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Single-Channel
Miniature Optical Power Monitor

Features/Benefits
- Wide wavelength coverage Parameters Unit Min. Typ. Max.
(C, L-band and C- & L-band) Operating Wavelength Range = C-band nm 1525 1550 1565
- Compact coaxial package L-band nm 1570 1593 1615
- Small responsivity ripple C- & L-band nm 1525 1570 1615
- Excellent responsivity linearity —
- Low insertion loss Polarization Dependent Loss dB - 0.03 0.1
- Low polarization dependent loss Wavelength Dependent Loss dB - 0.05 0.15
- Low wavelength dependent loss Polarization Mode Dispersion ps - - 0.1
- Low polarization dependent responsivity Optical Return Loss dB 45 - -
- Minimizes fiber splicing Responsivity Flatness (with respect to band center)  dB - - +0.3
- Saves board space Polarization Dependent Responsivity dB - 0.03 0.1
- Simplifies logistic management Linearity % s S +5
- Cost effective Reverse Voltage \Y% - 5 20
Forward Current mA - - 10
. . Dark Current @ 23°C, - 5V nA - 0.5 1.0
Apphcatlons High Frequency Response Limit GHz 0.6 - -
- EDFA Operating Temperature °C -5 - 70
- Raman amplifier Storage Temperature °C -40 - 85
- DWDM mux/demux Fiber Pigtail - SMF-28, 250um bare fiber or
- OADM

900um 1 tub
- Protection switch um loose tube

. L Dimension mm ®d 3.5x% 18.1
- Other monitoring applications
Tap Ratio Max. Insertion Loss (dB) Min. Responsivity Max. Input
{} (%) C or L band C+L band (pA/mW) Optical Power
al Premium A Grade Premium = A Grade (mW)
155
ar 1 0.3 0.4 0.4 0.5 8 500
T 3 0.4 0.5 0.5 0.6 24 300
z - 5 0.5 0.6 0.6 0.7 45 300
Y mK\ Note: Insertion loss and return loss values are without connectors.
He .45
\j
. Buffer Type Connector
. Tapping Wavelength Tapping Ratio 0= 250um bare fiber 0= None
; C= C-band 1=1% Grade 1= 900um loose tube 1= FC/UPC
an L= L-band 3=3% P= Premium Fiber Type 2= FC/APC
7 E=C- & L-band 5=5% A= A grade 0= SMF-28 3= SC/UPC
s 4= SC/APC
f(;ftf:)lml’e“gth 5= LC/UPC
’ . 6= MU/UPC
D This product information is subject to change without notice. 15= 1.5m (not avail.
with connector)

Unit: mm

I“““II www.lightwaves2020.com



Single Channel Unidirectional
Miniature Optical Power Monitor

Features/Benefits
Parameters Unit Min. Typ. Max. i Unidirectional.monitoring
. - Compact coaxial package
*Operating Wavelength Range C-band nm 1525 1550 1565 - Excellent responsivity lineari
p y ty

L-band nm 1570 1593 1615 - Low insertion loss

C- & L-band nm 1525 1570 1615 - Cost effective
Isolation (Directivity) from Output to PD dB 25 - - - High isolation
Polarization Dependent Loss dB - 0.03 0.1
Wavelength Dependent Loss dB - 0.05 0.15 Applications
Polarization Mode Dispersion ps - - 0.1 - EDFA
Optical Return Loss dB 45 - - - Raman amplifier
Responsivity Flatness (with respect to band center) ~ dB - - +0.3 - DWDM mux/demux
Polarization Dependent Responsivity dB - 0.03 0.1 - OADM
Linearity % - - +5 - Protection switch
Reverse Voltage \Y% - 5 20 - OXC
Forward Current mA - - 10 - Other monitoring applications
Dark Current @ 23°C, - 5V nA - 0.5 1.0
High Frequency Response Limit GHz 0.6 - -
Operating Temperature “C -5 - 70
Storage Temperature °C -40 - 85 )
Fiber Pigtail - SMF-28, 250pum bare fiber or @

900um loose tube N

Dimension mm ® 3.5 % 20.5 (bare fiber) e

@ 3.5 x 26.0 (900um loose tube)

* Dual band (1310 nm and 1550 nm) is available upon request

>
zZ 50
3= ~
mw 045
Tap Ratio Max. Insertion Loss (dB) Min. Responsivity Max. Input \
(%) C or L band C+L band (HA/mW) Optical Power %
Premium A Grade Premium A Grade (mW) m
1 0.3 0.4 0.4 0.5 7 500 —
3 0.4 0.5 0.5 0.6 21 300 a5
5 0.5 0.6 0.6 0.7 35 300
Note: Insertion loss and return loss values are without connectors. a g
H
g
5
E (%]
o P M o] [o]
g
) Buffer Type Connector Ll y ;
Tapping Wavelength Tapping Ratio 0= 250um bare fiber 0= None
C= C-band 1=1% Grade 1= 900um loose tube 1= FC/UPC
L= L-band 3=3% P= Premium Fiber Type 2= FC/APC ol
E=C- & L-band 5=59% A= A grade 0= SMF-28 3= SC/UPC 4 REF
I 4= SC/APC
f&ftla :)l:;ength 5= LC/UPC

15= 1.5 m (not avail. 6= MU/UPC

with connector)

This product information is subject to change without notice. Unit: mm

I““m“’-lightwavesZOZO.com p



Features/Benefits

- Wide wavelength coverage

(C-, L- and C- & L-bands)
Small footprint

Small responsivity ripple
Excellent responsivity linearity
Low insertion loss

Low polarization dependent loss
Low wavelength dependent loss
Low polarization dependent
responsivity

Minimizes fiber splicing

Saves board space

Plug-in socket design for easy
mounting

Simplifies logistic management

Applications

EDFA

Raman amplifier

DWDM mux/demux
Multi-channel OADM
Protection switch

Dynamic gain equalizer
Other monitoring applications

Multi-Channel Optical
Power Monitor Array

General Specifications

Parameters Unit Min. Typ. Max.
Operating Wavelength Range = C-band nm 1525 1550 1565
L-band nm 1570 1593 1615
C- & L-band nm 1525 1570 1615
Polarization Dependent Loss dB - 0.03 0.1
Wavelength Dependent Loss dB - 0.05 0.15
Polarization Mode Dispersion ps - - 0.1
Optical Return Loss dB 45 - -
Responsivity Flatness (with respect to band center)  dB - - +0.3
Polarization Dependent Responsivity dB - 0.03 0.1
Linearity % - - +5
Reverse Voltage \% - 5 20
Forward Current mA - - 10
Dark Current @ 23°C, - 5V nA - 0.5 1.0
High Frequency Response Limit GHz 0.6 - -
Operating Temperature °C -5 - 70
Storage Temperature “C - 40 - 85
Fiber Pigtail - SMF-28, 250pm bare fiber or
900um loose tube
Dimension 4-channel mm 16.4%x 32x 6
8-channel mm 31x32x6

Optical Performance vs Splitting Ratio

Tap Ratio Max. Insertion Loss (dB) Min. Responsivity Max. Input
(%) C or L band C+L band (nA/mW) Optical Power
Premium A Grade Premium A Grade (mW)
1 0.3 0.4 0.4 0.5 8 500
3 0.4 0.5 0.5 0.6 24 300
5 0.5 0.6 0.6 0.7 45 300

Note: Insertion loss and return loss values are without connectors.

Ordering Information

@@@ET

Tapping Ratio
1=1%
4= 4-channel 3=3%
8= 8-channel 5=59%
Tapping Ratio
C= C-band
L= L-band
E= C- & L-band

This product information is subject to change without notice.

