SPECIFICATIONS for Solicitation Number:  NNG12429508Q
Item 1 – P/N: Oclaro TL5000DCJ or equivalent 
Description: Integrated Tunable Laser Assembly – C Band with Constant Output Power
The following parametric limits detailed are for a case temperature range of -5°∆C to 75°∆C.
[image: image1.png]Parameter Min Typ Max Unit Condifions

Output Power +13 +138 | +145 | dem EOL

Optical output power tolerance 08 +07 a8 Note [5]
Variafion in opfical oufpUT power Fixed sef power value and
over the wavelength range 03 05 dB fixed case femperature
Frequency Range 1917 196.1 Ty | Cband izc;‘g:g_els' 50GHz
Wavelength Range 1528.77 156386 | nm Cgand

No of Channels 89 50GHz spacing
SMSR 40 45 a8

Linewidth 1 5 MHz Lorentzian

RIN H?I"gg}l)c Hz) :} lg dB/Hz Average RIN

OSNR 50 55 a8 0.1nm optical bandwidth
Polarization extinction rafio 20 a8

Refum Loss 50 40 a8

Back Reflection Tolerance. 82 a8 For RIN <-140d8/Hz
Locked frequency accuracy 8 +18 Gz EOL
Shuttered output power 35 30 dBm

Linewidih for Brilouin suppression 250 1000 | MHz

Brillouin frequency selection 10 100 kHz Note [1]

Trace Tone Frequency 10 500 KHz Note [1]

Trace Tone Modulation Depth 4 10 %

Tuning Speed 10 ms | Various scenarios apply
LA ‘cold-star initialisation fime 6 s Note [3]





[image: image2.png]Electrical Characteristics

Parameter

Conditions

+3V3 supply voltage 315 33 3.45 v

+3V3 supply current 1100 1500 mA|

~5.2V supply voltage 5.45 494 v

5.2V supply current 30 100 mA For Sh”"e':ije""””
Power Dissipation 38 55 w

LVTIL Input Vix LOW 08 v

LVTIL Input Vi HIGH 2 v

LVTIL Output Vour LOW 05 v

LVTIL Output Vour HIGH 24 v

Power Supply Noise 1 %ms 100Hz fo 20MHz
RS232 Interface 9600 115200 | Baud Default 9600 baud





[image: image3.png]Environmental Characteristics

Parameter Min Typ Max Condifions
Storage Temperature -40 +85 °C

Operating Temperature 5 +75 °C With suitable heatsink
Operating Humidity 5 85 FRH

Electrostatic Discharge 500 v MIL-STD-883, Method 4
Frammabilty o Fibre coat UL94-HB <1gm

mass





[image: image4.png]Optical Fibre

Fibre Length 1400mm +/- 100mm
Fibre coating 900um split loose tube
Fibre Type EQ;DA 97125 polarization maintaining

Minimum Bend Radius 20mm

Connector FC-UPC





Item 2 – P/N: Oclaro TL5000DLJ or equivalent 

Description: Integrated Tunable Laser Assembly – L Band with Constant Output Power

The following parametric limits detailed are for a case temperature range of -5°∆C to 75°∆C.
[image: image5.png]Parameter Min yp Max
Output Power +10 +108 | +115 | dém
Optical output power tolerance 08 +0.7 dB
Variation in opfical output power 0s 05 e
over the wavelength range
Frequency Range 186.5 1911 THz
Wavelength Range 156877 160747 | om
No of Channels 93
SMSR 40 45 de
Linewidth 1 5 Mz
RN (10MHz1GH?) 110

(1-10GHz) 145 dB/Hz
OSNR 50 55 de
Polarization exfinction rafio 20 de
Refurn Loss 50 -40 de
Back Reflection Tolerance 82 de
Locked frequency accuracy a8 +18 Ghz
Shuttered output power 35 30 dBm
Linewidth for Brillovin suppression 250 1000 Mz
Brillouin frequency selection 10 100 kHz
Trace Tone Frequency 10 500 Ktz
Trace Tone Modulation Depth 4 10 %
Tuning Speed 10 ms
LA ‘cold-start' initialisation fime 50 s





