, Princlple of opermion. Light
1l enilenng anyportis coupledio .

. tha port or pof1s & the opposite
ond of the device. The degree of
couplng is sasily variable, but
becomes fixed 5 e of
fabrication.

" ETNA TELECOMMUNICATIONS LABORATORIES

f

FUSED COUPLERS

APC-3NAPC4MMN@Q—W\‘OU poctmembersdhe

P‘Cllldlmum fibex OpRC Coupiers. They Ol VaTSaUMY

~_and high performance. are mgged and reliable, and come in thies
'{. standard couplng rabos-+50/50 (Type A). 90/10 (Type Bjand » o
" 7 99/1 (Types ). Other ratios available oni special order. -~ 00

Use them as bi-direciional coupiers Or as SJgnal (aDS. POWET Vel
monitors, beam splitiers or combiners. A few of the marw apphca-
tions 1or these devices are local area networks . . . automatic gain

controk . . . process control applications . . . faukt detection . . . and

mulu-tprmmd fiber opiic data buses.

® § gu in Dl LS orie shogh

¥ bow’ sl = 0:5-35  Madrmm = 1.008)
LR Y wﬁmﬁmmﬁmcﬂ wa

hd mwmm@msa

& Four il of Wer:

o Core /Clad (prm)
'Glm* 50/ 125

g Mdedm oLV 140

©i Stepinder . 1007140

" Stepindex  200/250

W yas fam s gy Py b e oy P )




OPTICAL SPECIFICATIONS APC-4
INTER-PORT COUPLING MATRICES (dB)

50{50 coupling ratio

90/10 coupling ratio

99/1 coupling ratio

(Type A) (Type B) (Type C)
Output Port Output Port Output Port
1 2 3 4 1 2 3 4 1 2 3 4
L] f—‘w 35} 40 135 1§40 1 4.0 140 (105 1140 ;051 40 (205
- L
£2}35] 4 |35 40 § 2[1.0| 40 105 40 g 2105) 40 1205 40
=)
Es 40 135 | 40 | 35 _§3 40 10540 | 1.0 23] 40 |205) 40 |05
4135 )40 |35 40 41105] 40 | 1.0 | 40 4 |205] 40 | 0S5 | 40

Typical excess loss is .5 dB; 1.0 dB is max.

Directivity {crosstat) for these couplers is typically 40 dB.
Measurements are based pn the index matching ol appropriale ports.
Coupling satios of ‘Wpe A couplers are accuratato = 1.0.a8.

MOUNRTING SPECWICATIONS

_ CLEARANCE
* FQR #2
P

Al Gienehmohs it chet

PHYSICAL/ENVIRONMENTAL SPECIFICATIONS

Longth: 102 mm
13mm
10mm
30 grams

Width:
Heigtt:
Weight:

Temperature Range:
Al fused couplers are supplied with 50cm fiber pigtals in rein-
forced jackets.

- 8FC < T < 65C

SPECIAL ORDERS
Agk us about fused couplers customized 1o your specicalions:

& Non-standard coupling ratios

® Couplers with 50 dB directivity
® Special packaging
& Asymmetric ¢ouplers (i.€., non-retiprocat power splitting)
& We'll also evaluate your #ber jor coupler fabrication.

2
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ATNA TELECOMMUNICATIONS LABORATORIES

EMIVTER
\

DETECTOR L
|

\‘r'ﬂ
R — j |

it Wy S

Core/Clad (.m) N.A,

Standard Fibers: 50/12% 0.2

100N 120 0.3

Other Wbers avaidable on specid order,

ACTIVE BI-DIRECTIONAL COUPLER

There are four reasons why &tna’s active bi-directional coupler
{ABD-50) is the perfect building block for full duplex communicas
tions systems:

1. It comes complete with premounted scurce and deteclor,
saving you the lime, expense and aggravation of splicing or
connecting these o normally separate components. An
important secondary benefit: By eiminating the need for
lossy connectors or splices, the ABD-50 coupler permits
higher coupled power. This translates into improved system
performance.

it simplities system design and cuts tiber costs in half.