[

0]

-

I{j Connector

Buffer Type
Fiber Type 0= 250pm bare fiber Oi None
0= SMF-28 1=900um loose tube 1=FC/UPC
2= FC/APC
Grade 3=SC/UPC
P= Premium Pigtail Length 4 gc/apc
A= A grade 10=1.0m 5= LC/UPC
15= 1.5m (not avail.  g— MU/UPC
with connector)
www.lightwaves2020.com



Dimensions for 4-Channel OPMA

0.51

1——16.4——1

KAAR

[ ‘“‘ ]
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E
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Unit: mm

Dimensions for 8-Channel OPMA

I‘—87.94

12

L—88.86——|

]

32 !

I |

§ E ‘I |‘¢1.l4

| | —J-—a05t1
2 27.94—

Unit: mm

Pin Assignments

Pin Number

Description

1

Anode com

Ch 1 cathode

Ch 2 cathode

Anode com

Ch 3 cathode

Ch 4 cathode

Mounting

0NN kAW N

Mounting

Pin Assignments

Pin Number Description
1 Anode com
2 Ch 1 cathode
3 Ch 2 cathode
4 Anode com
5 Ch 3 cathode
6 Ch 4 cathode
7 Ch 5 cathode
8 Anode com
9 Ch 6 cathode
10 Ch 7 cathode
11 Anode com
12 Ch 8 cathode
13 Mounting
14 Mounting

15



1310 / 1550nm WDM Filter Integrated
Optical Power Monitor

Featu l‘eS/BenefitS Parameters Unit Min. Typ. Max.

- Compact coaxial package Reflect Port Operating Wavelength Range nm 1540430 or 1310+50
- Low insertion loss

- High isolation between detected signal Insertion Loss dB ) ) 06
and reflected signal Polarization Dependent Loss dB - 0.05 0.1

- Low polarization dependent loss Isolation dB 15 _ _

o wavelength <.1epen('1ent l‘oss Polarization Mode Dispersion ps - - 0.1

- Excellent responsivity linearity

- High frequency response capability Optical Return Loss dB 45 - -

- Eliminates fiber splicing Detect Port | Operating Wavelength Range nm 1540430 or 1310+50

- Minimizes part number .

- Improves fiber routing flgtion dB 40 . .

- Saves board space Responsivity** A/W 0.7 @ 1550-band - -

0.55 @ 1310-band

. . Input Optical Power dBm - - 15
Applications L
. Polarization Dependent Responsivit; dB - - 0.2
- Dual window WDM systems P P Y
Operating Bias Voltage v - -5.0 -
Linearity % - - +5
Dark Current @ 23°C, - 5V nA - 0.5 1.0
High Frequency Response Limit GHz 0.6 - -
** The ratio of photodiode current to device input optical power.
{3 Note: insertion loss and return loss values are without connectors.
0.1
1.55—= r—*
— Parameters Unit Min. Max.
R Reverse Voltage \% - 20
z .50
%’\ Forward Current mA - 10
3 45 Operating Temperature °C -5 70
‘\g Storage Temperature AC - 40 85
g Operating Humidity %RH - 95
3.5
m @EQDDQ@DDD L]
‘ Connector
0= None
Wavelength (detect band) ‘Wavelength Fiber Type |- FC/UPC
1550=1550nm (reflection band) 0=250um 2= FC/APC
1310=1310nm 1550= 1550nm 1= 900um 3= SC/UPC
r 1310= 1310nm 1= SCIAPC
) . 5= LC/UPC
Unit: mm [inch] This product information is subject to change without notice. 6= MU/UPC

I““HI“““ www.lightwaves2020.com



Liquid Crystal Based
Variable Optical Attenuator

Features/Benefits

- Small footprint in a coaxial package
Parameters Unit Normal-on Normal-off - Continuous tunning without moving

Grade P GradeA GradeP GradeA parts

Operating Wavelength Range - nm C-band , L-band or C- & L-band - Resistant to mechanical vibration
Attenuation Range Min  dB 20, 30 or 40 21 or 33 - Wide operating wavelength range
Insertion Loss Max dB 1.0 12 1.1 13 -LowPDL, WDL

- Slow tunning slope without backlash
Polarization Dependent Loss @10dB  Max dB 0.15 0.2 0.25 0.3 and historic

@20dB Max dB 0.25 0.4 0.35 0.5 - Low cost
Wavelength Dependent Loss | @10dB  Max  dB 0.4 @ C-band or L-band
Polarization Mode Dispersion Max  ps 0.1
Chromatic Dispersion Max | ps/nm 0.2
Return Loss Min  dB 45 Applications
Attenuation Resolution Min dB/mV Continuous - Channel balancing in DWDM
Maximum Optical Power Min. mW 300 systems (pre-emphasis)
Response Rise Time Max ms 5 - Power equalization in optical
Response Fall Time Max  ms 35 (-5°C ~ 23°C), 15 (23°C ~ 70°C) add/drop modules and optical
Driving Voltage (without driver) - \% 0 ~ 30 Peak to Peak, 10 KHz Square Wave cross-connects
Driving Voltage (with driver ) - A% 0~5DC ) Qain-tilt and power adjustment
in EDFAs

Operating Temperature - °C -5~70 - Receiver protection
Storage Temperature - *C -40 ~ 85
Fiber Pigtail - - SMF-28, 250um bare fiber or 900um loose tube, 1.0+0.1m
Dimensions - mm $¢7.2 x 23.5 without driver

36.3 x 12.7 x 11.5 with driver

Note 1: Insertion loss and return loss don’t include connectors.
Note 2: response time includes contributions from electrically driving circuits; measured between 10 % and 90 % of maximum attenuation.

n

363

87.2£0.2

ZSXSEXS L
YR

o046 oot 22 4ol [

A\ ‘ 1 TYP @X \W T HOLDER
4.4 H L
23, 1321 s
1016
Hee

110
Unit: mm (inch) | —— 483
051J Q
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Driver Characteristics

Parameter Unit Specification
Power Supply A% +5
Power Consumption mW <300
Driving Voltage A% 0~5
Dimension (excluding electric pin) mm 36.3x 12.7x 1.3
Electric Pin Dimension mm $0.51 x 4.83
Electric Pin Pitch mm 2.54

Driver Pin Assignment

Pin Function Pin Function
1 NC 12 VOA pin B (for oft-board connection)*
2 GND 13 NC
3 NC 14 NC
4 NC 15 NC
5 NC 16 NC
6 NC 17 NC
7 Analog Input ( 0 to 5V) 18 NC
8 GND 19 NC
9 +5V Power Supply 20 NC
10 NC 21 GND
11 VOA Pin A (for oft-board connection)* 22 NC
* Pin 11 and 12 can be used to test VOA. Otherwise, please let these two pins open and don’t connect them to
the ground.

Ordering Information

V] [o] [4] FD@@@

Connector
Operation Driver Grade Oj None
Attenuation Mode o . . 1=FC/UPC
. 0= without driver  P= grade P -

Range I=normal-off ~ Operating 1= with dri _ 2=FC/APC

with driver A= grade A - SCUPC
20=20dB (normal-on) 2= normal-on  Wavelength
30=30dB (normal-on) C= 1525 ~ 1565nm 4= SC/APC
40= 40dB (normal-on) L= 1570 ~ 1615nm Pigtail Type 5= LC/UPC
21=21dB (normal-off) E= 1525 ~ 1615nm 0= 250pm bare fiber 6= MU/UPC
33=33dB (normal-off) 1=900um loose tube

This product information is subject to change without notice.
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Liquid Crystal Based