[image: image6.png]Electrical Characteristics

Parameter

Conditions

+3V3 supply voltage 315 33 3.45 v

+3V3 supply current 1100 1500 mA|

~5.2V supply voltage 5.45 494 v

5.2V supply current 30 100 mA For Sh”"e':ije""””
Power Dissipation 38 55 w

LVTIL Input Vix LOW 08 v

LVTIL Input Vi HIGH 2 v

LVTIL Output Vour LOW 05 v

LVTIL Output Vour HIGH 24 v

Power Supply Noise 1 %ms 100Hz fo 20MHz
RS232 Interface 9600 115200 | Baud Default 9600 baud





[image: image7.png]Environmental Characteristics

Parameter Min Typ Max Condifions
Storage Temperature -40 +85 °C

Operating Temperature 5 +75 °C With suitable heatsink
Operating Humidity 5 85 FRH

Electrostatic Discharge 500 v MIL-STD-883, Method 4
Frammabilty o Fibre coat UL94-HB <1gm

mass





[image: image8.png]Optical Fibre

Fibre Length 1400mm +/- 100mm
Fibre coating 900um split loose tube
Fibre Type EQ;DA 97125 polarization maintaining

Minimum Bend Radius 20mm

Connector FC-UPC





Item 3 – P/N: Oclaro LC962UF74P-20R or equivalent 

Description:  980nm Pump Laser Module - Grating Stabilized, 750mW
Output power = 750 mW (kink-free power)

Package = standard 14-pin butterfly package
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[image: image10.png]Absolute Maximum Ratings
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Storage temperature

Laser forward cumrent

Laser reverse voltage

ESD Voltage
(HBM, C = 100pF, R = 1.5kQ)

Heatpump current





[image: image11.png]er Specification

Parameter Note Min Typ  Max | Uni
Fiber type Nufem PM980-HP or equivalent, 250 um
Fiber termination Bare fiber, rough cleave
Cut-off wavelength 830 900 | 970 nm
Mode field diameter @ 980nm 56 66 76 um
Cladding diameter 124 125 126 um
Fiber coating diameter Acrylate material, mechanically strippable 230 245 | 260 um
Grating recoat diameter 260 | 280 | 300 um
Core/cladding concentricity <05 | wm
Coating-clad offset <5 um
Fiber proof fest 150 kpsi





Item 4 - P/N: Oclaro AT10GC or equivalent 

Description:  10 Gb/s Coplanar APD Preamp Receiver
[image: image12.png]Operating Characteristics

Case Temperature = 25°C unless otherwise specified

Parameter Symbol Measurement Condifions ~ Min Typ Max
2911 PRBS
Optical sensifivity BOL | Sens | BER<1072 265 245 d8m
Voptimar = Vo
o 291.1 PRBS BER<10"2
f:;s'r:e["'r:’m‘i"‘“"y EOL over Vogtimal = Vo 0.75 10 dB
e T=-40 fo +85°C
Deviation from linear phase DC- 6GHz ER) +10 B
) Vaer=Viio
High frequency -3dB comer | fi el 7 GHz
Low frequency -3dB corner | f, 40 kHz
Transimpedance gain g s | T2 Small signal 11 14 25 kQ
Maximum output voltage & | Vour Peak-fo-peak 500 700 MVe
Refumn loss Sz DC f0 8.0GHZ 8 a8
2911 PRBS
Optical overload @ Posr Varo=Viiz 3 Bl d8m
BER<1072
APD breakdown voltage | Ver 1570=100A 20 40 v
APD breakdown voltage .
temperature cosfiicient Tvor 0.030 0061 vre
Dark current s At 90% of Vr 100 nA
Amplifier bias current e 75 %0 mA
:.”p.‘f' current for output intm Peak-fo-peak 1000 VA
imiting
Transimpedance amp
supply voltage Vee 52 v
Thermistor resistance Res 10 ka





Notes:

[1] Optical Wavelength between 1525-1575nm. Data to 1610nm available on request.

[2] Measured with 9.95Gb/s, extinction ratio > 12dB, Q factor > 30, 50% crossing level, 1550nm.

[3] Load impedance is 50_ AC-coupled with a return loss > 20dB, up to 20GHz.

[4] Excludes APD responsivity.

[5] Differential.

[6] Single ended.

[image: image13.png]Absolute Maximum Ratings
The table below provides maximum and/or minimum values of critical parameters which will not
permanently damage the device, but for which the operating specification may not hold.

