155Mbps/622Mbps/1.25Gbps/2.5Gbps NG

High Speed InGaAs Photodiodes

FCIl-InGaAs-XXX series with active area sizes of, 75um, 120um, 300pum,
400um and 500um, exhibit the characteristics need for Datacom and Telecom
applications. Low capacitance, low dark current and high responsivity from
1100nm to 1620nm make these devices ideal for high-bit rate receivers used
in LAN, MAN, WAN, and other high speed communication systems. The
photodiodes are packaged in 3 lead isolated TO-46 cans or with AR coated flat
windows or micro lenses to enhance coupling efficiency. FCIl-InGaAs-XXX series
is also offered with FC, SC, ST and SMA receptacles.

APPLICATIONS FEATURES

e High Speed Optical Communications ¢ High Speed

e Single/Multi-Mode Fiber Optic Receiver ¢ High Responsivity
¢ Gigabit Ethernet/Fibre Channel ¢ Low Noise

e SONET/SDH, ATM * Spectral Range

e Optical Taps 900nm to 1700nm

Absolute Maximum Ratings

PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Ttg -55 +125 °C
Operating Temperature Top -40 +75 °C
Soldering Temperature Taid --- +260 °C

PARAMETERS SYMBOL| CONDITIONS FCI-InGaAs-75 FCI-InGaAs-120 | FCI-InGaAs-300 | FCI-InGaAs-400 FCI-InGaAs-500 UNITS

MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX

Active Area

Diameter AA, --- --- 75 --- --- 120 | --- --- | 300 --- --- | 400 | --- --- | 500 --- um
A=1310nm 08009 | --- (08|09 | --- |0.80|09 | --- |0.80|0.90| --- | 0.80 | 0.90 ---
Responsivity R A/W
(Flat Window Package) *
A=1550nm 090 | 095| --- | 090 |095| --- | 090|095 | --- | 0.90|0.95| --- | 0.90 | 0.95 -
Capacitance G Vg = 5.0V - 1.5 - - 2.0 -—- --- | 10.0 - --- | 14.0 | --- --- | 20.0 - pF
Dark Current I4 Vg = 5.0V --- | 0.03 2 --- | 0.05 2 --- | 0.30 5 --- | 0.40 5 --- | 0.50 20 nA
. . Vg = 5.0V,
,E;SIFTTI;::S/ t/te R, =50Q | =020 - | - 030 - | - | 15 | - | - | 3.0 | - | - | 100 ns
10% to 90%
Max. Reverse
Voltage --- --- --- --- 20 --- --- 20 - - 15 --- --- 15 --- --- 15 \"
Max. Reverse . - - - 1 . . > . . > - . > . . > mA
Current
Max. Forward . . . . 5 . . 5 . . 8 . . 8 . . 8 mA
Current
3.44E- 4.50E- 6.28E- 7.69E- 8.42E-
NEP - - - 15 - - 15 - - 15 - - 15 - - 15 - W/VHz

IV SphereOptics

Phone +49 (0) 8152 983 789-0

Fax +49 (0) 8152 983 789-1

E-Mail info@sphereoptics.de
www.sphereoptics.de
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N 155Mbps/622Mbps/1.25Gbps/2.5Gbps

High Speed InGaAs Photodiodes
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Bottom View Bottom View

ANODE CATHODE ANODE CATHODE

CASE CASE
Pin Circle Diameter = 0.100 (2.54) Pin Circle Diameter = 0.100 (2.54)

Notes:

e All units in inches (mm).

¢ All tolerances: 0.005 (0.125).

¢ Please specify when ordering the flat window or lens cap devices.

¢ The flat window devices have broadband AR coatings centered at 1310nm.
® The thickness of the flat window=0.008 (0.21).
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FCl-InGaAs-XXX-X I —

Large Active Area InGaAs Photodiodes

FCl-InGaAs-XXX-X series with active area sizes of 1mm, 1.5mm and 3mm,
are part of OS| Optoelectronics’s large active area IR sensitive detectors which
exhibit excellent responsivity from 1100nm to 1620nm, allowing high sensitivity
to weak signals. These large active area devices are ideal for use in infrared
instrumentation and monitoring applications. The photodiode chip are isolated
in TO-46 or TO-5 packages with a broadband double sided AR coated flat
window. FCI-InGaAs-3000-X come with different shunt resistance values of 5,
10, 20, and 40MQ.

APPLICATIONS FEATURES

e Optical Instrumentation ¢ High Responsivity

* Power Measurement e Large Active Area Diameter

* IR Sensing * Low Noise

e Medical Devices e Spectral Range 900nm to 1700nm

Absolute Maximum Ratings

PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Ttg -55 +125 °C
Operating Temperature Top -40 +75 °C
Soldering Temperature Toid --- +260 °C

FCI-InGaAs-1000 FCI-InGaAs-1500 FCI-InGaAs-3000-X
PARAMETERS SYMBOL | CONDITIONS MIN P MAX MIN P MAX MIN VP MAX UNITS

Active Area Diameter AA, --- --- 1.0 --- --- 1.5 --- --- 3.0 --- mm

A=1310nm 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 ---
Responsivity R; A/W