8-Channel Variable Optical Attenuator Array

Parameters Unit Normal-on Normal-off
Grade P  Grade A GradeP GradeA
Operating Wavelength Range - nm C-band , L-band or C- & L-band
Attenuation Range Min dB 20, 30 or 40 21 or33
Insertion Loss Max dB 1.0 1.2 1.1 1.3
Polarization Dependent Loss @10dB  Max dB 0.15 0.2 0.25 0.3
@20dB Max dB 0.25 0.4 0.35 0.5
Wavelength Dependent Loss ' @10dB  Max  dB 0.4 @ C-band or L-band
Polarization Mode Dispersion Max  ps 0.1
Chromatic Dispersion Max | ps/nm 0.2
Return Loss Min dB 45
Attenuation Resolution Min dB/mV Continuous
Maximum Optical Power Min. mW 300
Response Rise Time Max | ms 5
Response Fall Time Max ms 35 (-5°C ~23°C), 15 (23°C ~ 70°C)
Driving Voltage (DC) - A% 0~5
Power Supply (DC) - A% +5
Power Consumption Max  mW 200
Operating Temperature - °C -5~70
Storage Temperature - °C -40 ~ 85
Fiber Pigtail - - SMEF-28, 250pum bare fiber or 900um loose tube, 1.0 + 0.1m
Dimensions - mm 50x53x11.5
Note 1: insertion loss and return loss don’t include connectors.
Note 2: response time includes contributions from electrically driving circuits; measured between 10 % and 90 % of maximum attenuation.
} T ) 500 [\/DA 1
ﬁ 5! [~ <
: M=
R : /-
L %_{ L 2-56 / }J
4, 60 DEEP }_JT
?\j «O‘# TYP (3X> q e
J OLL 60— k——dt2—e ut
15 D064 a>ﬁ« I |
0‘ fo— ~
Unit: mm
Connector
Attenuation Operation ~ Operating Grade 0= None
Range Mode Wavelength P= grade P 1= EC/UPC
20=20dB (normal-on) |= normal off  C= 1525 ~1565nm A= grade A 2= FC/APC
30=30dB (normal-on) 2=normal on L= 1570 ~ 1615nm 3= SC/UPC
40= 40dB (normal-on) E= 1525 ~ 1615nm Pigtail Type 4= SC/APC
21=21dB (normal-off) 0= 250ptm bare fiber 5= LC/UPC
33=33dB (normal-off) 6=MU/UPC

This product information is subject to change without notice.

“ www.lightwaves2020.com

1=900pm loose tube

Features/Benefits

- Small footprint

- Built-in driver

- Continuous tuning without
moving parts

- Resistant to mechanical vibration

- Wide operating wavelength range

- Low PDL, WDL

- Slow tunning slope without
backlash and historic

- Low cost

Applications

- Channel balancing in DWDM
systems (pre-emphasis)

- Power equalization in optical
add/drop modules and optical
cross-connects

- Gain-tilt and power adjustment
in EDFAs

- Receiver protection

Pin Function
1 5V DC
2 Channel 1 driving
3 Channel 2 driving
4 GND
5 Channel 3 driving
6 Channel 4 driving
7 Channel 5 driving
8 GND
9

Channel 6 driving

10 Channel 7 driving
11 GND
12 Channel 8 driving

Pin dimension is 0.64 x 0.64mm
and pin pitch is 2.54mm.

19



Features/Benefits
- Low cost

- Low power consumption

- Wide operating temperature range
- Smallest footprint

- Output power monitor

Applications

- Metropolitan and access networks

- Digital CATV

- Amplet for long-haul network

- Single-channel or DWDM
sub-systems

- Optical cross-connects

- Optical add/drop modules

- Amplifier for transmitter line card

- Power equalization and flexible
pre-emphasis

Pin Description
1 Pump laser diode anode (+)
2 Pump laser diode cathode (-)
3 Pump laser PD anode (+)
4 | GND
5 | Output monitor PD anode(+)
6 Output monitor PD cathode (-)

Pump laser diode anode shares the same pin
with pump laser PD cathode

ESD Protection

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and
anti-static techniques when oper-
ating this module. When not in
use, the module shall be kept in
a static-free environment.

Ultra-Compact Low Cost
Booster EDFA (Gain Block)

Parameters

Operating Wavelength Range

Input Optical Power (pin)

Total Output Power @ Pin= -6 ~ 0dBm

Noise Figure

Polarization Dependent Gain
Polarization Mode Dispersion
Return Loss (pump LD off)
Operating Temperature Range
Fiber Type

Dimensions

Parameters

Pump Laser Threshold Current
Pump Laser Forward Current (BOL)
Pump Laser Forward Voltage

Pump Laser Reverse Voltage

Output Monitor PD Responsivity
Output Monitor PD Reverse Voltage
Output Monitor PD Forward Current
Dark Current (- 5V, 25°C)

30 0en

39 [2‘134] m
-

MINI GAIN BLOCK

@&D@@@@@

Unit

dBm
dBm

dB
dB
ps
dB
°C

Unit
mA

Min. Typ. Max.
1528 - 1562
-10 - 0
8 - R
10 - -
- 6 7
- - 0.5
- = 0.5
35 - -
-5 - 70
SMF-28, 250pum or 900pum
30x50x 8
Min. Typ. Max.
- - 150
- 210 300
- 1.66 1.95
- - 2.0
20 - -
- 5 20
- - 10
- - 1

200 (00791~ 600 (02361
4x 2-56
[ 22 twos7)

Output Power @ Pin=-6dBm

08=8dBm
10=10dBm

This product information is subject to change without notice.

2560 10081

13.00 (05121
oled]

Unit: mm (inch)

Connector
Fiber Length 0= None
1=1.0+0.1m 1= FC/UPC
2=FC/APC
3=SC/UPC
Pigtail Type 4=SC/APC

1= 900um loose tube 5= LC/UPC
0=250pm bare fiber 6= MU/UPC

www.lightwaves2020.com



Compact Low Cost
Booster EDFA (Gain Block)

Parameters Unit Min. Typ. Max.
Operating Wavelength Range nm 1528 - 1562
Input Optical Power (Pin) dBm - 10 - 0
Total Output Power @ Pin=-6~0dBm dBm 8 - - Features/Benefits
10 ) ) - Low cost
A - Low power consumption
Noise Figure dB . 6 7 - Wide operating temperature range
Polarization Dependent Gain dB - - 0.5 - Small footfrint
Polarization Mode Dispersion ps - - 0.5 - Output power monitor
Return Loss (Pump LD off) dB 35 - - Applications
Operating Temperature Range °C -5 B 70 - Metropolitan and access networks
Fiber Type - SMF-28, 900pm loose tube - Digital CATV
Dimensions mm 40x 70 x 12 - Amplet for long-haul network
- Single-channel or DWDM
sub-systems
- Optical cross-connects
Parameters Unit Min. Typ. Max. - Optical add/drop modules
Pump Laser Threshold Current mA - - 150 - Amplifier fo? tra.nsm1tter l1n§ card
- Power equalization and flexible
Pump Laser Forward Current (BOL) mA - 210 300 pre-emphasis
Pump Laser Forward Voltage A% - 1.66 1.95
Pump Laser Reverse Voltage \Y - - 2.0
Output Monitor PD Responsivity HLA/MW 20 - -
. Pin Description
Output Monitor PD Reverse Voltage \% - 5 20 P
. 1 P 1 diod de (+
Output Monitor PD Forward Current mA - - 10 ump laser diode anode (+)
2 | Pump laser diode cathode (-)
Dark Current (- 5V, 25°C) nA - - 1
3 Pump laser PD anode (+)
4 GND
5 Output monitor PD anode(+)
BN . 6  Output monitor PD cathode (-)
:;é k20 oz % Pump laser diode anode shares the same pin
; 20 100791 i | | with pump laser PD cathode
2 1 r q v T[T
ST 120 04721
220 sl ©® i
? ‘ ESD Protection

222 [00871—

Side view Unit: mm (inch) The l?ser diodes and photodi-.
odes in the module can be easily
destroyed by electrostatic dis-

charge. Use wrist straps,

El L1 [} [e] [9] [o] [o] || somdet work srtucesnd

‘ anti-static techniques when oper-
ating this module. When not in

Bottom view

Connector
Fiber Length 0= None

g Pover@pin=-6dbm 1=10:0.0m | 1= Fcyupe use, the module shall be kept in
10- IOdl;nm 2=FC/APC a static-free environment.
3=SC/UPC
4= SC/APC
- i ion is subi - - Pigtail Type_| > -C/UFC
This product information is subject to change without notice. 8! yp 6=MU/UPC

1=900pm loose tube

I““I“IW lightwaves2020.com .,



Features/Benefits

- Low cost

- APC, ACC mode

- Low power consumption

- Wide operating temperature range

- Standard communication interface
(RS232, I’C)

Applications

- Metropolitan and access networks
- Digital CATV
- Amplet for long-haul network

- Single-channel or DWDM sub-systems

- Optical cross-connects

- Optical add/drop modules

- Amplifier for transmitter line card

- Power equalization and flexible
pre-emphasis

Pin RS-232 I’C
1 Serial input | Serial bi-di data
GND GND

2
3 Serial output Serial clock
4

Alarm status Alarm status
5 GND GND
6  Power supply = Power supply
+3.3V +3.3V

ESD Protection

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and
anti-static techniques when oper-
ating this module. When not in
use, the module shall be kept in
a static-free environment.

