLEX CONNECTOR

CRIMP RING

—

He— 4.57(0.180)

hen12.2 (0,480}

38.1 (1.500)——————"

111

| |
— ]
TL.B(GASO’O

5.3 10.230)
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BULKHEAD FEEDTHROUGH WITH TWO HFBR-4501/4511
CONNECTORS

HFBR-4505 (GRAY)/4515 (BLUE) ADAPTERS

511 e _ * g4 . 300
(2.010 . (0.250) {1180} ™ &4
] 277 234 | MAX. 5/16-32 127 E (0.250°
) (1090) (0 920 ‘ , UNEF-2A7 =0 500) "1
._ |
— — 3.
i | L | | 10 375
y e /= Y/
s L
A 79 1 |
(0 310! 110
I DIA MAX ~0.4200™
I MAX. WALL THICKNESS
41(0 160)
PANEL MOUNTING — BULKHEAD FEEDTHROUGH FIBER OPTIC CABLE DIMENSIONS
THREE TYPES OF PANEL/BULKHEAD HOLES CAN BE USED. Simpiex Duplex
DIMENSIONS IN ;nm {INCHES)
ALL OIMENSIONS :0.2 mm .
3.2 .
l 10.125) MIN- |
64
@«o.zsm MIN. ‘é :}
DOUBLE ‘D ‘D’ HOLE 7.9(0.312)
7.9(0.312) O1A. MIN. 7.9(0.312) O1A. MIN HOLE MIN
DIMENSIONS IN MILLIMETRES AND (INCHES)
TOP VIEW
HORIZONTAL MODULE VERTICAL MODULE
7.62
10300
254
7.62 {0.100}
(0-300)
2 1.01
{0.100) .
1.01 {0.040) DIA. (0.040) 1A 2.25 (0.090) CLEARANCE
HOLE FOR OPTIONAL
o 'S VERTICAL MOUNT
- SELF-TAPPING SCREW 2.
4 3 2 1 4 3 2 1
TOP VIEWS 782 : 752
0
{0.300) s T (0300
- - - - - - - L . - — 156 5 b 84-- - e -
$ D
————s 8 ? #CB EDGE — ——
1.88 1.73
MIN.
(0.973) f 10.088™"™
. im
(@.150) DIMENSIONS IN MILLIMETRES AND (INCHES)
ELECTRICAI PIN FUNCTIONS
PIN | TRANSMITTERS i CEIVERS RECEIVER
NO. i CLUOING
HFBR-15XX - 3R-25X3 HFBR-25X3
1 ANODE V Vo
2 CATHODE . OUND GROUND
3 OPEN Ve OPEN
4 OPEN 3 Vee
5 DO NOT CONNECT | 11  NOT CONNECT | DO NOT CONNECT
8 DO NOT CONNECT | I©  NOT CONNECT | DO NOT CONNECT

RBEROPTICS



Interlocked (Stacked) Assembl 2

STACKING HORIZONTAL MODULES Recommended stacking assembly of haonzontal packages
1s easily accomplished by placing units upsi.de down with

msm by sliding the L bracket body from above into the L
slot body of the lower package. Lay the partially interlocked
umits on a flat surface and push down with a thin, ngid,
rectangular edged object to bring all stacked units into
uniform alignment. This technique prevents patential harm
that could occur to fingers and hands of assemblers from
the package pins. Refer to Figure 1 below that illustrates
this assembly Stacked horizontal packages can be dis-
engaged should there be a need to do so. Repeated stack-
ing and unstacking causes no damage to individual units.

) 10.16 20.127 PIN TO IDENTICAL PIN OF
i o 10.400 £0.005) ADJACENT PACKAGE SPACING

/,l MAXIMUM OF EIGHT INTERLOCKED PACKAGES.

STACKING VERTICAL MODULES Recommended stacking of vertical packages is to hold two
: vertical units, ane 1n each hand, with the pins facing away
from the assembler and the optical ports located in the
bottom front of each unit. Engage completely, the L bracket
unit from above into the lower L slot unit. Package to
package alignment is easily insured by laying the full, flat,
bottom side of the assembled units onto a flat surface
pushing with a finger the two packages into complets,
parallei alignment. The thin rectangular edgec t ‘ol, used
for horizontal package alignment, is not neec~d with the
vertical packages. Stacked vertical packages - an be dis-
engaged should there be a need to do so. Regeated stack-
ing and unstacking causes no damage to individual units.