A=1550nm 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 ---
Capacitance G V=0V --- 80 200 --- 200 450 --- 750 1800 pF
Shunt Resistance Rsy Vg=10mV 30 - - --- 20 --- --- 20 --- MQ
Max. Reverse Voltage - --- --- --- 5 --- --- 2 --- --- 2 \%
Max. Reverse Current --- --- --- --- 1 --- --- 2 e --- 2 mA
Max. Forward Current --- --- --- e 10 --- e 10 --- --- 10 mA
NEP --- --- --- 2.45E-14 --- --- 3.01E-14 --- --- 4.25E-14 --- W/VHz
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A, FCI-InGaAs-XXX-X

FCI-InGaAs-3000-X
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Large Active Area InGaAs Photodiodes

FCI-InGaAs-1000 &
FCI-InGaAs-1500
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Notes:

e All units in inches (mm).

e All tolerances: 0.005 (0.125)

* The flat window devices have broadband AR coatings
centered at 1310nm

¢ The thickness of the flat window=0.008 (0.21)

World Class Products - Light Sensing Solutions I 89



FCl-InGaAs-QXXX I —

Large Active Area InGaAs Quadrants

FCl-InGaAs-QXXX series are large active area InGaAs photodiodes segmented
into four separate active areas. These photodiodes come in 1Tmm and 3mm
active area diameter. The InGaAs Quad series with high response uniformity
and the low cross talk between the elements are ideal for accurate nulling or
centering applications as well as beam profiling applications. They exhibit
excellent responsivity from 1100nm to 1620nm, and are stable over time
and temperature, and fast response times necessary for high speed or pulse
operation. The photodiodes are packaged in isolated TO-5 or TO-8 cans with
a broadband double sided AR coated flat window, and also can be mounted on
ceramic substrate per request.

APPLICATIONS FEATURES

* Position Sensing ¢ High Responsivity
* Beam Alignment * Low Noise
e Beam Profiling * Spectral Range 900nm to 1700nm

¢ Low Crosstalk
¢ Wide Field of View

Absolute Maximum Ratings

PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Tstg -55 +125 °C
Operating Temperature Top -40 +75 °C
Soldering Temperature Toid --- +260 °C
FCI-InGaAs-Q1 FCI-InGaAs-
PARAMETERS SYMBOL | CONDITIONS MINC G:y: Q 003 X MINC G:Y: Q3°°: x| UNITS
Active Area Diameter AA, --- --- 1000 --- --- 3000 --- um
A=1310nm 0.85 0.90 --- 0.85 0.90 ---
Responsivity R, A/W
A=1550nm 0.90 0.95 e 0.90 0.95 -
Element Gap 0.045 0.045 mm
Capacitance G Vg = 5.0V --- --- 25 --- --- 225 pF
Dark Current Iy Vi = 5.0V --- 0.5 15 --- 2.0 100 nA
e el v Vet | | s oo e e
Crosstalk -- )‘\7:253%'3' - - 1 —- - 1 %
Max. Reverse Voltage - --- --- --- 15 - . 10 Vv
NEP 2=1550nm 1.20E-14 2.50E-14 | --- W/vHz
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InGaAs-Q1000
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Large Active Area InGaAs Quadrants
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Al ANODE QUADRANT 1
A2 ANODE QUADRANT 2
A3 ANODE QUADRANT 3
A4 ANODE QUADRANT 4
C COMMON CATHODE
SD SUCTION DIODE

Notes:
© All units in inches (mm).
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FCl-InGaAs-XXM I —

High Speed InGaAs Arrays

FCI-InGaAs-XXM series with 4, 8, 12 and 16 channels are parts of OSI
Optoelectronics’s high speed IR sensitive photodetector arrays. Each AR
coated element is capable of 2.5Gbps data rates exhibiting high responsivity
from 1100nm to 1620nm. FCI-InGaAs-XXM, which comes standard on
a wraparound ceramic submount, is designed for multichannel fiber
applications based on standard 250mm pitch fiber ribbon. Also, board level
contacts of 500mm make it easy to connect to your circuit.

APPLICATIONS FEATURES

* High Speed Optical Communications * High Speed

e Single/Multi-Mode Fiber Optic Receiver e High Responsivity

¢ Gigabit Ethernet/Fibre Channel * Low Noise

* SONET/SDH, ATM * Spectral Range 900nm to 1700nm
¢ Optical Taps

Electro-Optical Characteristics To=23°C, Vx=5V
PARAMETERS FCI-InGaAs-4M FCI-InGaAs-8M | FCI-InGaAs-12M FCI-InGaAs-16M

Active Area Diameter 75um, Pitch:250um

Responsivity Typ. 0.95A/W @1550nm

Capacitance Typ. 0.65pF

Dark Current Typ. 0.03nA

Max. Reverse Voltage 20V

Max. Forward Current 5SmA

Bandwidth Typ. 2.0GHz @ 1550nm

Breakdown Voltage Typ. 50V

Storage Temperature Range From -40 to 85°C

Operating Temperature Range From 0 to 70°C

An OSI Systems Company



N FCI-InGaAs-XXM
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Notes:
 All units in millimeters.