It enables simultanegus bi-direchonal tansmission on a
single fiber.

4. Above all, this active coupler costs significantly less than a

typical passive coupler.

The ABD-50 is a smal component, light in weight, and fabricated
in one piece for ruggedness. it is efficient across a wide range ol
temperatures.

FEIna’'s achve bi-directional coupler can be used in CATV systems,

local area networks, pomnt tQ point #nke, computer networkse-

virtually any lerminat, device or system with a transmit/receive
requirement.

Our ABD-50 coupler is offered with a standard 58/50 couplng
ratio . . . bul it can be special ordered with sy coupling ratio
you choose. Call us today for more information.

w N

SEE HOW EASILY THIS ACTIVE COUPLER BY /ETNA
CAN SIMPLIFY YOUR DESIGN AND INSTALLATION

Transceiver designed with a
typical passive coupler:

Transceiver designed with
Ktna's Model-ABD Active Coupler:

SE—
CONNECTOR
l - e LOR EMITTER i R
PR D-THRAU FAURT FEED- TrFi? - —sam.
‘ ToR CONNECTOR L] DETECTOR
B o
DEYECTOR L“
/'
DEVICE
INTERFACE

AC.AQW/LIATANNA IO L ARAMNIN-G TATLNOW



" OPTICAL SPECIFICATIONS

¥

minimum  typical
Optical power coupled into fiber 28 uw 45 uw
(100 mA drive cuirent)
Coupler responsivity 02A/W  025AW
Crosstalk - 25dB8
PHYSICAL/ENVIRONMENTAL
SPECIFICATIONS
R e el | 00 —— i)
e 30

|

s —

£ 5

P j T

". ::":.‘?o:‘..e?f:,j 10 »

St S .

Temperature range: -20°C<T-:65'C AW AmEASIONS in MO

STANDARD EMITTER
Peak wavelength: 820 nm
Reaponse time: ans
Specwathalfiing width 35 nm
Maciwum forward bias current 200 mA

(Comenonus) Yypical measrements Wt 25°G
STANDARD DETECTOR
Responsivity @ 900 nm 0.55 A/W
Rasponse time @ 50 voits 46ng
Dark cumrent @ 50 vokis 35nA

Ema’s active couplers are supplied with 1-meter fiber pigtails.

4
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ATNA TELECOMMUNICATIONS LABORATORIES

Here's how the Etna
Pil-tan counder works

T IS MRS wa oy ows LN R3

b i

/-—-—A*(!TECIOR
POAT | _l__._. L7—“" ___. PORT2
FRER '[ =----} FBER

Using, as an example, a coupler
with a 50/50 splitting rato
(APTE50), haK the kght from pori
4 is directed to the PIN detector;
the remaining signal is coupled
o e Biber at port 2. In the
reverse divection. helf te light
from povi 2 i coupled into ihe
fiber at port ¥, white the othes
hak radiates out of the coupler.

PIN-tap coupler

ftna's PIN-tap coupler is a multi-purpose, high-gquality, low-cost
fiber optic component. It can be used as an oplical signal tap,
power level monior or bi-directional coupler. Used as a b
directional coupler, it enables two-way transmission over a single
fiber. resulting n simple, cost-effective system design and
installation.

Each /Aina PIN-tap coupler comes with a high speed detector

akeady mounted, thus eliminating the signal loss and cost one

usually encounters when providing a connection to a fiber pigtail
PIN-tap couplers are lightweight yet rugged, and perform et-
ciently over a wide range of temperatures.

Standad sphtting ratios are 90/10 (90% thru/10% tap), 50/50 ang
10/90; other sphting ratos can be ordered.

FEtna's PIN-lap couplers are the perfect choice for Local Area
Networks, CATV, point-to-point links, high-performance compuler

networks and similar apphications. And they are availablo=n0ow.