10.18 20.127 PIN TO IDENTICAL PIN OF
V(O.AOO) +0.005) ADJACENT PACKAGE SPACING

MAXIMUM OF EIGHT INTERLOCKED PACKAGES

THIN, RECTANGULAR EDGE
ASSEMBLY TOOL

Figure 11. Interlocked (Staci +d) Horizontal or Vertical Packages.

pins facing upward. Initially engage the interlocking mecha- -
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E|€CtrlCa|/Optha| CharaCtGFISt CS 0°C to -70°C Unless Otherwise Specified

Parameter Symbol Min. Typ.[51 Max. Units | Conditions Ret.
>
-16.2 -76 dBm legc = 60 MA, 0-70°C Fig. 2
HFBR-15X1 Pr L= '
-142 -8.0 dBm lege = 60 MA, 25°C
Notes
Transmutter Output HFBR-15X2 -13¢ =45 dBm | lggc = 60 mA, 0-70°C 3.4
Optical Power and Pr K
HFBR-15X3 -112 -5.1 dBm | Igqe =60 MA, 25°C
HFBR-15X3 Pr -35.5 dBm leaec = 2 mA, 0-70°C
-17¢ -45 dBm lrdac = 60 MA, 0-70°C
HFBR-15X4 Pr
-15.5 -5.1 dBm legec = 60 MA, 25°C
Qutput Optical Power APt -0 85 %/°C
Temperature Coefficient AT
Peak Emission Wavelength ApK 660 nm
Forward Voltage ~ Ve 1.45 167 2.02 Y Irge = 60 mA
Forward Voitage AVe -1.37 - mv/°C Fig. 1
Temperature Coefficient AT
Effective Diameter Or 1 mm -
Numerical Aperture N.A. 0.5
Reverse Input Breakdown Voltage Vanr 5.0 11.0 % lrge = 10 pA, Ta = 25°C
Diode Capacitance Co 86 pF VE=0.f=1MHz
Rise Time ty 80 ns 10% to 90%. Iz =60 mA
Note 5
Fall Time tf 40 ns
Notes:
1. 1.6 mm below seating plane. ducer), terminated to a 50 ohm input of a wide bandwidth
2. 1 us pulse. 20 us period. oscilloscope, is usad for this response time measurement.
3. Measured at the end of 0.5 m Standard Fiber Optic Cablew h 7 Pins 5 and 8 of the transmutter are for mounting and retaining
large area detector. purposes only. Do not electrically connect pin 5 and/or pin 8.
4 Optical power. P (dBm) = 10 Log (P (uW)/1000 uW]
5. Typical data is at 25°C. WARNING: When viewed under some conditions. the aptical port
6. Rise and fall times are measured with a voltage puise dnv g of the Transmitter may expose the eye beyond the Maximum

the transmitter and a series connected 50 ohm load. A v/ le
bandwidth optical to electrical waveform analyzer (tra s-

V¢ -FORWARD VOLTAGE-V

154y - TRANSMITTER DRIVE CURRENT (mA)

Figure 12. Typical Forward VYoitage vs. Drive current for
HFBR-152X/153X Series Transmitters.

Permissible Exposure recommended in ANS!I Z-136-1, 1981. Under
most viewing congditions there is no eye hazard.

) )
4
z i
]

w
z ]
2 /|
-
2 =
&
2
Q
8 10
3 LA
3 1
2 /|

-15
z /
& /

- 10 100

few — TRANSMITTER ORIVE CURRENT (mA)

Figure 13. Normalized HFBR-152X/153X Series Transmitter
Typical Qutput Opticali Power vs. Drive Current.
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atile Link Receivers

2521/2531 (5 MBd - High Performance)
-2522/2532 (1 MBd - High Performance)
1-2524/2534 (1 MBd - Standard)

Versatile Link receivers feature a shieided, integratec
todetector and a wide bandwidth dc amplifier with high

| immunity. A Schottky clamped open-collector output
insistor allows interfacing to common logic families and
nables “wired-OR"” circuit designs. The open collector out-
Jut is specified up to 18 V. An integrated 1000 ohm resistor
internaily connected to Ve may be externally connected to
provide a pull-up for ease of use with +5 V logic. Unde-

Absolute Maximum Ratings

HFBR-25X1/25X2/25X4 RECEIVER
0O NOT CONNECT* s

Re
Vee

GAGUND

Vo

DO NOT CONNECT*® 38 “SEE NOTE 7

pulsed LED current operation (Ig > 80 mA), the combination
of a high optical power level and the optical falling edge of
the LED transmutter will result in increased pulse width dis-
tortion of the receiver output signal. The standard receiver
housings are blue; black versions are available.