¢ All devices are mounted with low out gassing
conductive epoxy with tolerance of +25um.
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1.25Gbps / 2.50Gbps Hybrids I

InGaAs Photodetectors / Transimpedance Amplifiers

FCI-H125/250G-InGaAs-XX series are compact and integrated high speed
InGaAs photodetector with wide dynamic range transimpedance amplifier.
Combining the detector with the TIA in a hermetically sealed 4 pin TO-46 package
provides ideal conditions for high speed signal amplification. High speed and
superior sensitivity make these devices ideal for high-bit rate receivers used in
LAN, MAN, WAN, and other high speed communication systems. TO packages
come standard with a lensed cap to enhance coupling efficiency, or with a

- -
broadband double sided AR coated flat window. The FCI-H125/250G-InGaAs-
XX series are also offered with FC, SC, ST and SMA receptacles.
APPLICATIONS FEATURES
« High Speed Optical * InGaAs Photodetector / Low Noise
Communications Transimpedance Amplifier
* Gigabit Ethernet ¢ High Bandwidth / Wide Dynamic Range
e Fibre Channel ® Hermetically Sealed TO-46 Can
o ATM e Single +3.3 to +5V Power Supply
e« SONET OC-48 / SDH STM-16 e Spectral Range 1100nm to 1650nm
e Differential Output
-

Absolute Maximum Ratings

PARAMETERS SYMBOL MIN MAX UNITS

Storage Temperature Tstg -40 +125 °C
Operating Temperature Top -40 +85 °C
Supply Voltage Vee 0 +5.5 Y
Input Optical Power Py --- +3 dBm

PARAMETERS SYMBOL |CONDITIONS '::&lesf;i"GaA;Z: :::II;‘HZSO_IG,:,"G“;':: UNITS
Supply Voltage Vee - +3 - +5.5 +3 --- +5.5 \Y
Supply Current I Tasel | 26 *55 35 %65 | mA
Active Area Diameter AA, --- --- 75 --- --- 75 --- um
Operating Wavelength A --- 1100 --- 1650 1100 --- 1650 nm
Responsivity R, D'ifle‘::r:Tt‘i; , | 1800 | 2500 | - | 1600 | 2500 | --- V/W
Transimpedance D}}é‘:f:;; A N I | 2800 | - Q
Sensitivity s BER Oy | 24 | 28 20 | -24 — | dBm
Optical Overload --- --- -3 --- --- 0 --- --- dBm
Bandwidth BW '3dSBi'g:a”|“a" 900 | 1750 | - | MHz
Low Frequency Cutoff --- -3dB --- 45 --- --- 30 --- kHz
\':/’:)ﬁft‘:’::”a' Output Vour, pop -3dBm 180 | 250 | 420 | 200 | 400 | 600 | mVo,
Output Impedance -— -—- 47 50 53 47 50 53 Q
Transimpedance Linear Range --- <5% 30 --- --- 40 --- --- uW pp

Use AC coupling and differential 100Q load for best high-speed performance. Devices are not intended to drive DC coupled, 50Q grounded load.

An OSI Systems Company



I 1.25Gbps / 2.50Gbps Hybrids

InGaAs Photodetectors / Transimpedance Amplifiers

FCI-H125G-InGaAs-75 FCI-H250G-InGaAs-75

50mV / div, 160ps / div, -6dBm, 1310nm, PRBS27-1, Diff. 80mV / div, 80ps / div, -6dBm, 1310nm, PRBS27-1, Diff.

8mV / div, 160ps / div, -21dBm, 1310nm, PRBS27-1, Diff. 10mV / div, 80ps / div, -19dBm, 1310nm, PRBS27-1, Diff.

0.213 0.213
(540 7| (5400 |
0.185 0.185
@70 = 470
0.079
0.026 (0.67) E'OOL
r
7 !
0.148 | 0.104
@375 || e Detector Plane (2.65) Detector Plane
t0.054 (1.37) T -~ 0.054 (1.37)
0.530 0.530 Vee
(13.46) (13.46)
Dom
—| [=—0.017 (0.43) —| [=—0.017 (0.43) o
Dout
= GND
Bottom View Bottom View
PINOUT PINOUT
Notes:
1D 1D
out out e All units in inches (mm).
2 Vg 2 Vg * All tolerances: 0.005 (0.125).
—_— — ¢ Please specify when ordering the flat window or lens cap devices.
3 Dy 3 Dy ¢ The flat window devices have broadband AR
coatings centered at 1310nm.
4 GND 4 GND ® The thickness of the flat window=0.008 (0.21).
Pin Circle Diameter = 0.100 (2.54) Pin Circle Diameter = 0.100 (2.54)
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622 Mbps Hybrids

InGaAs Photodetectors / Transimpedance Amplifiers

FCI-H622M-InGaAs-75 series are high-speed 75pm InGaAs photodetector
integrated with wide dynamic range transimpedance amplifier. Combining the
detector with the TIA in a hermetically sealed 4 pin TO-46 package provides ideal
conditions for high-speed signal detection and amplification. Low capacitance,
low dark current and high responsivity of the detector, along with low noise
characteristic of the integrated TIA, give rise to excellent sensitivity. In practice,
these devices are ideal for datacom and telecom applications. Cost effective
TO-46 packages come standard with a lensed cap for design simplification,
or with a broadband double-sided AR coated flat window. The FCI-H622M-
InGaAs-75 series are also offered with FC, SC, ST and SMA receptacles.