Standard PIN-Tap Coupler

Splitting ratios: 90/10 (APT-10), 50/50 (APT-50), 10,90
(APT-90)

Core/Clad (um) N.A.
Fiber: 50/125 02
100/140 03
200/250 0.2
| Detector: T0-18, T0-46 and T0-52 style packagas |

e i B TR L RN

An_t v iARa Jveint ot AW iidnon dersa .



' AH @ansions in inches

e A i —— - ———

PHYSICAL/MOUNTING SPECIFICATIONS

.. CLEARANCE

192 SRR

{
w7 FOR #2-55 l‘—
},

e .

FOP VigwW R

OPTICAL SPECIFICATIONS

Standard splitling ratos: 90/10, S0/50, 1090
Excess igss: 1 dB maximum
Isolation {for typical $0v50 spiit) -20dB

ENVIRONMENTAL SPECIFICATIONS
Temperature sange -20°C<T-65C

STANDARD DETECTOR

Responsivity SAW
Rise time <205
Forward bkas voltage 5 volts

SPECIAL ORDERS

Ask us about PIN-tap couphers cusiomized
to yowr speceifications:

e Splming ratio

¢ Nom-standard Noer Yype

* NOA-siandasd detecior

6
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KAPTRON

FIBER OPTICS BIDIRECTIONAL COUPLER

—

FOBC-850

The bidirectiona! coupler/monitor transmits and receives optical
signals on the same single fiber while providing a monitor signal. The
unit consists of a light source (LED or laser}, 8 detecior, and a signal
transmitting and receiving fiber.

FEATURES

[ ]

[ ]

Transmitting and receiving oplical signal in the same liber.

Efficient coupling of light

Provides monitoring signals propagaling in either direction with-
in the fiber.

Built-in source couplet
Built-in receiver

Wide spectral range
Light source: standard at 890 nm of customer’s optional wave-
length
Optical components: 400-2500 nm
Detector: 400-1050 nm or customer’s optional wavelength

Monolithic design
Compact and light weight

Easy to couple with other devices

APPLICATIONS

Broadband multichannefl eommunication systems.
ffonnecling two remote terminal® to a compwter system
Specialized fiber optics systems

Measurement of source and fiber characteristics

Fiber optics source

Fiber optics reeeiver

Monitoring signal from both directions

7
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SPECIFICATIONS

OPTICAL OUTPUT LEVEL

FIBER TYPE

-4.0dB MIN

Power level, each direction , relative toinput

Compatible with any 125 pm (£ 5 pm) 0.D. giass
fibers having 62.5 um core diameter. Standard units
have been designed for visible to infrared (400-2500
nm) operation. The source has power cable with
conpector and the detector has BNC connector.
Other operational wavelengths and coupling con-
mectors can be specified at customer’s option.

MONITOR CHARACTERISTICS

WEIGHT
DIMENSIONS

Sensitivity at 86@ + 50 nm (output current/optical input power in

either cable): 2.5 ya/pw MIN

Mode sensitivity (variation in moniter current with
dominant propagsatioa mode in fiber): 4+ 6% MAX
Respanse Lime (rise or [all time, 50 ohm}: ipsec. MAX
10 nsec. MAX

optional [ast detector:

Noise equivalent power, input fiber 8x10 Vw/ <Hz

Electrical outpul connector BNC
Operating: 0° Cto80°C
Sarage: 50° Cto 120°C

6@ g

19 em 0.D. X 12cm long

4 KAPTRON, Inc.
580 College Avenue
Palo Alto, CA 94306 {415) 493-0008



. NEC

/! "\ §§£ﬁmm | Nippon Electric Co.Ltd.
LC-4002
OPTICAL COUPLER

The LC-4002 Optical coupler is high performance coupler suitable for
liber optics. It's useful for optical branching and optical coupling in optical
fiber transmission systems.

This device is also available for measuring optical fibers and ex-
) perimental uses.