Parameter Symbol Min. Max. Units Ref.
Storage Temperature Ts -40 +75 °C
Operating Temperature Ta 0 +70 °C
Temp. 260 °C
Lead Soldering Cycle Note 1
Time 10 sec.
Supply Voltage Vee -0.5 7 v Note 6
Output Collector Current lo 25 mA
Output Collector Power Dissipation Poo 40 mw
Cutput Yoltage Vo -0.5 18
Pullup Voitage VaL -0.5 Vee
E-lectrical/O ptlcal Characteristi S ocw-70c a7svs Vee < 5.25V Unless Otherwise Specified
Parameter Symbol Min, Typ.[S1 | Max. Units | Conditions Ref.
. VoL=05V
- -216 -95 | dBm oL
HFBR-2521 loL = 8MA Notes 2.
and Pa - 3.8
HFBR-2531 216 87 | dagm | 25°C- VoL =05V '
: ) IOL =8 mA
Receiver Input Optical VoL =05V
. -24
Power Level for -HFBR-2522 2 d8m loL = 8mA " "[Nates 2.
Logic “0" and Paw) , 3.8.9
HFBR-2532 224 d8m | 25°C. VoL =05V - ©.
IOL =8 mA
VoL =0.5V
. -20 d8m oL
HFBR-2524 loL = 8mA Notes 2.
and Paw) 3.8.9
HFBR-2534 -20 dBm | 25°C. VoL =G5V .8
| - ‘OL =3 mA
Input Optical Power Level Vor =5.25V.
-43 dBm
for Logic "1 Pa) lop < 250 sA Note 2
High Level Output Current lon S 250 oA Vo=18V.Pg=0 Note 4
Low Level Output Voitage VoL 0.4 05 v loL = 8 MA, Note 4
Pr = PriymIN
High Level Suppiy Current lecH 35 6.3 mA Vee =5.25V. Note 4
Pg =0 ;,‘W .
Low Level Supply Current Vee =5.25V.,
2 Note 4
lcce 6.2 10 mA Po = -12.5dBm ote
Effective Diameter Dg 1 mm
Numerical Aperture N.A. 05
Internal Pull-Up Resistar RL 680 1000 1700 | Ohms
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Notes:
16 mm below seating plan
2 Opucal flux P (d8m) = 10 Log (P (uW)/1000 uW]
Measured at the end of Fiber Optic Cable with large area Qetector.
detector
R s open
. Typical data s at 25°C. Ve =5 V.
It 13 essential that a bypass capacstor 0.01 uF be connected fra:
pin 2 to pin 3 of the receiver. Tatal lead length between both en:

w

[6 NV

of the capacitor and the 9ins should not exceed 20 mm
7 Pins § and 8 of both the transmutter and receiver are for mountng and
retaining purposes only Do not electrically cannect pin 3 and/or pin 3
8. Pulsed LED operation at lg > 80 mA will cause increased link [{-TH™
propagation delay time. This extended tpLH ltime contributes to in-
creased puise width distortion of the recesver cutput signal.
9 The LED driver circuit of Figure 1b (Link Design Considerations)
is required for 1 MB8d operation of the MFBR-2522/2532/2524/2534

High Sensitivity Receiver
HFBR-25X3
The blue plastic HFBR-25X3 Receiver module has a sens