APPLICATIONS FEATURES

e High Speed Optical * Low Noise Transimpedance Amplifier
Communications ¢ High Bandwidth / Wide Dynamic Range

e ATM ¢ Single +3.3V Power Supply

e SONET OC-3/ 0OC-12 e Spectral Range 1100nm to 1650nm
e SDH STM-1/ STM-4 e Differential Output
e Optical Receivers

Absolute Maximum Ratings

PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Tstg -40 +125 °C
Operating Temperature Top -40 +85 °C
Supply Voltage Ve 0 +5.5 \
Input Optical Power Py --- +3 dBm

T=23°C, Vcc=+3.3V, 1310nm, 150Q Differential AC at 622Mbps

FCI-H622M-InGaAs-75
PARAMETERS SYMBOL CONDITIONS MIN TYp MAX UNITS

Supply Voltage Vee --- +3 --- +3.6 \
Supply Current Iec *T, = 0 to 70°C - 22 27 mA
Active Area Diameter AA, --- - 75 --- um
Operating Wavelength r --- 1100 --- 1650 nm
Responsivity R, *'373%2;(_3;;68"18“1 -- “16 --- V/mW
Transimpedance --- *-37dBm, "-28dBm --- “18 --- kQ

Differential

L BER 10, PRBS27-1 . _ .
Sensitivity S with noise filter 32 dBm

Optical Overload --- --- --- 0 --- dBm
Bandwidth BW -3dB, Small Signal --- 520 --- MHz
Differential Output Voltage Vour, p-p 0dBm --- 240 --- mVpp
Output Impedance --- Single-ended --- 75 --- Q

Use AC coupling and differential 150 Q load for the best high-speed performance. Devices are not designed to drive DC coupled 150 Q grounded load.

An OSI Systems Company



I 622 Mbps Hybrids
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InGaAs Photodetectors / Transimpedance Amplifiers

0213
" (5.40)
0.185
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0.079
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(2.65) ’ Detector Plane
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Bottom View
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Pin Circle Diameter = 0.100 (2.54)

Notes:

o All units in inches (mm).

¢ All tolerances: 0.005 (0.125).

* Please specify when ordering the flat window or lens cap devices.

® The flat window devices have a double sided AR coated window at 1310nm.
® The thickness of the flat window=0.008 (0.21).
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FCI-InGaAs-300B1XX

Back Illuminated InGaAs Photodiode / Arrays

FCI-InGaAs-300B1XX series are multifunctional backside illuminated
photodiode/arrays. They come standard in a single element diode or 4- or
8- elements array with active area of 300um. These back illuminated InGaAs
photodiode/arrays are designed to be flip chip mounted to an optical plane for
front or back illumination. They can be traditionally mounted (active area facing
up), or assembled face down minimizing the overall dimensions. These low
inductance, low dark current, and low capacitance back illuminated photodiode/
arrays come with or without ceramic substrates.

APPLICATIONS FEATURES
¢ High Speed Optical Communications ® Back lllumination
¢ Multichannel Fiber Optic Receiver * High Responsivity on

* Power Monitoring Both Front and Back

* Single/Multi-Mode Fiber Optic Receiver * Low Noise
e Fast Ethernet, * Spectral Range 900nm to 1700nm

SONET/SDH OC-3/STM-1, ATM
¢ Instrumentation and Analog Receivers

Electro-Optical Characteristics Ta=23°C, VR=5V
PARAMETERS FCI-InGaAs-300B1 FCI-InGaAs-300B1X4 FCI-InGaAs-300B1X8
Active Area Diameter 300um 300um, Pitch:500um 300um, Pitch:500um
Responsivity M?n. 0.85A/W @ 1550nm for both front and back
Min. 0.80A/W @ 1310nm for both front and back
Capacitance Typ. 8pF, Max. 10pF @ Vg=-5V
Dark Current Typ. 0.05nA, Max. 5.0nA @ Vg=-5V
Max. Reverse Voltage 15v
Max. Reverse Current 5mA
Max. Forward Current 25mA
Bandwidth Min. 100MHz
Breakdown Voltage Min. 10V @ 1uA
Storage Temperature Range From -40 to 85°C
Operating Temperature Range From 0 to 70°C

An OSI Systems Company



FCl-InGaAs-300B1XX

Back Illuminated InGaAs Photodiode / Arrays

PN, 0.200 0.500
Wirebondable/Solderable a‘ B ‘ ‘ Ll ‘
0.297
0.725
— 0.300 Diameter 0.015 — 0.330 Diameter
0.310
l Cathode
Wirebondable/Solderable
Front View Side View Back View
2.000
~—— 0.500 — 0.015
Typ. Pitch —Anode
Wirebondable/Solderable
0.725
0.015 =+ =+ +—— 0.300 Diameter
V A V A Cathode
Wirebondable/Solderable
=~——— 0.330 Diameter
l~—— 0.500 —~
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4.000
~—— 0.500 ——~{ 0.015
Typ. Pitch - Anode
Wirebondable/Solderable
0.725
0.015 —+ —+ +—— 0.300 Diameter
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FCl-InGaAs-WCER-LR I

Broadband Anti-Reflection Coated InGaAs Photodiodes

OSI Optoelectronics's latest product line includes a very low reflectance
photodiode. Designed for telecommunication applications, the InGaAs/InP
photodiode has a typical optical reflectance of less than .6% from 1520nm to
1620nm. This ultra low reflectance over the wide wavelength range was achieved
by depositing a proprietary multi-layered Anti-Reflection coating directly onto the
surface of the InGaAs/InP photodiode.