FEATURES PERFORMANCE
o  Small size o Temperature -20°C . +70°C
o High performance o Insertion loss <1 dB* (LC-4002-01}
o High rellability o Branching ratioﬁ:* {(Nominal)

1:0.9, 1:10, 1:100
o Light weight

Light source is LD and fiber is
60 pm in core diam. 0. 2 in N. A,

j %  Wavelength 1s 0. 83 um.
‘-) ;
J




DIMENSIONS

>_43 11.5,
e LT
el - o a0 w
R N i
70 ' anit: mm
SPECIFICATIONS
ITEM 1.C-4002 LC-4002 L.C-4002 LC-4002 | LC-4002
-01=1 0211 “Pil1-A -Tifj-B titi.C
Porxt number 3 4 — —_— —
Dividing ratio — —_— 1:0.9 t: 10 1: 100

OPTIONS

o LC-1003 Opiical connector for each tail end.
o Anti-reflection terminal for a tail of LC-4002-02-03.

APPLICATIONS
o Data bues systemn
© CAIV

o Fiber measuring equipment
{(Power monitoring. Fault locator etc)

© Experimental use

{Light multiplexer. Insertion of optical nvise

(Note)

previous notice.

NE C Nigpon Electric Co. Lid.

NEC Buioimg

331 Snine:Guchoil MReioR.

fokye MOR s

Tee Tokyo AME-111#

Catie Mylicess R IOWOINE POKY DY
Tomx Adoress WECTOR U2 7008

10
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) NEC
: | OPTICAL . .
nn\ Cverews TN Nippon Electric Co.Ltd.
W LC-4102
OPTICAL WDM COUPLER

The LC-4102 Optical WDM coupler is high performance coupler.

It's used as a light multiplexer and a di-multiplexer in a opticai WDM trane-

mission system.

-~
FEATURES PERFORMANCE
@ Small size o Temperature -20° ~ »60°C
) © High performance o imsertion Joss* ~ 4 dB (Typical)
© High reliability o Isolation ~ 35 dB
o Light weight
% Loss through multiplexer and
di-multiplexer.
*ok Isolation of 800 nm channel and
880 nm channel for one-way
communication.
)

11




DIMENSIONS

2-¢3
{ / -—jl6.5[——
i { T
= = & 8 |l o
| 1
87
Unit: mm
SPECIFICATIONS
Light source LED
Wavelength 800 nm, 880 nm
Fiber 100 um core diam.
Step index |

OPTIONS

o LC-1003 Optical connector for each tail end.

APPLICATIONS
o DBi-directional optical WDM systems.
(Note)

Information contained in this catalog is subject to change

without previous notice.

N El tram r‘n 1¢d
NEC Nippon Electric Co.Ltd
NEL Buighng

331 Shiba-Gochome. Mingto-xu

Tokyo 108 Japen

Tel Tokyo 4541111

Cabie Adaress "MICROPHONE TOKYOD™
Termx Aadreas NECTOK J22686

ML-80-138‘)
55.8 (D )

12
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Constar has designed and developed three
and four port and multi port star couplers with
a wide range of coupling coefficients. Low
cost and reliability are achieved through
refinerment of the fused bi-conical taper
technique.

Canstar couplers are designed for use with
step and graded-index fibers. They are
engineered to function in industrial
environments. The devices are enclosedin a
sturdy housing with 50 cm cabled fiber leads
for splicing into fiber optic systems.

Bidirectional Couplers

Bidirectional couplers ore supplied using the
following fiber types:

Fiber Type Core Size

{um) O.D. (um)
Graded Index 206625 125
Step Index (all glass) 100 140

Canstar fiber optic couplers are passive
devices ond are essentially wavelength
independant. The TC4 is a coupler with 4
equivalent ports. Light entering any port is
coupled to both ports on the opposite end of
the device. The TC3 is a three port coupler
identical to the TC4 except that one portis
internaity terminated.

Star Couplers

Star couplers are designed and fabricated to
meet customers’ special requirements.
Customer selected fiber can be anolyzed for
possible use in fabrication of couplers.