Compact Low Cost
Booster EDFA (Full Function)

Parameters

Operating Wavelength Range

Input Optical Power (pin)
Total Output Power @ Pin= -6 ~ 0dBm

Noise Figure

Polarization Dependent Gain

Polarization Mode Dispersion

Return Loss (pump LD off)

Operating Temperature Range

Fiber Type

Dimensions

Parameters

Output Monitor Accuracy

Power Supply Voltage

Power Consumption

4-M3x05

700 (2756
160 [0630] [~

r-j
)
20 10,0791
g1 20 (0079

220 [0.866]

€]
Jioc

HIROSE P/N
DF11-6DP-2DSA

i
/)
T—as S6 Il 4DDJJ

2.30 10,0911~

Bottom view

(N] [o] [&]

o

96 (2400 !

222 100871~

8] [F] [}

T

Default
Mode
Output Power 1= APC
@ Pin=- 6dBm 2= ACC
08= 8dBm
10= 10dBm

This product information is subject to change without notice.

Unit
nm
dBm
dBm

dB
dB

ps
dB
°C

mm

Unit

(=04 ro0le]

Max.
1562

0.5
0.5

70

Max.
+0.5

Min. Typ.
1528 -
- 10 -
8 -
10 -
- 6
35 -
-5 -
SMF-28, 900um loose tube
40x 70 x 12
Min. Typ.
-0.5 -
3.1 33

3.5
1.0

«——'—cﬁ‘ww

Side view

120 10472

@@@

Unit: mm (inch)

Connector
Fiber Length 0= None
1= 1.0+ 0.1m 1=FC/UPC
Electronic 2=FC/APC
Interface 3= SC/UPC
R= RS-232 4= SC/APC
C=r1cC L 5=LC/UPC
Pigtail Type 6= MU/UPC
1= 900pm loose tube
www.lightwaves2020.com



Compact Low Cost
Pre-Amplifier EDFA (Gain Block)

Parameters Unit Min. Typ. Max.
Operating Wavelength Range nm 1528 - 1562
Input Optical Power (Pin) dBm -30 - -10
: , ) Features/Benefits
Signal Gain @ Pin=-30dBm dB 20 - -
- Low cost
25 N B - Low power consumption
Noise Figure @Pin=-30dBm dB - 5 6 - Wide operating temperature range
Polarization Dependent Gain dB - - 0.5 - Small footprint
Polarization Mode Dispersion ps - - 0.5 - Output power monitor
Return Loss (Pump LD off) dB 35 - -
Operating Temperature Range “C -5 - 70 Apphcatmns
Fiber Type _ SMF-28, 900um loose tube - Metropolitan and access networks
Di . 20x70x 12 - Digital CATV
1mensions mm XX - Amplet for long-haul network
- Single-channel or DWDM
sub-systems
Parameters Unit Min. Typ. Max. - Optical add/drop modules
Pump Laser Threshold Current mA - - 150
Pump Laser Forward Current (BOL) mA - 210 300
Pump Laser Forward Voltage v - 1.66 1.95
Pump Laser Reverse Voltage v = = 2.0 Pin Description
Output Monitor PD Responsivity pA /mW 20 - - 1 Pump laser diode anode (+)
Output Monitor PD Reverse Voltage A% - 5 20 2 Pump laser diode cathode (-)
Output Monitor PD Forward Current mA - - 10 3 | Pump laser PD anode (+)
Dark Current (- 5V, 25°C) nA - - 1 4  GND
5 Output monitor PD anode (+)
6  Output monitor PD cathode (-)
700 2756 Pump laser diode anode shares the same pin
HHROIN 10 tosam with pump laser PD cathode
oF

— l»ao 00791
2

20 [00791
Al

‘
LG
HIROSE P/N

DF11-6DP-2DSA

e

120 104727

220 108661

ESD Protection

i
/)
135 56 L1 4nn]J
(04 r0.0l6]

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and

[N] [o] [a] [#] Dg [o] [o] [o] [o] [e] L g this module. When not

230 10,0911~

(€]
?‘D\

96 (2400 !

222 100871

Bottom view Side view Unit: mm (inch)

use, the module shall be kept in
Connector

) Fiber Length | 0= None a static-free environment.
Signal Gain @Pin=-30dBm 1=1.0+0.1
20— 20dB =1LO=0.1m 1= FC/UPC
25-25dB 2=FC/APC
3=SC/UPC
4= SC/APC
) ) o ) . ) Pigtail T 5=LC/UPC
This product information is subject to change without notice. 1gtail Aype 6= MU/UPC

1=900pm loose tube
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Compact Low Cost

Pre-Amplifier EDFA (Full Function)

Features/Benefits Optical Specifications
- Low cost
- APC, ACC mode Parameters Unit Min. Typ. Max.
- Low power consumption Operating Wavelength Range nm 1528 - 1562
- Wide operating temperature range ; OnticalD o 4B 20 0
- Standard communication interface i Qs Il e (H6) m - - -
(RS232, I’C) Signal Gain @ Pin=-30dBm dB 20 - -
. . 25 - -
Applications R ,
) Noise Figure @Pin=-30dBm dB - 5 6
- Metropolitan and access networks o )
- Digital CATV Polarization Dependent Gain dB - - 0.5
- Amplet for long-haul network Polarization Mode Dispersion ps o - 0.5
- Single-channel or Return Loss (Pump LD off) dB 35 - -
DWPM sub-systems Operating Temperature Range “C -5 - 70
- Optical cross-connects -
- Optical add/drop modules Fiber Type - SMF-28, 900um loose tube
- Power equalization and flexible Dimensions mm 40x 70 x 12
pre-emphasis
Electrical Specifications
Full Function Pin Assignment
Parameters Unit Min Typ. Max.
Pin | RS-232 IC Output Monitor Accuracy dB -0.5 - +0.5
1 Serial input  Serial bi-di data Power Supply Voltage v 3 33 35
2 SAID G Power Consumption W - - 1.0
3 | Serial output Serial clock
4 Alarm status Alarm status
5 GND GND . 700 (2756
6  Power supply = Power supply Q) @ ~OH g
’é =20 00791 N T E
3.3V 3.3V R ;@F ‘rz‘u 00791 g T | |
2t E T
QT % “iﬁjﬁ w 120 04721

Safety Information

ESD Protection

220 108661
DF11-6DP-2DSA

e
I

1]

230 (00911~

196 [2.400.