HFBR-25X3 RECEIVER

00 NQT CONNECT*
5

Vee
4
tivity of -39 dBm. It features an integrated photadetect: OPEN
and dc amplifier with high EMI immunity. The output is o 3
apen collector with a 150 wA internal current source pu 7 GRouno
up and 1s compatible with TTL/LSTTL and most CMC = = Vo
logic families. For mimimum rise time add an externai pu 8
up resistor of at least 3.3K ghms. Vzc must be greater tha OO NOT CONNECT®
or equal to the supply voltage for the pull-up resistor. *SEE NOTE 8
Absolute Maximum Ratings :
Parameter Sy 1bol Min. Max. Units Ref.
Storage Temperature —40 +75 °C
QOperating Temperature 0 +70 °C
Lead Soidering Cycle Temp 260 °C Note 1
Time 10 sec
Supply Voitage vl -0.5 7 v Note 7
Output Collector Current (Average) -1 5 mA
Qutput Collector Power Dissipation )0 25 mw
Qutput Voltage 05 Vce "

Electrical/Optical Characteristi

.S 0°C to +70°C, 4.5 < Vcc < 5.5 Unless Otherwise Specified

Parameter Symbol | Min. Typ.(5) | Max. | Units | Conditions Ref.
Receiver Input Optical HFBR-2523 | PR -39 -13.7 | dBm | Vo=VoL Note
Power Levei for and loL=32 mA 2,3, 4—
Logic “Q” HFBR-2533 -39 -133 d8Bm 25°C, Vo = VoL
loL=32mA
Input Optical Power Level Pr i H) -53 dBm | Vorn =5.5V, Note 2
for Logic “1" lon <40 uA
High Level Qutput Voltage VoH 24 \' lon =40 uA,
Pr=0uW
Low Level Output Voltage VoL c.4 v loL =3.2 mA, Note 6
PR = PRL MIN
High Level Supply Current lccH 1.2 1.9 mA | Vcc =55V,Pr=0.uW
Low Level Supply Current lccu 29 3.7 mA Vece =5.5V, Note 6
PR = PrL (MIN)
Effective Diameter Dn 1 mm
Numerical Aperture N.A. 0.5
Notes:
1 1.6 mm below seating plan. 5. Typical data s at 25°C. Voo =5 V.
2. Optical flux, P (dBm) = 10 Log P (uW)/1000 uW. 6. Including current in 3.3 K pull-up resistor.
3. Measured at the end of Fiber Optic Cable with large area datector. 7. Itis recommended that a bypass capacitor 0.01 uF t0 0.1 uF ceramic be
4

. Because of the very high sensitivity of the HFBR-25X3. the digu.
Qutput may switch in response to ambient light leveis when a cable
not occupying the receiver optical port The designer should take cai
to filter out signais from this source it they pose a hazard to the systerr

connected from pin 2 to pin 4 ot the recetver.
8. Pins 5 and 8 are for mounting and retaiming purposes onty. Do not
electrically connect pin 5 and/or pin 8.
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Plastic Fiber Optic Cable

Simplex Fiber Optic Cable is constructed of a single ste
index plastic fiber sheathed in a plastic jacket. Duplex Fibt
Cptic Cable has two piastic fibers, each in a cable ¢
construction similar to the Simplex Cable, joined with
web. The individual channels are identified by a markin
on one channel of the cable. The Improved Fiber Opti
Cable is identical to the Standard Cable except that th
attenuation s lower.

These cables are UL recognized components and pass U
VW-1 flame retardancy specification. Safe cable propertic
in flammable environments, along with nan-conductive ele:
trical characteristics of the cable may make the use :
conduit unnecessary. Plastic cable is available unconne:
tored or connectored. Refer to page 5-34 for part number:
numbers.

Absolute Maximum Ratings

oot s -

SIMPLEX CABLE

T e - [P S

Parameter Symbol ! Min Max. Units Ref.
Storage Temperature Ts 1 -40 +75 °C
Installation Temperature T ‘ -20 +70 °C
Short Term Single Channel Fr ‘ 50 N
Note 1

Tensile Force Dual Channel Fr 100 N
Sheort Term Bend Radius r 10 mm Note 2
Long Term Bend Radius r 35 mm
Long Term Tensile Load Fr 1 N
Flexing 1000 Cycles Note 3

m 0.5 kg Note 4
Impact

h 150 mm

EléCtrlCal/Optical ChaFaCterlSt CS 0°C to +70°C Unless Otherwise Specified

-8
E
a
i
[

Parameter Symbol | Min.  Typ.Sl | Max. | Units | Conditions Ref.
Cable Attenuation Standard Cable ag 019 031 043 dB8/m (Ssztér:renl)s zzzg ;SZXHSSX Note 7
Improved Cabie 0.19 0.25 0.31 '