1C5 star couplers have been provided for up
to 200 ports. Both transmission ond refiective
types are available.

Typical star coupler specification:
- 2 ports input by 4 ports output
- Step index fiber (100um core /140 QO.D.)
- less than 1.5 dB total excess loss
— output uniformity to within 1 dB

TYPETCI TYPETC4
[ Pewt 2 [ P 2
V Povt ) Poe 4 Bore 3
|

+ ¥

v O SR
puss [ 5 IR s
=] ‘ ' =

- A, |

. PR WY Sy TR
riber Optic Cables
Typical
fibers Type Core Dia Cladding Loss at Bandwidth  N/A
mm dia. mm 850 nm MH7z /lm
162 Gl .05 125 <4 dB/km 300 20
S 10 140 <7 dB/km 100 30
4-48 Gl 05 125 <3.5dB/km 20-800 20

A variety of cables and connectors are ovaillable to meet every apphication




Bidirectional Couplers
Performance Characteristics TC3-TC4

nput output Model NOMINAL
port port A 6] C COUPLING
75 50 40 %
@ 14 27 4 di
/1‘\ /5\ 5 20 4" 40 %
Y, N\Y, 13 7 ' oB
.01 01 01 % MAX
40 40 40 dB MmIN
75 60 40 %
1.2 2.2 4 dn
@ 01 01 01 % MAX
40 an 40 dB MIN
@ 5 20 40 %
13 7 4 db

Directivity pedormmance is measured of the adiacent port with the output port

rermumated using index matching fluid.

Dicecinity of greater than 50 d0 con be supphed on speaal order
Excess ioss is the diference berween the input and the sum of the cutputs

Applications

13
L =]
B

Feedback Loop

Retiecred
signal

Reflectometer

Legend

Cpial 3owce

E] Opreot Detecior

Numbe:

Qpticol Coupled Ston

ﬂ Waove Lengit Selectve filters
E Optcal Coupte: 103/1C4 o)
A

N

of Porty

nput output Model NOMINAL
port ot A i} C COUPLING
5 20 40 %
13 7 4 (=]}
N N 01 01 01 % MAX
\/ ) 40 40 40 d0 MIN
@ 75 60 40 %
12 272 4 db
.01 01 01 % MAX
40 40 40 db rIN
@ 5 20 40 %
13 7 4 [s21]
@ 75 60 40 %
12 22 4 db
2d 20 L CoOALAK
Excess Loss 1 1 1 EREEYNS
a5 05 i) AR TYR
Output port ratios 151 an 1 M Por:

Se - ~deey Pon

————— Redundan Parh using TCa {ouplers

Full Duplex and Bidirectional Transmission

on a Single Fiber or Separate Fibers
for a Protected Route.

Wave Length Division Multiplexer

14



Bidirectional Wave Length Division
Multiplexing on a Single Fiber

s

Canstar Communications is a division of Canada
Wire and Cable Limited, o wholly owned
subsidiary of Noranda Limited one of Canada’s
largest resource and manufacturing companies,
with 1981 assets exceeding 3 billion dollars.

With marketing headquarters in Toronto Canstar
provides a complete fiber optic systems copability
for telecommunications, industrial control,
computer and CATVY applications.

Full customer support is provided in systems design
implementation and training including electronics,
opto electronics, test equipment and cabies.

ald mymariancs e
Canstar's extensive field e experience under

extremes of climatic conditions assures you of a
proven design, manufacturing and splicing
expertise,

Reflective St

(]
A v

ar Data Network

where all Ports are Equal

T

ansmissive

Star Network:
Transmission is A—B and B —A,
butnotA~=AorB—D

r44‘

!-Lb ».Jh.l'.-‘d Wi

CANSTAR

'.4

.'"-‘- ! “f"“ ey .?
e ‘t‘ oy

Canstar Communications
1240 Ellesmere Rd.
Scarborough, Ontario,
Canado M1P2X4
{416)293-9722

Telex: 065-25403

A dwision of Conada Wire and Cakle Limited
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