222 [00871—

The lgser diodes and photodl-. Bottom view Side view Unit: mm (inch)
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps, Orderlng Information
grounded work surfaces, and
anti-statc techniques when oper- [N] [o] [a] [F] [F] [] [o] [¢] [o]
ating this module. When not in
. Connector
use, the module shall be kept in Default Fiber Lonath 0= None
. . er Len
a static-free environment. Mode 11: 1020, fm 1= FC/UPC
Signal Gain 1=APC b lectronic 2= FC/APC
@ Pin=-30dBm =ACC | terface 3= SC/UPC
20=20dB R=RS-232 4= SC/APC
25=25dB c=rC o 5= LC/UPC
Pigtail Type 6= MU/UPC
This product information is subject to change without notice. 1=900pm loose tube
T wwwlightwaves2020.com



MSA Compact Low Cost

Parameter

Operating Wavelength Range
Input Optical Power (pin)
Total Output Power

Noise Figure

Polarization Dependent Gain
Polarization Mode Dispersion
Return Loss

Operating Temperature

Fiber Type

Dimensions

Unit

nm
dBm
dBm

dB

dB
ps
dB
°C

mm

Condition

Pin=-6dBm

Pin= -6dBm, Pout= 13 ~ 17dBm
Pin= +4dBm, Pout= 13dBm
Pin= +4dBm, Pout= 15dBm
Pin= +4dBm, Pout= 17dBm

Pump LD off

SMF-28, 900um loose tube
70x 90 x 12

Booster EDFA (Gain Block)

Specification

Min. Typ. Max.
1528 - 1562
- 10 - +4
+13 - -
+ 15 - -
+17 - -

- 5.0 6.0

- 7.0 8.0

- 6.5 7.5

- 6.0 7.0

- - 0.5

- - 0.5
35 - -
-5 - 70

Specifications listed in this section are guaranteed under single channel operation over operating wavelength range and operating temperature range and without connectors.

Parameters

Input Monitor PD Responsivity
Output Monitor PD Responsivity
Monitor PD Reverse Voltage
Monitor PD Forward Current
Dark Current (- 5V, 25°C)

Parameters

Pump Laser Threshold Current
Pump Laser Forward Current (BOL)
Pump Laser Forward Voltage

Pump Laser Reverse Voltage

Parameters

Pump Laser Threshold Current
Pump Laser Forward Current (BOL)
Pump Laser Forward Voltage

Pump Laser Reverse Voltage

TEC Current (Max. AT= 50°C)
TEC Voltage (Max. AT= 50°C)
Thermistor Resistance (25°C)

www.lightwaves2020.com

Unit Min.
HA /mW 30
LA / mW 4

\Y4 -
mA -
nA -

Output power of 13 to 15dBm

Max.

75
25
20
10
1

Output power of 16 to 17dBm

Unit Min. Typ. Max. Min. Typ. Max.
mA - - 60 - - 60
mA - 240 370 - 450 550
\Y% - 1.55 2.0 - 1.75 22
\Y% - - 2.0 - - 2.0
Output power of 13 to 15dBm Output power of 16 to 17dBm
Unit Min. Typ. Max. Min. Typ. Max.
mA - - 50 - - 50
mA - - 250 - - 400
\Y% - - 2.5 - - 2.5
)Y - - 2.0 - - 2.0
A - 1.1 1.3 - 1.1 1.3
v - 2.4 2.9 - 2.4 2.9
kO 9.5 10 10.5 9.5 10 10.5

25



Features/Benefits

- Package size (70 x 90 x 12mm)
- Input monitor/isolator

- Output monitor/isolator

- User-friendly 20-pin interface

- 980 nm pump laser

- Low power consumption

- Low cost

Applications

- Single-channel or narrow-band
amplification

- Metropolitan and access networks

- Amplet for long haul networks
- Optical cross-connect

- Switch matrix

- Optical add/drop module

- Amplifier for transmitter line card
- Power equalization and pre-emphasis

- Digital CATV

ESD Protection

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and
anti-static techniques when oper-
ating this module. When not in
use, the module shall be kept in
a static-free environment.

26

Pin

1
3
5
7
9

11
13
15
17
19

Function Pin Function
Ground, optical power monitor PD 2 Input monitor PD cathode (-)
Input monitor PD anode (+) 4 Output monitor PD cathode (-)
Output monitor PD anode (+) 6 Thermistor
Pump laser diode anode (+) 8 Pump laser diode anode (+)
Pump backfacet monitor PD cathode (-) 10 | Pump backfacet monitor PD anode (+)
TEC anode (+), (NC for uncooled) 12 TEC anode (+),(NC for uncooled)
TEC anode (+), (NC for uncooled) 14 TEC cathode (-), (NC for uncooled)
TEC cathode (-), (NC for uncooled) 16 TEC cathode (-), (NC for uncooled)
Ground, pump laser diode 18 Thermistor
Pump laser diode cathode (-) 20 Pump laser diode cathode (-)

Notel: Electrical connection is made via a male 20 PIN connector (2 rows of 10, pin pitch 2.0mm, 0.5x0.5mm),

Samtec TMMH-110-01-G-DV-EC or e

quivalent.

Note2: The gain block case is isolated with the pump laser diode case.

Unit: mm

@@D_Q’D@

|
EDF Isolator  Tap |

I Input Monitor I

| Pump LD |

| Output Monitorl

3

L f—778‘0ﬂ f‘B‘O

~—M2.5X0.45

TYP @X>

35

i

135 *

63.0

y

i

—t 26.0

20—l
TYP
700

0 a5 a0 N\ yaros THRU

TYP <4X>

45—

' Masxo‘zts/*‘imﬂg—l 350

TYP @X>

Output Power
@ Pin=-6dBm

13 =13dBm
14 = 14dBm
15 =15dBm
16 = 16dBm
17 = 17dBm

180~T——-T

P Connector
ump . _
U= uncooled Output Tap Fiber Length 0= None
N 1=1.0£+0.Im 1=FC/UPC
C= cooled Ratio
1= 19% 5=1.5+0.1m 2= FC/APC
Input Tap 3= SC/UPC
Ratio o 4= SC/APC
gy Pigtail Type 5= LC/UPC
= 5%

This product information is subject to change without notice.

1=900um loose tube (= MU/UPC
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MSA Compatible
Full Function Booster EDFA

Parameter Condition Specification
Min. Typ. Max.
Operating Wavelength Range = nm 1528 - 1562
Input Optical Power (pin) dBm - 10 - +4
Total Output Power dBm | Pin=-6dBm +13 - -
+15 - -
+17 - - Features/Benefits
Noise Figure dB Pin= -6dBm, Pout= 13 ~ 17dBm - 5.0 6.0 - Firmware field upgradable
Pin= +4dBm, Pout= 13dBm - 7.0 8.0 - Multiple control modes
Pin= +4dBm, Pout= 15dBm - 6.5 7.5 (AGC, APC and ACC)
Pin= +4dBm, Pout= 17dBm - 6.0 7.0 - Comprehensive reporting
P oiar%zat?on 1]\)/1 e;ziendDe?nt Ga.in dB - - 82 - Digital interface with RS-232
Polarization Mode Dispersion = ps - - . R
Return Loss dB | Pump LD off 35 ] Low NOlsde Flguée (NF)
Operating Temperature °C -5 70 Optimized as a booster
Fiber Type - SMF-28, 900pm loose tube
Dimensions mm 70 x 90 x 15
Unless otherwise noted, specifications listed in this section are guaranteed under single channel operation over operating wave- Appli C ati ons

length range and operating temperature range and without connectors.

- Single-channel or narrow-band

lificati
Parameter Unit Min. Typ. Max. APl 1ca' o
. - Metropolitan and access networks
Input Monitor Accuracy dB -0.5 - +0.5 Amblet for lone haul networks
Output Monitor Accuracy for APC and ACC dB -05 - +0.5 AN
Output Monitor Accuracy for AGC dB - 0.65 - +0.65 p' .
- Switch matrix
Power Supply Voltage v 3.1 33 3.5 .
. - Optical add/drop module
Power Consumption (uncooled) w - 1 2 . .
. - Amplifier for transmitter modules
Power Consumption (cooled) \\% - 3 6 L. .
. - Power equalization and pre-emphasis
Cold Start Settle Time S - - 10 Dieital CATV
Warm Start Settle Time S - - 0.1 &
Transient Settle Time * us - 150 250
AGC Excursion * dB - 0.5 0.8
Transient Gain Steady State Error * dB - 0.5 0.8

Note * for AGC mode only and in the condition of 6dB Add/Drop.