Numerical Aperture N.A. 0.5 £>2m
Diameter. Core D¢ 1.0 mm

-1 Diameter, Jacket —-- Ds 22 - mm Simplex Cable - - L — ]
Travel Time Constant /v 5.0 nsec/m Note 6
Mass per Unit Length/Channel m/2 46 g/m | Without Connectors
Cable Leakage Current I 12 nA 50kV, 2=0.3m

Notes:

1. Less than 30 minutes.

2. Less than 1 hour, non-operating.

3. 90° bend on 10 mm radius mandrei. Bend radius is the radi
of the mandre! around which the cabie is bent.

4. Tested at 1 impact according to MIL-STD-1878. Method 203(

Procedure 1.

Typical data i1s at 25°C.

8. Travel time constant is the reciprocal of the group velocity for prop:
gation of optical power. Group velocity 1s v = c/n, where ¢ is th

Ll

velacity of light in space (3 * 108 mvs) and n equals effective core
index of refraction. Unit length of cable is £

In addition to standard Hewilett-Packard 100% product testing, HP
provides additional margin to ensure link performance. Under certain
conditions. cabie installation and improper connectoring may reduce
performance. Contact Hewlatt-Packard for recommendations.
Improved cable is available in 500 metre spoois and in factory-
connectored lengths less than 100 metres.
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Versatile Link
Fiber Optic Connectors

CONNECTORS
FEEDTHROUGH/SPLICE
POLISHING TOOLS

Versatile Link transmitters and receivers are compatib
with three connector styles; simplex, simplex latching, an
duplex. All connectors provide a snap-action when mate:
to Versatile Link components. Simplex connectors are colo
caded to match with transmitter and receiver color coding
Duplex connectors are keyed so that proper orientation

ensured. When removing a connector from a module, pu
at the connector body. Do not pull on the cable alone. Th:
same, quick and simple connectaring technique is used witl
all connectors and cable. This technique is described on pag:
18. Note that simpiex and duplex crimp rings are different.

Simplex Connector Styles
HFBR-4501/4511 — Simplex

The simplex connector provides a quick and stabl
connection for applications that require a component t
provide retention force of 8 newtons (1.8 Ib). These con
nectors are available in colors of gray (HFBR-4501) o
blue (HFBR-4511).

HFBR-4503/4513 — Simplex Latching

The simplex latching connector is designed for rugge
applications requiring greater retention force, 80N (18 lbs)
than that provided by a simplex connector. When insertin¢
the simplex latching connector into a module, the connecta
latch mechanism should be aligned with the top surface o
the horizontal module, or with the tall vertical side of the
vertical module. Misorientation of an inserted latching cor:
nector into either module housing will not result in
positive latch. The connector is released by depressing the
rear section of the connector lever, and then pulling th:
connector assembly away from the module housing.

If the cable/connector will be used at elevated operatin;
temperatures or experience frequent and wide temperatur:
cycling effects. the cabie/connector attachment can b:
strengthened by applying a RTV adhesive within the con-
nector. A recommended adhesive is GE Company RTV:
128. In most applications, use of RTV is unnecessary. Tht
simplex latching connector is available in gray (HFBR.
4503) or blue (HFBR-4513).

Duplex Connector HFBR-4506 — Duplex
Duplex connectors provide convenient duplex cable term-

...nation and are keyed ta_pravent incorrect connection. The

dupiex connector is compatible with dual combinations ¢
identical Versatile Link components (e.g.. two horizonta
transmitters, two vertical receivers, a horizontal transmitte!
and a horizontal receiver, etc.). A duplex connector cannc
connect to two different packages simuitaneously. Ths
duplex connector is an off-white color.

Feedthrough/Splice HFBR-4505/4515 — Adapter

The HFBR-4505/4515 adapter mates two simplex connec
tors for panel/bulkhead feedthrough of plastic fiber cable
Maximum panel thickness is 4.1 mm (0.16 inch). This adapte:
can serve as a cable in-line splice using two simpie»
connectors. The colors of the adapters are gray (HFBR-
450S) and blue (HFBR-4515). The adapter is not compatibl:
with the duplex or simplex latching connectars.