Parameter symbol Min Max Units
Amplifier bias voltage Ve 60 05 v
Operating temperature Top -40 +85 K
Storage temperature py Too -40 +85 c
Input photocurrent laeo 3 mA
APD bias voltage Vieo 0 Vor v
Fibre bend radius 20 mm





Notes:

[1] The operating temperature is defined as the temperature of the module case.

[2] The rating is referred to the ambient temperature.

Class 2 ESD precautions must be observed when handling these devices.
Item 5 - P/N: Oclaro BMU10A-940-02-R or equivalent 

Description:  Pump Uncooled MM 10W 940nm 0.22NA (no connector)
[image: image14.png]Operating Characteristics

Conditions unless otherwise stated:

Parameters at 25°C heat sink temperature and use of a thermal interface material rated for a thermal

contact resistance of less than 1.3cm2K/W (0.2in?K/W). Optical fiber with 105um core diameter and 0.15 or

0.22NA.
Parameter Symbol Typical
Fiber Coupled CW Output Power P 10
Center Wavelength [1]
BMUI0A-915-01/02R Aesrs 91510
BMUI0A-940-01/02R Aesao 940410
BMUI0A-960-01/02R Aesso 960+ 10 nm
BMUI0A-975-01/02R Aes7s 97510
BMUI0A-9758-01/02R Acsrse 9763
Spectral Width (95% of Power) AN B3 nm
Threshold Current IS 600 mA
Slope Efficiency =P/l 1,) 095 W/A
Conversion Efficiency H=P_/V, X)) 48 %
Operating Current e 1.5 A
Operating Voltage Voo 19 v
Operating Temperature Too 2545 °C





[1] Reduced wavelength window/extended range available on request (900-1070nm).
[image: image15.png]Absolute Ratings

Parameter Mi Max

ESD - 500

Storage temperature 40 85

Lead soldering temperature = 250

Lead soldering time. = 10

Operating case femperature 15 60

Relative humidity 5 85 %





[image: image16.png]Fiber Specification

Parameter Min L) Max unit
Buffer diameter 230 250 270 um
Cladding diameter 123 125 128 um
Core diameter 102 104 106 um
. 0.15
Numeric aperture o5 = =
Fiber length 15 = m
Fiber bend radius 25 = = mm





Item 6 - P/N: Oclaro BMU9-975-01-R or equivalent 

Description:  Pump Uncooled MM 10W 975nm 0.15NA (no connector)

Package: TO-258 package

Max Rating:

[image: image17.png]ESD 500 v HBM, C=100pF, .5 kohm
Storage temperature ~40 85 5C__ |non-condensing
Lead Soldering Temp. 250 °C
Lead Soldering Time 10 sec
Operating case 15 60 °C  |Reliability impacted if
temperature operating point deviates from
reference condition
Relative Humidity 5 95 B Transport
5 85 s operating





Laser Module Electro-Optical Properties:

Parameters are for 25C heat sink temperature and the use of a thermal interface material rated for a thermal contact resistance of < 1.3 cm2 K/W (0.2 in2 K/W)

[image: image18.png][Parameter [symbol | Min | Typ | Max | Unit [Condition




[image: image19.png]Output power PO 9 GHS

Operating current Top 12 A

Forward voltage v 1.9 | 2.2 v

Threshold current Tth 0.6 | 0.65 2

Slope dPf/di| 0.8 | 0.9 W/A | at threshold
Center wavelength 1c 965 | 975 | 985 nm | 25° C, 9W ex-fiber
Spectral width DL B nm | -13dB of power





Hermeticity of the package:

[image: image20.png]Parameter Symbol | Min Max Unit Condition
Package hermeticity 1x10° atm cc/s |MIL-STD-883 method 1014 or
Fine Leak (He) equivalent





Fiber Parameters:

[image: image21.png]Fibre type Multi-Mode Step Index
Buffer diameter 230 245 260 um Acrylate material
Cladding diameter 122.5 | 125 | 127.5 um

Core diameter 102 105 108 um

Numerical aperture 0.13 | 0.15 | 0.17

Pigtail length 1.0 15 1.8 m

Connector

none





Item 7 - P/N: Oclaro PT10XGC-J34 or equivalent 

Description:  10 Gb/s High Sensitivity Coplanar PIN Preamp Receiver
[image: image22.png]Operating Characteristics