Parameter Specification
Firmware Functions e Field upgradable
e Automatic Gain Control (AGC) mode
e Automatic Output Power Control (APC) mode
e Automatic Pump Current Control (ACC) mode
e Reset
e Disable
e Mute
Monitors e Total input optical power
e Total output optical power
e Pump status
e Module temperature
Alarms e Loss of signal alarm
e Loss of output power alarm
e Module temperature alarm
e Pump temperature alarm
e Pump bias current alarm
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ESD Protection

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and
anti-static techniques when oper-
ating this module. When not in
use, the module shall be kept in
a static-free environment.

28

Pin

O 3 W W=

11
13
15
17
19
21
23
25
27
29

Function
+33V
NC
GND
RS-232 Rx
GND
NC
Amplifier disable input, (active high)
Case temperature alarm, (active high)
Pump temperature alarm, (active high)
Loss of input alarm, (active high)
Input power monitor ground
Input power monitor
GND
NC
+33V

Pin

0 N

12
14
16
18
20
22
24
26
28
30

Function
+3.3V
NC
GND
RS-232 Tx
GND
RESET input, (active low)
Output power mute input,(active high)
Common alarm, (active low)
Pump bias alarm, (active high)
Loss of output alarm, (active high)
Output power monitor ground
Output power monitor
GND
NC
+3.3V

Electrical connection is made via a female 30 PIN connector (2 rows of 15, pin pitch 2.0mm, 0.5x0.5mm),
Samtec SMM-115-01-S-D or equivalent.

M] [o] [a] [B] [F]

b

720 [2835]———={=—=}-90 [0354]

[~~—Mes5x045
TYP @X>

.0 [3.543]

==t 1=—45 [0177]

=—3,5 [0.138]1

15.0 [0.591

7.0 102761

2.5 [0.098]1
N

z

3.0 [2.480]

PAN

out

-

PN

ol
20 [00791

700 [2.756

TYP

20 [0‘079]41

21.0 [0.8271

&

S [0.0981

3.5 [0.1381—= FSQ‘U [3258]4"{

45 (01771t +=—

M3X0.5 THRU
TYP <4%)

L]

/

M2.5X0.45
TYP @X)

Unit: mm (inch)

Output Power
@ Pin=-6dBm
13 =13dBm
14 = 14dBm
15 =15dBm

16 = 16dBm
17 = 17dBm

QD@

| B— [2‘835]44-——*9‘0 [0.3541

REN

. Connector
Electronic Default 0= None
Interface Mode 1= FC/UPC
R=RS-232 1=APC 2=FC/APC
Pump 2= ACC 3=SC/UPC
U= uncooled 3= AGC 4= SC/APC
C= cooled Fiber Length
Output Tap 1=1.0+0.1m | o LOURC
Ratio 5-15=0.m | & MUUPC
1=1%
Input Tap
Ratio Pigtail Type
5= 5% 1=900pm loose tube

This product information is subject to change without notice.
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MSA Compact Low Cost
Pre-Amplifier EDFA (Gain Block)

Parameter Unit  Condition Specification
Min. = Typ.  Max. Features/Benefits
Operating Wavelength Range = nm 1528 - 1562 - Package size (70 x 90 x 12mm)
Input Optical Power (pin) dBm -30 - - 10 - Input monitor/isolator
Signal Gain dB Pin=-30dBm, A= 1562nm 20 - - - Output monitor/isolator
25 - - - User-friendly 20-pin interface

Noise Figure dB  Pin=-30dBm, Pout= -5dBm - - 5.5 - 980 nm pump laser

Pin=-20dBm, Pout= -5dBm - - 6.0 - Low power consumption

Pin=-10dBm, Pout= -5dBm - - 7.5 - Low cost
Polarization Dependent Gain dB - - 0.5
Polarization Mode Dispersion = ps - - 0.5 Applications
Return Loss dB Pump LD off 35 - - - Single-channel or narrow-band
Operating Temperature °C -5 - 70 amplification
Fiber Type - SMF-28, 900pm loose tube - Metropolitan and access networks
Dimensions mm | 70x90x 12 - Amplet for long haul networks
Unless otherwise noted, specifications listed in this section are guaranteed under single channel operation over operating - Optical cross-connect

wavelength range and operating case temperature range and without connectors. . .
- Switch matrix

- Optical add/drop module
- Signal loss compensation in optical

Parameters Unit Min. Typ. Max. modules
Input Monitor PD Responsivity pA /mW 30 - 75 - Digital CATV
Output Monitor PD Responsivity HA /mW 4 - 25

Monitor PD Reverse Voltage \% - 5 20

Monitor PD Forward Current mA - - 10

Dark Current (5V, 25°C) nA - - 1

Parameters Unit Min. Typ. Max.

Pump Laser Threshold Current mA - - 60

Pump Laser Forward Current (BOL) mA - 240 370

Pump Laser Forward Voltage A% - 1.55 2.0

Pump Laser Reverse Voltage A% - - 2.0

Parameters Unit Min. Typ. Max.

Pump Laser Threshold Current mA - - 50

Pump Laser Forward Current (BOL) mA - - 250

Pump Laser Forward Voltage \Y - - 2.5

Pump Laser Reverse Voltage Vv - - 2.0

TEC Current (max. AT= 50°C) A - 1.1 1.3

TEC Voltage (max. AT= 50°C) v - 2.4 2.9

Thermistor Resistance (25°C) kQ 9.5 10 10.5

www.lightwaves2020.com 29



ESD Protection

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and
anti-static techniques when oper-
ating this module. When not in
use, the module shall be kept in
a static-free environment.

30

Pin Function Pin Function

1 Ground, optical power monitor PD 2 Input monitor PD cathode (-)

3 Input monitor PD anode (+) 4 Output monitor PD cathode (-)

5 Output monitor PD anode (+) 6 Thermistor

7 Pump laser diode anode (+) 8 Pump laser diode anode (+)

9 | Pump backfacet monitor PD cathode(-) 10 | Pump backfacet monitor PD anode (+)
11 TEC anode(+), (NC for uncooled) 12 TEC anode(+),(NC for uncooled)
13 TEC anode(+), (NC for uncooled) 14 TEC cathode(-), (NC for uncooled)
15 TEC cathode(-), (NC for uncooled) 16 TEC cathode(-), (NC for uncooled)
17 Ground, pump laser diode 18 Thermistor

19 Pump laser diode cathode(-) 20 Pump laser diode cathode (-)

Notel: Electrical connection is made via a male 20 PIN connector (2 rows of 10, pin pitch 2.0mm, 0.5x0.5mm),
Samtec TMMH-110-01-G-DV-EC or equivalent.
Note2: The gain block case is isolated with the pump laser diode case.

|
Input : Tap Isolator ~ EDF Isolator ~ Tap | Output

3

I Input Monitor I | Pump LD | |Output Monitorl

72.0 T‘*g‘u

TYP @X>

n n
*H‘4‘5 m o Ti%ﬂlgs T & 1E‘Uﬁ

—t 26,0

70.0

63.0

Gk
2.0 —=tr=—

TYP

3
0 3541-%83044\»43)(05 THRU

T—Jci'# % TYP (4%
45—} =
* M2‘5x0‘45/4-772‘0g—l [y

TYP @X>

Unit: mm

@@E@D@

Connector
. . . Pump Output Tap . o
Signal Gain @ Pin= -30dBm Ratio Fiber Length 0= None

20 =20dB U=uncooled |/ 1=1.0+0.Im |  1=FC/UPC

25=25dB C= cooled ’ 5=15£0.1m | 2=FC/APC

Input Tap 3=SC/UPC

e Pigtal Type — e

= 5% = LC
1= 900t m loose tube
This product information is subject to change without notice. M 6= MU/UPC
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MSA Compatible
Full Function Pre-Amplifier EDFA