Absolute Maximum Ratings

rParameter Symbol | Min. | Max. | Units | Notes
Storage Ts .40 | +75 oc
Temperature
Operating
T, 0] 2
Temperature A *70 ¢
Nut Torgue - 0.7 N-m
4515 N 1
HFBR-4505/4315 100 | OzF-in

Notes:
1 Recommenced nut torque i1s Q0 57 N-m (80 OzF-1n)

HFBR-4501 (GRAY)/4511 (BLUE) SIMPLEX CONNECTOR

0 et

SIMPLEX CRIMP RING

HFBR-4503 (GRAY)/4513 (BLUE)
SIMPLEX LATCHING CONNECTOR

SIMPLEX
CRIMP RING

gooag

HFBR-4506 (PARCHMENT) DUPLEX CONNECTOR

DUPLEX

/ CRIMP RING
=3

HFBR-4516 (PARCHMENT) DUPLEX
LATCHING CONNECTOR

UL

HFBR-4505 (GRAY)/4515 (BLUE) ADAPTER

[ 3

1

(USE WITH SIMPLEX CONNECTORS ONLY)
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IN-LINE SPLICE FOR HFBR-35XX/36XX FIBER OPTIC CABLI

511
(2.010

f—— - -

234
10.927

OIMENSIONS IN MILLIMETRES (INCH

connector Mechanical/Optice

WITH HFBR-4501/4511 SIMPLEX CONNECTORS

e

-

Si

@[ﬂ::

CharacterlStiCS 25°C Unless Otherwise Specified.

.

Parameter Part Number Sym. Min. | Typ. | Max. | Units Ret.
- . =
Retention Force Simplex HFBR-4: 1/4511 8
Connector to Simplex Latching HFBR-4.: 3/4513 Fac 47 80 N Note 4
HFBR-152X 133X/ "5 Dlex HFBR-4: 6 7 | 12
252X/253X Modules P "
Duplex Latching HFBR-4: 6 S0 80
Simplex HFBR-45 1/4511 8.5 22
Tensile Force - : P
Connector to Simplex Latching HFBR-45 3/4513 Fr 8.5 22 N Notes 3, 4
Cable Duplex HFBR-45 6 ) 14 35
Ouplex Latching HFBR-44% & 14 35
Adapter Connector _ . _at
to Connector Loss HFBR-4505/4515 with HFBR-4¢ 11/4511 ace Q.7 1.5 28 daB Notes 1, 5
Retention Force ; ¢
Connector to Adapter HFBR-4505/4515 with HFBR-4:¢ 11/4511 Fa-g 7 8 N Note 4
- oy
Insertion Force Simplex HFBR-45 1/4511 8 12
- : P
A, [ fm el o L] v e
252X/253X Modules p .
Duplex Latching HFBR-45 5 22 51

Notes:

1. Factory poiish or field polish per recommended procedure.

2. No perceivable reduction in insertion force was observed
(40 Ibs).

3. For applications where frequent temperature cycling ove-
aiternate connectoring techniques.

4. All mechanical forces were measured after units were storet

Minimum and maximum limits of ac¢ are for 0°C to 70°C te

N

fter 2000 insertions. Destructive insertion force was typically at 178N

emperature extremes 1S expected please contact Hewlett-Packard fcr

at 70°C for 168 hours and returned to 25°C for one hour.
perature range. Typical value of acc I1s at 25°C.

connectoring

The following easy procedure describes how to make cat:

terminations. It is ideal for both field and factory installatico .

If a high volume connectoring technique is required plea:

contact your Hewlett-Packard sales engineer for the recor -

mended procedure and equipment.

Connectoring the cable is accomplished with the Hewle! -

Packard HFBR-4593 Polishing Kit consisting of a Polishir
Fixture, 600 grit abrasive paper and 3-um pink lapping fi
(3M Company, OC3-14).'No adhesive material is needed

secure the cable in the connector, and the connector c: |
be used immediately after polishing. Improved connectt *
to cable attachment can be achieved with the use of a R~ '
(GE Company, RTV-128) adhesive for frequent, extrer- -
temperature cycling environments or for elevated temper: -

ture operation.