Case Temperature = 25°C unless otherwise specified

Parameter symbol Min Typ Max
Opical sensifivity 2511 BER <1072 sens 20.5 -19

Opical overload 2°-1 BER <1072 Paat +1 dBm
High frequency -3 dB comerpy Foas 8 9 GHz
Return loss S22 (400 KHz to 7 GHz) 8 dB
PiN bias voltage Veo 5 M
Dark current Ik 10 nA
PIN responsivity i R 07 08 AW
Amplifier bias voltage Ve 5.2 Vv
Amplifier current consumption [ 45 mA
Transimpedance gain g1 g1 T 1600 2200 3400 ohms





Notes:

[1] Optical Wavelength between 1525nm-1575nm.

[2] Load impedance is 50_ (AC coupled) with a return loss >20 dB, up to 20 GHz.

[3] Excludes PIN responsivity.

[4] Measured with 10 Gb/s NRZ PRBS data and no FEC.

[5] Differential.

[image: image23.png]Absolute Ratings

Parameter Symbol Max
Amplifier bias voltage Ve 0 v
Operating temperature 1 Top. 85 °C
Storage temperature Tig 85 °C
Opical input P 10 dBm
Fibre bend radius 35 mm
Maximum PIN bias voltage Veo. +7.5 v





Notes (Absolute Ratings):

[1] The operating temperature is defined as the temperature of the module case.

[2] The rating is referred to ambient temperature.

[3] The optical level that causes no damage to the module. However, the electrical and optical performance specified in this document may not be guaranteed.
Item 8 - P/N: Oclaro AT10XGC-J34 or equivalent 

Description:  10 Gb/s High Sensitivity Coplanar APD Preamp Receiver
[image: image24.png]Operating Characteristics

Case Temperature = 25°C unless otherwise specified

Parameter Symbol Measurement Conditions  Min Typ Max Unit
) o 291.1 PRBS BER<10"2
Optical sensifivty BOLma | Sens | 3 1 PREV B 285 27.0 d8m
i 12
Sensitivity penalty EOL over 221-1 PRBS BER<10"
Tomporarie i Voptimal = Vinio 075 10 a8
e 70 fo +85°C
Deviation from linear phase DC- 6GHz -10 +10 B
) Varo=Viuio
High frequency -3dB comer | fu sl 8 9 GHz
Low frequency -3dB corner | f 40 kHz
Transimpedance gain g s | T2 Small signal 23 40 57 kQ
Maximum output voltage @ | Vour Peak-fo-peak 165 mv
Refumn loss Sz DC fo 6.0GHz E) a8
21 PRBS
Optical overload @1 Pear Varo=Vius 3 B d8m
BER<1072
T=25°C
APD breakdown voliage | Ver G 20 40 v
APD breckdown voltage Toer 0.030 0061 v/eC
temperature coefficient
Dark current s At 90% of Vbr 100 nA
Amplifier bias current e 55 73 mA
Input current for output [ Peak-fo-peak 80 UA
limiting
Transimpedance amp
supply voltage Vi 33 v
Thermistor resistance Res T=25°C 10 kQ





Notes:

[1] Optical Wavelength between 1525-1575nm. Data to 1610nm available on request.

[2] Measured with 9.95Gb/s, extinction ratio > 12dB, Q factor > 30, 50% crossing level, 1550nm.

[3] Load impedance is 50_ AC-coupled with a return loss > 20dB, up to 20GHz.

[4] Excludes APD responsivity.

[5] Differential.

[6] Single ended.
[image: image25.png]Absolute Maximum Ratings
The table below provides maximum and/or minimum values of crifical parameters which will not
permanently damage the device, but for which the operating specification may not hold.

Parameter symbol Min Max Uni
Amplifier bias voltage Vee 07 50 v
Operating temperature Too 0 +85 °C
Storage temperature py Taa -40 +85 °C
Input photocurrent i leeo 3 mA
APD bias voltage Varo 0 Vor v
Fibre bend radius 20 mm





Notes:

[1] The operating temperature is defined as the temperature of the module case.

[2] The rating is referred to the ambient temperature.

[3] VAPD =VM3. Although implementation of a current limit is intuitive, it is not recommended as biasing below the specified M = 3 voltage in the presence of a high optical power has been shown to cause device damage.
