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Subminiature Solution

® RC-fibers (80 um clad)
— SMF
— EDF
— PANDA
® Subminiature Collimated Beam devices
— Gain Flattening Filter (GFF)
— Optical Isolator
— C-WDM module
® Subminiature Fused Fiber Couplers
— Tap Coupler
— 980/1550 WDM Coupler
® Subminiature Optical Amplifier
® RC- fiber Fusion Splicer
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Subminiature Fused Fiber Couplers

Menu
Conventional coupler - 980/1550nm WDM Coupler
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Size Reduction in Fused Elongation Portion

Elongation length can be cut in half by reducing core/core
distance from 125 um to 80 um.

Py

Core-to-core
0.75F Distance

-
o
(=

0.50 ' )
80 95 110 125

Core-to-core Distance [um]

Normalized elongation length

Required elongation length for fused taper coupler
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Specifications of
Subminiature Fused Couplers

C-band 5% 980/1550nm
Tap Coupler WDM Coupler
Operation Wavelength nm 1530 to 1565 1530 to 1565 (Signal port)
970 to 990 (Pump port)
Operation Temperature deg C 0to 80
Maximum Insertion Loss dB 0.35 (Signal path) 0.08(Signal path)
14.0 (Tap path) 0.08(Pump path)
Wavelength Dependent Loss dB =0.12 -
Isolation dB - = 20
Return Loss / Directivity dB =50
Polarization Dependent Loss dB = 0.10 (Tap path) = 0.04
Fiber Fujikura Specialty fiber BF06681-02 (ofs) (*1)
Dimensions mm $3.0 x 25.4 ¢ 3.0 x 28

(*1) The fiber will be soon replaced by Fujikura Original Specialty fiber for WDM coupler.
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80 um SM Fiber for
Subminiature Fiber Couplers

B Mechanical Reliability

Fiber handling with a bending radius R=10mm is allowable level for 80
Mm clad fiber , but not for 125 pm.
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80 um SM Fiber for
Subminiature Fiber Couplers

B Bending Loss Characteristics

1) Tap coupler,

2) WDM coupler,

Bending loss (dB)
(R=10mm, 5 turns)

characteristics.

Fujikura 80um fiber shows excellent bending loss

ofs fiber(currently used in our WDM coupler) shows larger

bending loss compared with Corning HI 1060 FLEX.

We are preparing a low bending loss fiber for WDM coupler ,

by optimizing refractive index profile.
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SMF28 fiber /BF06681-02 (ofs)

PureMode HI 1060 FLEX
(Corning)

Fujikura Specialty fiber
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80 um SM Fiber for
Subminiature Fiber Couplers

B Refractive Index Design

Bending Loss (dB)
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80 um SM Fiber for
Subminiature Fiber Couplers

B Typical Optical Performance (Not Specification)

Unit FJK Specialty Fiber | BF06681-02(ofs) | FJK Specialty Fiber for

for Tap Coupler WDM Coupler
Cladding Diameter um 80 80 / 80 \
Coating Diameter MM 165 165 165
Cutoff Wavelength (typ.) nm <1310 <960 <970
Mode-field Diameter (*1) 4.6 @980 3.8 @980
) um | 6.5 @1550 nm @980 nm @980 nm
(typ.) 7.3 @1550 nm 6.0 @1550 nm
Core eccentricity (*1) Mm 0.2 0.2 0.2
Bending Loss (*1) 4B 0.1 3.0 0.3
@1550nm, R=10mm x 5turns
Proof Test % 2 2 2

3

(*1) Measured by Fujikura \

Target values
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Splice loss

Fujikura 80 um fiber (for Tap coupler) Fujikura 80um fiber (for Tap coupler)
-SMF28 (125 pm ) -ofs fiber(for WDM coupler,BF06681-02)
10 > )
g 5 o[
() -} 3 o
s 5t 3 ol
2 I
) —I_’_! L
0o ' 0
0.15 0.19 0.23 0.08 0.09 0.1
Splice loss(dB) Splice loss(dB)
The average loss value is a little higher. Splice loss between 80um fibers is low.
We are maintaining R&D on reducing
splice loss.
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Subminiature Gain Flattening Filter (GFF)

Key technologies

B Micro Quartz Rod Lens
- Package size reduction

ELens-Fiber fusion splice e
(Epoxy-free in optical path) | Mi¢fo-rechno16gy- GFF : -q‘>1.'8’}l><'|1'5inm'

- High optical power durability SN b
¥ Hermetic seal

- Excellent
environmental stability
80 um fiber pigtail

- Package size reduction

Convehtio,nal ) 50 X 45mm

World Smallest GFF*

(*) 95% Space saving compared
P
with conventional GFF !
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How to miniaturization...