Connectors may be easily installed on the cable ends with
readily available tools. Materials needed for the terminating
procedure are:

1) Hewilett-Packard Plastic Fiber Optic Cable
2) HFBR-4533 Polishing Kit

-3) HFBR~4501/4503 Gray. Simplex/Simplex Latching Con-__

nector and Silver Color Crimp Ring

4) HFBR-4511/4513 Blue Simplex/Simplex Latching Con-
nector and Siiver Color Crimp Ring

5) HFBR-4506 Parchment Duplex Connector and Duplex
Crimp Ring

6) Industrial Razor Blade or Wire Cutters

7) 16 Gauge Latching Wire Strippers

8) Crimp Tool, HFBR-4537

Step 1

The zip cord structure of the duplex cable permits easy
separation of the channets. The channels should be sep-
arated approximately S0 mm (2.0in.) back from the ends to
permit connectoring and polishing.
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After cutting the cable to the desired fength strip *f
approximately 7mm (0 31n.) of the outer jacket with the 3
gauge wire strippers. Excess webbing on duplex cable m y
have to be trimmed ta allow the simplex or simplex latch 3
connector to slide over the cable.

When using the duplex connector and duplex cable, f
separated duplex cable must be stripped to equal leng’
on each cable. This allows easy and proper seating of 1|
cable into the duplex connector.

7mm)(\

Wwow W

7 mm

Step 2

Place the crimp ring and connector over the end of th
cable; the fiber should protrude about 3mm (0.12in
through the end of the connector. Carefully position th
ring so that it is entirely on the connector with the rim ¢
Y3 crimp ring flush with the connector, leaving a sma
SPa-g petween the crimp ring and the flange. Then crim
the r ‘ng in place with the crimping tool. One crimp tool |
used fur ai| connector crimping requirements.

Note: Placg the gray connector on the cable end to b
connected », the transmitter and the blue connector on th
cable end :g pe connected to the receiver to maintain th
color ¢, ging (both connectors are the same mechanicaly
For 7yuplex connector and duplex cable application, alig
tF,e color coded side of the cable with the appropriat
ferrule of the duplex connector in order to match conne:
tions to the respective optical ports. The simplex connect:
crimp ring cannot be used with the duplex connector. Th
duplex connector crimp ring cannot be used with th
simplex or simplex latching connectors. The simplex crim
has a dull lustre; the duplex ring is shiny and has a thinn:
wall.

SIMPLEX

L

//

CRIMP RING

/

/ —N\—-SIMPLEX -
CRIMP RING

DUPLEX/DUPLEX LATCHING

e
-

DUPLEX
CRIMP RING

SIMPLEX LATCHING

/
Step 3

Any excess fiber protuding from the connector end may b
cut off, however, the trimmed fiber should extend at lea:
1.5mm (0.068in.) from the connector end.

—

insert the connectar fully into the polishing na..

tnmmed fiber protruding from the bottom of the fixture
This plastic polishing fixture can be used to polish twe
simplex connectors or two simplex latching connectors
simultaneously. or one guplex connector.

Note: The four dots on the bottom of the polishing fixture
are wear indicators. Replace the palishing fixture when any
dot 1s no longer visible.

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 1s flush with the bottom of the polishing fixture.
Wipe the connectar and fixture with a clean cloth or tissue.

W
f

FIBER END

15mm
MINIMUM

—

Step 4

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

The cable is now ready for use.

Note: Usa of the pink lapping film fine polishing step

results in approximately 2d8 impravernent in coupling

performance of either a transmitter-receiver link or a bulk-

head/splice over 600 grit polish alone. This fine polish is

comparable to Hewilett-Packard factory polish. The fine

polishing step may be omitted where an extra 2d8 of

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 2.8 mm (0.110 in.) minimum

and 3.2mm (0.125 in.) maximum.

s PQLISHING
FIXTURE

|

POLISHING PAPER

For simultaneous multiple connector potishing tectmiques — 1~

please contact Hewlett-Packard.