Parameter Condition Specification
Min. Typ. Max. Features/Benefits
Operating Wavelength Range | nm 1528 - 1562 - Firmware field upgradable
Input Optical Power (pin) dBm -30 - - 10 - Multiple control modes
Signal Gain dB | Pin=-30dBm, A= 1562nm 20 - - (APC and ACC)
25 ' N - Comprehensive reporting

Noise Figure dB | Pin=-30dBm, Pout=-5dBm - - 5.5 - Digital interface with RS-232

Pin=-20dBm, Pout= -5dBm - - 6.0 - Low Noise Figure (NF)

Pin=-10dBm, Pout= -5dBm - - 7.5 - Optimized as a pre-amp
Polarization Dependent Gain dB - - 0.5
Polarization Mode Dispersion = ps - = 0.5
Return Loss dB | Pump LD off 35 - -
Operating Temperature °C -5 = 70 Applications
Fiber Type - SMF-28, 900pum loose tube .
Dimensions mm 70 x 90 x 15 - Single-channel or narrow-band

amplification
Unless otherwise noted, specifications listed in this section are guaranteed under single channel operation over operating wave-

length range and operating case temperature range and without connectors. - MetropOhtan and access networks

- Amplet for long haul networks
- Optical cross-connect
- Switch matrix

Parameter Uni Min. Typ. Max. .

Input Monitor Accuracy dB -0.5 - +0.5 : (S)izz;?llcil:iiﬁiemn:i?;i in optical
Output Monitor Accuracy dB -0.5 - +0.5 modules

Power Supply Voltage A% 3.1 33 3.5 - Digital CATV

Power Consumption (uncooled) \W% - 2

Power Consumption (cooled) \W% - 3 6

Cold Start Settle Time s - - 10

Warm Start Settle Time s - - 0.1

Parameter Specification
Firmware Functions e Field upgradable
e Automatic Output Power Control (APC) mode
e Automatic Pump Current Control (ACC) mode
e Reset
e Disable
e Mute
Monitors e Total input optical power
e Total output optical power
e Pump status
e Module temperature
Alarms e Loss of signal alarm
e Loss of output power alarm
e Module temperature alarm
e Pump temperature alarm
e Pump bias current alarm
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ESD Protection

The laser diodes and photodi-
odes in the module can be easily
destroyed by electrostatic dis-
charge. Use wrist straps,
grounded work surfaces, and
anti-static techniques when oper-
ating this module. When not in
use, the module shall be kept in
a static-free environment.

32

29

Function
+3.3V
NC
GND
RS-232 Rx
GND
NC
Amplifier disable input, (active high)
Case temperature alarm, (active high)
Pump temperature alarm, (active high)
Loss of input alarm, (active high)
Input power monitor ground
Input power monitor
GND
NC
+3.3V

Pin
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30

Function
+3.3V
NC
GND
RS-232 Tx
GND
RESET input, (active Low)
Output power mute input,(active high)
Common alarm, (active Low)
Pump bias alarm, (active high)
Loss of output alarm, (active high)
Output power monitor ground
Output power monitor
GND
NC
+3.3V

Electrical connection is made via a female 30 PIN connector (2 rows of 15, pin pitch 2.0mm, 0.5x0.5mm),
Samtec SMM-115-01-S-D or equivalent.

Unit: mm (inch)

1-772.0 [2.835]4-'-——*9.0 [0.3541

-

| ~~—Ma:5x0.45
TYP @X

25 EO‘OQEJ—[ po—

=—35 [0.138]

== r4.5 01771

90.0 [3.5431

3.0 [2.480]

2.0 [0.079:

r 15,0 [0.5911
r——»m [0.2761

|

210 [0.8271
70,0 [2756]

3.5 [0.138]1—=t 1

83.0 [3.268]4—1

45 [0.177]*1 r—

.5 00981

Lﬁi

M3X0.5 THRU
TYP 4X>

L]

—t

M2.5X0.45
TYP @X>

L77E.0 [2.835]44-—'*9.0 [0.3541

M] [o] [a] [F] [F] [] Q Q 5] ][]
Connector
Electronic Default 0= None
Interface Mode 1=FC/UPC
R=RS-232 p.m 1=APC 2=FC/APC
Signal Gain @ Pin=-30dBm P 2=ACC 3= SC/UPC
- U= uncooled
20 =20dB 4=SC/APC
25 =25dB C= cooled Fiber Length | .
Output Tap 1= 10+0.1m | o COPC
. 6= MU/UPC
Ratio 5=15+0.1m
1=1%
Input Tap Pigtail Type
. . Lo . . . Ratio 1= 900 m loose tube
This product information is subject to change without notice. 5 50,
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Compact ASE Source

Parameters

Operating Wavelength Range
Total Output Power

Output Stability '

Lasting Stability *

Spectrum Flatness

Optical Return Loss

Power Supply

Power Consumption uncooled
cooled
Opterating Temperature

Storage Temperature

Fiber Pigtail

Dimensions

Unit
nm

dBm

dB
dB
dB
dB

" After 30 minute warm-up, within 15 minutes at content temperature.

? After 30 minute warm-up, within 1 hour at content temperature.

* High stability models are also available upon request.

Pin = Function
1 +3.3V
3 NC
5 GND
7 RS-232 Rx
9 GND
11  NC
13 ASE disable input, (active high)
15 Case temperature alarm, (active high)
17 | Pump temperature alarm, (active high)
19 NC
21 NC
23 | NC
25 | GND
27 | NC
29 +3.3V

Pin

Min. Typ. Max.
1528 - 1562
13/15/17 - -
- - +0.05°
- - +0.15°
- - 10
40 - -
3.1 33 35
- - 6
-5 - 70
-40 - 85
SMEF-28, 900pum buffered
70x90x 15
Function
+3.3V
NC
GND
RS-232 Tx
GND

Reset input, (active low)

Output power mute input, (active high)
Common alarm, (active low)

Pump bias alarm, (active high)

Loss of output alarm, (active high)
Output power monitor ground

Output power monitor

GND

NC

+3.3V

Electrical connection is made via a female 30 PIN connector (2 rows of 15, pin pitch 2.0mm, 0.5x0.5mm),

Samtec SMM-115-01-S-D or equivalent.

Output Power
13 = 13dBm

15 =15dBm
17 = 17dBm

[E] [&] [s] [E] V]

This product information is subject to change without notice.
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Electronic
Interface
R=RS-232

Pump
U= uncooled
C= cooled

Fiber Length
1=1.0£0.1m
5=1.5+0.Im

0= None

1= FC/UPC

2=FC/APC

3= SC/UPC

4= SC/APC

5=LC/UPC

6= MU/UPC

Features/Benefits

- Compact size (70 x 90 x 15mm)
- Low cost

- Standard electronic interface

- Option for flattened spectrum

Applications

- Fiber optic component testing
- Fiber sensor systems

- Fiber gyroscope

[ ]

[t ]

25 [0.098]

[LLYO] Sp—t =

{

3.0 [2.480 f=—35 [0138]

25 [0.098]

X2> dAL
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f=—[BEI'0] S€
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1no

~

[EVSE] 00!