Reflectance Curve
3
2.5

Without BBAR Coating

2 2
g APPLICATIONS FEATURES
§ 1.5 e Wavelength Locker / Wavelength * Reflectance Less than 0.6%
v . . .
S s-Band C-Band L-Band Monitoring o . L9w Noise N
& 1 * Lasers Back Facet Monitoring * High Responsivity
\_/ * DWDM « High Speed
With BBAR Coating ¢ Instrumentation * Spectral Range 900nm to
0.5 1700nm
O } ] 1
1450 1500 1550 1600

Wavelength (nm)

Fi 2.15 (0.085) ﬁ
Absolute Maximum Ratings 0.63 (0.025)

PARAMETERS SYMBOL MIN MAX UNITS L j
Storage Temperature Tetg -40 +85 °C \_J 4.‘ ‘_7 2X0.15 (0.006)
Operating Temperature Top 0 +70 oC 0.40(0.016) 1.60 (0.063) 0.030 (0.001)
052 (0.020 0.50 (0.020) — 0.20 (0.008)
.52 (0. —
Soldering Temperature Tod - +260 °C (0.020) —0.52(0.020)

‘ % f
Electro-Optical Characteristics Tao=23°C 1.00 (0.039) 0.90 (0.035)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS \
Active Area AA --- --- 250X500 --- um X um )
A = 1310nm 0.85 0.90 --- ? /‘X ‘
Responsivity R, A/W TYP.0.150
A = 1550nm 0.90 0.95 ---
Capacitance G Vg=5.0V --- 15 --- pF
Dark Current Iy Vg=5.0V --- --- 1 nA
Max. Reverse
Voltage - - - - 20 v
Max. Reverse . . . . > mA
Current
Max. Forward A Notes.‘ o
Current - - -t - 5 m e All units in millimeters.
* All devices are mounted with low out gassing
Reflectance --- 1520nms= A <1620nm --- 0.5 0.6 %

conductive epoxy with tolerance of +25um. Eutectic
mounting is also available upon request.

100 I
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FCI-InGaAs-36C

10Gbps InGaAs Photodiode

OSI Optoelectronics's FCI-InGaAs-36C is an OC-192 (SONET/SDH) capable
photosensitive device, exhibiting low dark current and good performance

stability. 0.450?;26015
O R
Both Anode and Cathode contacts appear on the chip’s top facet. And it makes /
ideal component in high-speed optical data transport applications at 10Gbps,
responding to a spectral envelop that spans from 910nm to 1650nm. ! 002t
0.250+0.015 / %&J}fﬂ%% l'{om‘
2t it
APPLICATIONS FEATURES 4
¢ High Speed Optical ¢ High Speed, 10 Gbps Data Rates \ 36
Communications e low Dark Current
e OC-192 ¢ Front llluminated | / \ \x
« Optical Networking * High Responsivity, Typ. 0.8 A/W [ —ooro ] [ o —o00m0 —
e Optical Measurement @1550nm ey
Chip Thickness: 0.125 + 0.025 0.025+0.010 TYP ———»

¢ Diameter of Light Sensitive area 36pym
* Low Capacitance

Typical Eye Diagram (1OGbps)(1)

Scale: Vertical 100mV/div
Horizontal 20.0 ps/div

Electro-Optical Characteristics

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS
Sensing Area Diameter AA, --- --- 36 --- pm
Chip Size - --- - 450 x 250 - Hm x pm

A=1310nm 0.8 0.85 ---
Responsivity R, A/W
A=1550nm 0.75 0.8 ---
Capacitance G Vge=5V --- 0.16 0.2 pF
Dark Current Iy Vg=5V == 0.5 2 nA
Breakdown Voltage Vp Ig=1pA 20 --- --- \4
Bandwidth --- --- --- 9 --- GHz

(1) Measured with a TIA. Currently FCI-InGaAs-36C is offered in die form only.
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FCI-InGaAs-XX-XX-XX I

High Speed InGaAs Photodiodes w/Pigtail Packages

The FCI-InGaAs-XX-XX-XX with active area of 75um and 120um are part of
0S| Optoelectronics’s family of high speed IR sensitive detectors with fiber
pigtail package. The single/multi-mode fiber is optically aligned to either the
hermetically sealed InGaAs diode in TO-46 lens cap package enhancing the
coupling efficiency and stability or directly to the InGaAs diode mounted on a
ceramic substrate. High responsivity and low capacitance make these devices
ideal for very high-bit rate receivers used in LAN, MAN, WAN and other high
speed communication and monitoring/instrumentation systems. Angle polished
connectors and custom packages are also available.

For a solution involving FC connector and TO-46 attachment, user(s) may

consider either FCI-InGaAs-75-SM-FC or FCI-InGaAs-120-SM-FC in single- =
mode operation. \ ,ﬁ

Similarily, the multi-mode variant is available in FCIl-InGaAs-120-MM-FC
using 62.5/125 fiber. The back-reflection of -30dB typical is to be experienced in
multi-mode based solution.