HFBR-4593 POLISHING KIT

600 GRIT ABRASIVE PAPER

3 um LAPPING FILM

(USED WITH ALL CONNECTOR TYPES)
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Ordering Guide

TRANSMITTERS (Ty)/RECEIVERS (Rx) Pages 5-24
Horizontal Vertic
Versatile Link Unit Modules Modu
5 MBd High Performance Ty HFBR-2521 HFBR-:
1 MBd High Performance Tx HFBR-2522 HFBAR-:
40 kBd Low Current/
Extended Distance Tx HFBR-2523 HFBR-2
1 MBd Standard Tx HFBR-2524 HFBR-2
5 MBd High Performance Ry HFBR-1521 HFBR-
1 MBd High Performance Ry HFBR-1522 HFBR--
40 kBd Low Current/
Extended Distance Rx HFBR-1523 HFBR-1
1 MBd Standard Rx HFBR-1524 HFBR-1
CONNECTORS Page
HFBR-4501 Gray Simplex Connector/Crimp Ring
HFBR-4511  Blue Simplex Connector/Crimp Ring
HFBR-4503 'Gray Simplex Latching Connector wi:
Crimp Ring
HFBR-4513 Blue Simplex Latching Connector witt
Crimp Ring
HFBR-4506 Parchment Duplex Connector with
Crimp Ring
HFBR-4516 Parchment Duplex Latching Connect:
with Crimp Ring
HFBR-4505 Gray Adapter
HFBR-4515 Blue Adapter
EVALUATION KIT, HFBR-0501 CONTE!
HFBR-1524  Transmitter
HFBR-2524 Receiver
HFBR-4501 Gray Simplex Cannector with Crimp
Ring
HFBR-45068 Duplex Connector with Crimp Ring
—_ 5 metres of Cannectored Simplex Cat
with Blue Simpiex and Gray Simplex
Latching Connectors
HFBR-4513 Blue Simplex Latching Connector with
Crimp Ring
HFBR-4505 Gray Adapter
- Polishing Tool and 600 grit paper
HFBR-0501 Data Sheet and Brochure
ACCESSORIES
HFBR-4522 500 Port Plugs
HFBR-4525 1000 Simplex Crimp Rings
HFBR-4526 500 Duplex Crimp Rings
HFBR-4533 Polishing Kit (one palishing tool, two
pieces 600 grit abrasive paper, and two
pieces 3-um lapping film).
HFBR-4587 Crimping Tool
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A Note About Ordering Cable

Four steps are required to determine the proper part
number for a desirgd cable.

Step 1 Select Standard or Improved Cable.

As explained on page 5-29, two levels of attenuation are
available: Standard and Improved.

Step 2 Select the connector style.

Connector styles are described on page 5-30.

Step 3 Select Simplex or Duplex.

Step 4 Determine the cable length.

To determine the appropriate part number, select the letter
corresponding to your selection and fill in the following:

E:- Length in Metres

Simplex Cable = S
Duplex Cable = D

HFBR-

Unconnectored = U
Standard Simplex
Connectors =N
Latching Simple=~ =L
Dupiex
Connectcers =M
Latching Duplex =T

Standard
Attenuation = P

Improved
Attenuation = Q

For example:
HFBR-PUDSO00 is a Standard Attenuation, Unconnectored,
Duplex, 500 metre cable.

HFBR-QLSQ01 is an Improved Attenuation, Latching Sim-
plex Connectored, Simplex, 1 metre cable.

HFBR-PMDQ10 is a Standard Attenuation, Standard Duplex
Connectored, Duplex, 10 metre cable.

HFBR-PND100 is a Standard Attenuation, Standard Sim-
plex Connectored, Duplex, 100 metre cabie.

Note: 0.1 metre Standard Attenuation Simplex lengths are avail-
abie; 0.5 metre Standard Attenuation Simplex and Duplex lengths
are also available. The lengths are ordered as HFBR-xxx10M aor
HFBR-xxx50M.

ATTENTION: Pre—connectored' simplex cables have oppositely
colored (GRAY vs. BLUE) connectors at the opposite ends of the
same fiber; aithough oppaositely colored, the connectors are
mechanicaily identical. For duplex cables with simplex connec-
tors, the same rule applies to each fiber; also, the side-by-side
fibers at each end of the cable have oppositely coiored connec-
tors. Far duplex cables with duplex connectors similar rules apply,
so the connectors at opposite ends are appositely keyed relative
to the marked fiber in a duplex cable.
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