=

Development of
the Micro Collimator

A collimator size is
the main obstacle

Size of Selfoc® . @1.8mmx4.8mm Size . @0.4mmx1.7mm
98% volume reduction

@ General structure of a Gain Flattening Filter

—
Input port l\\ Output por
—»
N —>
Optical Fiber
Collimator Lens @SmMmMx40mm
( GRIN lens, Aspherical lens etc. ) Gain Flattening Filter Chip
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Subminiature GFF

Features Release Schedule
World’s Smallest size Packaging * 2002 Q3 Sample Shipping
- Epoxy Free in Optical Path * 2003 Q1 Mass-production .
- Low Insertion Loss - 2003 Q1 Expand line-up to all TFF devices
Wide Operating Wavelength
Range e "'“{ Fujikura O
* Excellent Thermal Stability i F — uFF__Q
- 80um fiber pigtail A—

A
N

Applications

* EDFA for C & L ban . o
Micro Quartz Rod Low melting  Fixing method

temp. glass  .Collimator to body : Solder
Filter element to body : Low melting
temp. glass

Lens Collimator

Fusion splicing by :
CO2 Laser Filter element
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Subminiature GFF

Specifications
Parameters Unit Specifications

Wavelength range* nm ARl LE e 10,
L-Band 1570 — 1610

Insertion Loss dB <1.0

Peak to Peak Error Function** dB <05

Return Loss dB > 55

PDL dB <0.1

PMD ps <0.1

IL Thermal Stability dB/degC <0.005

Wavelength Stability pm/degC <1.0

Maximum Optical Input Power ')} 1.0

Operating Temperature degC 0-70

Storage Temperature degC -40 - 85

Dimensions mm 241 x 2¢

*Custom wavelength range requirement is acceptable.
**Values may vary with different custom loss curves.
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Example of Error Function
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Subminiature Optical Isolator

Key technologies

B Micro Quartz Rod Lens
- Package size reduction

¥ Lens-Fiber fusion splice
(Epoxy-free in optical path) Micro-Technolc

- High optical power durability —~ *., .5 solator
¥ Hermetic seal | m..mm Mm |

- Excellent

environmental SEOIY  world Smallest ISOLATOR*
B 80 um fiber pigtail

- Package size reduction (*) 75% Space saving compared
with conventional Isolator !
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Subminiature Optical Isolator

Features Release Schedule
> World’s Smallest size Packaging * 2002 Q4 Sample Shipping
- Epoxy Free in Optical Path * 2003 Q1 Mass-pr o.d”c”.o” . .
- High Isolation & Low Insertion - 2003 Q1 Expand line-up to Hybrid devices
Loss G
- Excellent Thermal Stability

* 80um fiber pigtail

Applications 15
* EDFA for C & L band ®2.8mm X 18mm

Mini Quartz Rod Low melting Fixing method

temp. glass +Collimator to body : Solder

«Filter element to body : Low melting
temp. glass

Lens Collimator

Fusion splicing by
CO2 Laser Isolator core
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Subminiature Optical Isolator

Specifications
Parameters Unit Specifications
Wavelength range nm C-Band 1530 - 1570
>42 @all 4 range, 25degC

Isolation dB >35 @all 1 range, 0 fo
60deqC

Insertion Loss dB < 0.3

Return Loss dB > 55

PDL dB <0.1

PMD ps <0.05

Maximum Optical Input Power W <1.0

Operating Temperature degC 0-60

Storage Temperature degC -40 - 85

Dimensions mm 18L x 2.8¢

November, 2002
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Micro Optical Amplifier

Ultra compact package (40 x
54 x 10 mm) utilizing a coiled
RC-EDF and subminiature
fused-fiber and collimated-
beam optical components.

Coiled EDF

Signal Isolators
Input Tap Isolator WDM Isolator GFF Tap
D [ 1

*:

Pin Cooler less LD Pout
Monitor PD (0. 98 m) Monitor PD
. Gain Blodd
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Micro Optical Amplifier
Specifications

Perfom ance Examp B
. Shgk Channel Modell S hgk Channel Model
i L Pre— Amp Version) Post-Amp Versin) e e
m i typ. m ax m i typ. m ax m i typ. m ax
W avelength nm 1528 = 1562 1528 5 1562 1528 . 1562
Signal hput Power dBm =30 =0 (F_(?SD
; 115
SignalOutput Power dBm 0 10 Total
. 18
Gamn Fltness dB - - lid
Noise Figure dB = = 5.5 T - 6.0 = - 5.5
Retum dB 30 . - 30 - - 30 - -
LD Forward Current m A = - 350 - - 350 - - 350
LD Threshold Current mA - - 45 - = 45 = -~ 45
Power Consum ption W - = 1 - - 1 - - 1
hputM onitor Sensitivity A/W 0.032 = 0.063 0.030 - 0.075 0.032 - 0.063
Output M onitor Sensitivity A/W 0.004 = 0.025 0.004 = 0.025 0.004 = 0.025
O perating Case Tem perature C 0 . 65 0 - 65 0 T 65
S trage Tem perature i’ -40 = 85 —40 = 85 —40 - 85
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Thank you!
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