APPLICATIONS FEATURES

¢ High Speed Optical Communications * High Speed

¢ Gigabit Ethernet/Fibre Channel ¢ High Responsivity

e SONET/SDH, ATM e Spectral Range

® Optical Power Monitoring / 900nm to 1700nm
Instrumentation ¢ Low Back Reflection

Absolute Maximum Ratings

PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Ttg -20 +90 °C
Operating Temperature Top 0 +75 °C
Electro-Optical Characteristics To=23°C
FCI-InGaAs-75-XX-XX FCI-InGaAs-120-XX-XX FCI-InGaAs-75C-XX-XX | FCI-InGaAs-120C-XX-XX
PARAMETERS | SYMBOL | CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Active Area
Diameter AA, --- --- 75 - - 120 - - 75 - - 120 - um
A=1310nm 0.75 0.85 --- 0.80 0.90 --- 0.75 0.85 --- 0.80 0.90 ---
Responsivity R A/W
A=1550nm 0.80 0.90 --- 0.85 0.95 --- 0.80 0.90 --- 0.85 0.95 ---
Back-Reflection* R, --- --- -40 -35 --- -40 -35 --- -40 -35 --- -40 -35 dB
Capacitance G Vg = 5.0V --- 0.65 --- --- 1.0 --- --- 0.65 --- --- 1.0 --- pF
Dark Current Iy Vg = 5.0V --- 0.03 2 --- 0.05 2 --- 0.03 2 --- 0.05 2 nA
Rise Time/ Vg = 5.0V, R_=50Q . . . . . . . .
Fall Time &/t 10% to 90% 0.2 0.3 0.2 0.3 ns
Max. Reverse
Voltage --- --- --- --- 20 --- --- 20 --- --- 20 --- --- 20 \"
Max. Reverse . . . . 1 . . > . . 1 . . > mA
Current
Max. Forward
Current - - - - 5 - - 5 - - 5 - - 5 mA
NEP .- |3.44E-15| --- -~ |4.50E-15| --- .- |3.44E-15| --- -~ |4.50E-15| --- W/VHz

*Single Mode Fiber (SMF) only

An OSI Systems Company



FCl-InGaAs-XX-XX-XX

High Speed InGaAs Photodiodes w/Pigtail Packages

FCIl-InGaAs-75C-XX-XX and FCI-InGaAs-120C-XX-XX

5.08 (0.200)

I

2.54(0.100) SQ.

©2.20 (0.087)

Jf $2.00 (0.079)

) )

L 311
(0.123)
. 411 |
(0.162)
(07'21810) 1 Meter
7.21
(0.284)

All pigtail packages are available in: SM-(FC, SC or ST)

MM-(FC, SC or ST)

FCIl-InGaAs-75-XX-XX and FCI-InGaAs-120-XX-XX

12.00 7.20
(0.473) (0.283)
420 |
T(o.ms)
— v—
] | s—!
— v—
95.07 (0.200)—[ ~— 140£1.0 —
(0.551 £ 0.039)
046 ||

(0.018)

Cathode
$2.54 (0.100)
Case GND.

05.37 (0.211)

Anode

All pigtail packages are available in: SM-(FC, SC or ST)

MM-(FC, SC or ST)

Notes:
o All units in millimeters (inches).
¢ All tolerances are 0.125 (0.005)
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FCI-InGaAs-XXX-WCER I

High Speed InGaAs Photodiodes Mounted on Wraparound Ceramic

FCl-InGaAs-XXX-WCER with active area sizes of 75um, 120pm, 300pm, 400pm
and 500pm are part of a line of monitor photodiodes mounted on metallized
ceramic substrates. These compact assemblies are designed for ease of
integration. The chips can be epoxy or eutectic mounted onto the ceramic

substrate.

APPLICATIONS

* High Speed Optical Communications
e Gigabit Ethernet/Fibre Channel

e SONET / SDH, ATM

* Diode Laser Monitor

¢ Instrumentation

FEATURES

* Low Noise

¢ High Responsivity

¢ High Speed

e Spectral Range
900nm to 1700nm

ri 2.15(0.085) 41

0.63 (0.025)

|
\5—‘ —-J L— 2X 0.15 (0.006)

0.40 (0.016) 1.60 (0.063) 0.030 (0.001)
052 0020 — 0.20 (0.008)
B )—l 0520020 Notes:
o All units in millimeters (inches).
f ¢ All devices are eutectic mounted with tolerance of £50um.
P @ 090 (0.035)
Absolute Maximum Ratings
| PARAMETERS SYMBOL MIN MAX UNITS
f ‘ ‘ Storage Temperature Tatg -40 +85 °C
TYP.0.150 S o B I IR
e e oot totate oot tototetototetotote! ; o
B S SERRS Operating Temperature Tor 0 70 ¢
XX XX 5 .0 %% 00. &5
OO oo e e oot o et oot otatetetetotetele! Soldering Temperature T. . +260 °C
S5 s S EERRR R R553 8

FCI-InGaAs-75WCER |FCI-InGaAs-120WCER |FCI-InGaAs-300WCER | FCI-InGaAs-400WCER | FCI-InGaAs-500WCER
RLIGEES [P (ST MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX JLHE
Active Area
Diameter AA, --- --- 75 --- --- 120 --- --- 300 --- --- 400 --- --- 500 --- um
A=1310nm 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 ---
Responsivity R, A/W
A=1550nm 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 ---
Capacitance G Vg = 5.0V --- 0.65 --- --- 1.0 --- --- 10.0 --- --- 14.0 --- --- 20.0 --- pF
Dark Current Iy Vg = 5.0V - 0.03 2 - 0.05 2 - 0.30 5 - 0.40 5 - 0.50 20 nA
. ) Vg = 5.0V,
IE;TFTTIQE/ t/te R, =50Q - | 020 | - | 030 | - 1.5 | - 3.0 | - - | 10,0 | ns
10% to 90%
Max. Reverse
Voltage --- --- --- --- 20 --- --- 20 --- --- 15 --- --- 15 --- --- 15 Vv
Max. Reverse . . . . 1 . . > . . > . . > . . > mA
Current
Max. Forward
Current --- --- --- --- 5 --- --- 5 --- --- 8 --- --- 8 --- --- 8 mA
3.44E- 4.50E- 6.28E- 7.69E- 8.42E-
NEP T o o 15 o o 15 o o 15 o o 15 o o 15 o | WivHz
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S FCl-InGaAs-XXX-ACER

High Speed InGaAs Photodiodes Mounted on Wedge Ceramic Packages

FCl-InGaAs-XXX-ACER with active area sizes of 75pym, 120pum, 300pum, 400um
and 500pm is part of OSI Optoelectronics’s high speed IR sensitive photodiodes
mounted on angled ceramic substrates. The ceramic substrate with an angled
surface by 5° greatly reduces the back reflection. The chips can be epoxy/
eutectic mounted onto the angled ceramic substrate.

APPLICATIONS FEATURES

e High Speed Optical Communications ® 5° Angle Ceramic
¢ Gigabit Ethernet/Fibre Channel * Low Noise

e SONET / SDH, ATM ¢ High Responsivity
¢ Diode Laser Monitor ¢ High Speed

e Instrumentation * Spectral Range

900nm to 1700nm

— 215(0.085) 4-1

0.63 (0.025)
Notes:
0 L o All units in millimeters (inches).
! ! ¢ All devices are eutectic mounted with tolerance of £50um.
0.40 (0.016) 1.60 (0.063) 0.030 (0.001)
59 — 0.20 (0.008)

/\ 0.52 (0.020) — 052 (0.020)

1.00 (0.039) @ 0.90 (0.035)
J 0.63(0.025) ~— | Absolute Maximum Ratings

f /?" ‘ PARAMETERS SYMBOL MIN MAX UNITS
YP.0.150
. 1900090 00009090%:%% 0900009 % KKK K
O oot oot tetetetotetotetetotetetoteteototetote Storage Temperature T. -40 +85 °C
KKK IR RK IR I I IR XX XXX XXX I XX XX stg
RIS
0 RRRIRIERAERIILILRALRIALR
00U
O e oot e e tetetotatetotetototetototetodes
o R KRR 0 ting Tem t T 0 +70 °C
‘:‘:‘:’:’:‘:‘:‘:’:‘:‘:’:’:’:’:’:’:‘:’:‘:’:‘:‘:‘:’:’:’:’:’:‘:‘: perating femperature °op
Rodetedetelotelotetotes %
0000099,
Soldering Temperature Tad - +260 °C

Electro-Optical Characteristics Ta=23°C

FCI-InGaAs-75ACER | FCI-InGaAs-120ACER | FCI-InGaAs-300ACER | FCI-InGaAs-400ACER | FCI-InGaAs-500ACER

R achCRS) SYREOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX DRIS
Active Area
Diameter AA, 75 120 300 400 500
um
A=1310nm 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 ---
Responsivity R,
A=1550nm 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- A/W
Capacitance G Vg = 5.0V 0.65 | --- 1.0 10.0 | - 14.0 | - 200 | --- pF
Dark Current Iy Vg = 5.0V --- 0.03 2 --- 0.05 2 --- 0.30 5 --- 0.40 5 --- 0.50 20 nA
o Vg = 5.0V,
?;TfTTr']Tee/ t/t R, =50Q — | 020 | - — | 030 | - 1.5 | - — | 30 | - — | 100 | ns
10% to 90%
Max. Reverse
Voltage 20 20 15 15 15 v
Max. Reverse
Current 1 2 2 2 2 mA
Max. Forward
Current - - - - 5 - - 5 - - 8 - - 8 - - 8 mA
3.44E- 4.50E- 6.28E- 7.69E- 8.42E-
NEP 15 15 15 15 15 | Wihz
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FCI-InGaAs-XXX-LCER I

High Speed InGaAs Photodiodes Mounted on Ceramic Packages w/Leads

FCl-InGaAs-XXX-LCER with active area sizes of 75um, 120pum, 300um,
400pm and 500pm are part of OSI Optoelectronics’s high speed IR sensitive
photodiodes mounted on gull wing ceramic substrates. The chips can be
epoxy/eutectic mounted onto the ceramic substrate.

APPLICATIONS FEATURES

* High Speed Optical ¢ Low Noise
Communications ¢ High Responsivity

* Gigabit Ethernet/Fibre Channel ¢ High Speed

e SONET / SDH, ATM ¢ Spectral Range

e Diode Laser Monitoring 900nm to 1700nm

e Instrumentation

~—2.5050. —

125 5.06 2x
L ‘i“ 50 Notes:
T [ e All units in millimeters.
1.00£0.10 O_BO‘Ref_ ¢ All devices are mounted with low out gassing
L i conductive epoxy with tolerance of +25um. Eutectic mounting
J is also available upon request.
0.10 2x
Absolute Maximum Ratings
PARAMETERS SYMBOL MIN MAX UNITS
i
051 Storage Temperature Tetg -40 +85 °C
f
Operating Temperature Top 0 +70 °C
Soldering Temperature Teid --- +260 °C
[=— 1.60 —=|
Electro-Optical Characteristics
PARAMETERS |SYMBOL| CONDITIONS FCI-InGaAs-75LCER | FCI-InGaAs-120LCER | FCI-InGaAs-300LCER | FCI-InGaAs-400LCER | FCI-InGaAs-500LCER UNITS
MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
Active Area
Diameter AA, 75 120 300 400 500 um
A=1310nm 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 ---
Responsivity R, A/W
A=1550nm 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 ---
Capacitance G Vg = 5.0V --- 0.65 --- --- 1.0 --- --- 10.0 --- --- 14.0 --- --- 20.0 --- pF
Dark Current I4 Vg = 5.0V --- 0.03 2 --- 0.05 2 --- 0.30 5 --- 0.40 5 --- 0.50 20 nA
. ] Vg = 5.0V,
Rise Time/ t/t; R(=500 | - Jo20 | - | - o030 | - | - | 15| | | 30| -~ | — | 100] ns
10% to 90%
Max. Reverse 20 | - | - 20| - | 15 | | 15 | | | s |y
Voltage
Max. Reverse
Current 1 2 2 2 2 mA
Max. Forward
Current 5 5 8 8 8 mA
3.44E- 4.50E- 6.28E- 7.69E- 8.42E-
NEP 15 15 15 15 15 | Wiz
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S FCI-InGaAs-XXX-CCER

High Speed InGaAs Photodiodes Mounted on Cavity Ceramic Packages

FCl-InGaAs-XXX-CCER with active area sizes of 75um, 120um, 300um,
400pm and 500pum are part of OSI Optoelectronics’s high speed IR sensitive
photodiodes mounted on gull wing ceramic substrates with glass windows.
These devices have a glass window attached to the ceramic where fibers can
be directly epoxy mounted onto. The chips can be epoxy or eutectic mounted
onto the ceramic substrate. These devices can be provided with custom AR
coated windows.

APPLICATIONS FEATURES

¢ High Speed Optical Communications e Low Noise

¢ Gigabit Ethernet/Fibre Channel ¢ High Responsivity
e SONET / SDH, ATM * High Speed

* Diode Laser Monitoring
¢ Instrumentation

e Spectral Range
900nm to 1700nm

; W& SphereOptics

| y% i Phone +49 (0) 8152 983 789-0
(o < jé';;k ﬁLﬁL 051 2544015 7 Fax +49 (0) 8152 983 789-1
' ' f E-Mail info@sphereoptics.de
www.sphereoptics.de
e—— 508405 2.54 5.08+05 —=|
Notes:
WINDOW e All units in millimeters.
TOP CERAMIC 1.0640.13 ¢ All devices are mounted with low out gassing
BOTTOM CERAMIC ———=1 W0 conductive epoxy with tolerance of +25um.
038400 j 1 Eutectic mounting is also available upon request.
*‘ '* 0.89 38005
| $$ ‘ ‘ g Absolute Maximum Ratings
216
(M) ﬁ—/_, PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Tstg -40 +85 °C
— 122
Operating Temperature Top 0 +70 °C
Soldering Temperature Teia --- +260 °C

Electro-Optical Characteristics

FCI-InGaAs-75CCER | FCI-InGaAs-120CCER | FCI-InGaAs-300CCER | FCI-InGaAs-400CCER | FCI-InGaAs-500CCER
e S OL | CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX e
Active Area
Diametor AA, 75 120 300 400 500 um
A=1310nm 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 --- 0.80 0.90 ---
Responsivity R; A/W
A=1550nm 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 --- 0.90 0.95 ---
Capacitance G Vg = 5.0V - | 065 | --- 1.0 10.0 | --- 14.0 | - -- | 200 | --- pF
Dark Current Iy Vi = 5.0V --- 0.03 2 --- 0.05 2 --- 0.30 5 --- 0.40 5 --- 0.50 20 nA
- Vg = 5.0V,
?jfTT::;e/ t/te R =500 — | 020 | - — | 030 | - 1.5 — | 30 | - — | 100 | ns
10% to 90%
Max. Reverse | ___ — 20| | =20 | = | | 15 | | |15 | - | | 15 | v
Voltage
Max. Reverse . . . . 1 . . > . . > . . > . . > mA
Current
Max. Forward
Current --- --- --- --- 5 --- --- 5 --- --- 8 --- --- 8 --- --- 8 mA
3.44E- 4.50E- 6.28E- 7.69E- 8.42E-
NEP 15 15 15 15 15 | Wivhz
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