]‘-7[892‘21 n‘saﬂ
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Features/Benefits

- Low thermal drift spectrum

- Wide passband

- High isolation at transmission
and reflection

- Low insertion loss

- Epoxy-free optical path

- Totally passive

Applications

- CWDM networks

- Metro, access, enterprise and
PON networks

- CATV fiber optic system

Unit: mm

High Band Isolation 1310 / 1550nm
Wideband Wavelength Division Multiplexer /

Demultiplexer

Parameters Unit Performance
1550 Band Wavelength Range nm 1464 ~ 1618
1310 Band Wavelength Range nm 1270 ~ 1350
Insertion Loss of Passband* dB <1.0
Insertion Loss of Reflection* dB <1.0
Trasmission Isolation** dB 245
Reflection Isolationss* dB >45
PDL (all ports) dB <0.1
Directivity dB =55
Optical Return Loss (all ports) dB > 45

* wlo connector

@ 1350nm

% @ 1464nm

Absolute Maximum Rating

Parameters Unit Specification
Maximum Optical Power dBm 25
Operation Temperature “C -5 ~+70
Storage Temperature °C -40 ~ +85
Tensile Load N S

Ordering Information

W B/ W D H

) [ [ [ [© [© 0
Connector
0= None
1= FC/UPC

WDM Type Tr ission Tr ion Reflection Fiber Type Pigtail Type 2=FC/APC

H= 131040 / 1464-1618nm Band Isolation Isolation 0= SMF-28 0=250pum (as figure) 3= SC/UPC

55=1550nm  H=45dB H=45dB - 1= 900pm 4= SC/APC
Fiber . 5= LC/UPC
Length 6= MU/UPC
. . o . . . 10=1.0m
This product information is subject to change without notice. 15=1.5m
www.lightwaves2020.com



Compact 4-Channel
Coarse Wavelength Division Multiplexer /
Demultiplexer Module

Parameters Unit Mux Demux Mux Demux
Channel Number - - 4

Center Wavelength* - nm 1471, 1491, 1511, 1531, 1551, 1571, 1591, 1611
Channel Passband - nm +6.5 +6.5 + 7.5%% 1 £ 7.5%*
Insertion Loss Max. dB 0.8 0.8 1.0 1.0
Passband Flatness Max. dB 0.3 0.3 0.3 0.3
Channel Isolation (adjacent) Min.  dB N/A 30 N/A 30
Channel Isolation (non-adjacent) = Min. dB N/A 45 N/A 45
PDL Max. dB 0.2 0.2

PMD Max.  ps 0.1 0.1

Return Loss Min. dB 45 45
Directivity Min. = dB 50 50
Dimension - mm 50x32x8

* Express channel is available upon request
** This product is available upon request
Note : insertion loss and return loss values are without connectors.

Parameters Unit Specification
Maximum Optical Power dBm 25
Operation Temperature °C -20 ~+70
Storage Temperature °C -40 ~ +85
Tensile Load N 5

W] (6] W] [0] W [] [4] (][] (][]

[ J[]

Shortest Wavelength
e.g. 1471nm Passband
0= +6.5nm
Module Type 1= +7.5nm
B[:: I;Z:;A‘ux Pigtail Type
1=900pm

All'1 m in length

This product information is subject to change without notice.

I““I“’W lightwaves2020.com

Connector
0= None
1=FC/UPC
2=FC/APC
3= SC/UPC
4= SC/APC
5= LC/UPC
6= MU/UPC

Features/Benefits
- Ultra wide passband

- Compact size

- Extreme low insertion loss and
link loss

- Wide operating temperature range

- Excellent thermal stability

Applications

- Metro, access and enterprise networks
- CATV

- 3G wireless telephony

- PON and FTTx networks

»‘ 8.0 [=—
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50.0
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Unit: mm



Features/Benefits

- Ultra wide passband

- Compact size

- Extreme low insertion loss and link loss
- Wide operating temperature range

- Excellent thermal stability

Applications

- Metro, access and enterprise networks
- CATV

- 3G wireless telephony

- PON and FTTx networks

0— |—

00001

‘ o
o
[

~80 |~

2.

2X 5.0

50.0

2X 92.5 THRU

Unit: mm

Compact 8-Channel

Coarse Wavelength Division Multiplexer /

Demultiplexer Module

Parameters Unit
Channel Number - -
Center Wavelength - nm
Channel Passband - nm
Insertion Loss Max. dB
Passband Flatness Max. dB
Channel Isolation (adjacent) Min. dB
Channel Isolation (non-adjacent) = Min. dB
PDL Max. dB
PMD Max. ps
Return Loss Min. dB
Directivity Min. = dB
Dimension - mm

** This product is available upon request

Note : insertion loss and return loss values are without connectors.

Parameters Unit
Maximum Optical Power dBm
Operation Temperature °*C
Storage Temperature °C
Tensile Load N

M [C| W D] M

Module Type

D= Demux
M= Mux

This product information is subject to change without notice.

Mux

Demux

1471, 1491, 1511, 1531, 1551, 1571, 1591, 1611

+6.5
1.2
0.3

N/A

N/A

0.2
0.1
45
50

8 © [ 0 0

Demux Mux
8
+6.5 + 7.5%*
1.2 1.4
0.3 0.3
30 N/A
45 N/A
50x32x8
Specification
25
-20 ~+70
-30 ~+85
5

Shortest Wavelength
e.g. 1471nm

Passband
0= +6.5nm
1= +7.5nm

Pigtail Type
1=900 pm
All'1 m in length

0.2
0.1
45
50

www.lightwaves2020.com

+ 7.5%*

1.4
0.3
30
45

L]

Connector
0= None
1=FC/UPC
2=FC/APC
3= SC/UPC
4= SC/APC
5=LC/UPC
6= MU/UPC



Miniature 1x2 Single-Mode
Optomechanical Switch

Parameters Unit Specifications

Features/Benefits
Wavelength Range nm 1260~1360 or 1510~1610 1260~1360 and 1510~1610 Small si

- Small size
Insertion Loss dB <0.5 (P grade), <0.7 (A grade) <0.8 (P grade), <1.0 (A grade) Low insertion |

- Low 1nsertion loss
WDL dB <0.2 <03 .

- Wide wavelength range
PDL dB <005 - Latch or non-latching options
Return Loss dB > 55
Cross Talk dB > 60 Applications
Repeatability dB < +0.02 - Network switching
Ojgistgal IFprrer £ Bmiliing i Sl - Network protection and restoration
Switching Time ms < 3.0 (1.0 typical) - Testing instrumentation
Durability cycles > 10 million - Configurable optical add/drop
Switching Voltage A% 45~5.0
Operating Temperature °C -5~70
Storage Temperature ®C -40 ~ 85
Packaging Dimensions mm 22 (L) x 12 (W) x 10(H)

Note: preliminary specifications may change without notice. Insertion loss and return loss are specified without connectors

T i N}
Latching Type EL @ j

1

Optical Path Electric Control Status Sensor J b
Pinl Pin5 Pin6 Pinl0 Pin2-3 Pin3-4 Pin7-8 Pin8-9 TR
P1-P2 V+ GND - - open close close open 3
P1-P3 - - GND V+ close open open close
| § ! T
Non-Latching Type L8
. | -y |
Optical Path Electric Control Status Sensor o ‘ N |
Pin 1 Pin 10 Pin 2-3 Pin3-4 Pin7-8 Pin 8-9 § UL, _ 2 ‘
P1-P2 V+ GND open close close open I I P N I | B
< Coy = ‘
P1-P3 - - close open open close i . ‘ o #Ez ‘ #
1
4

1d

Fiber Type Fiber Length 0= None
0=SMF-28 1= 1.0m 1= FC/UPC

@ED@@@@@D

Wavelength . 5=1.5m 2=FC/APC Unit: mm
13- 1260 to 1360nm Actuation Type 3= SC/UPC
_ N= non-latching
15=1510 to 1610nm ‘ . 4= SC/APC
3521260 to 1360nm L= natching Pigtail Type 5= LC/UPC
& 1510 to 1610nm 0=250um bare fiber —(_\\15pc

This product information is subject to change without notice.

I““I““I I““ImvesZ 020.com 37



Tunable Optical Filter

Specifications

Features / Benefits

Parameters Unit C-band L-band S-band
- 40nm wavelength tuning range Nominal Wavelength nm  1520-1565  1570-1610 1485 - 1520
- Operating wavelength: C, L or S band
DY tion loss Maximum Insertion Loss dB <27
- Low PDL PDL" dB <0.1
- Cost-effective Optical Return Loss dB > 50
- Tuning with micrometer or .
Bandwidth’ - <1.2nm @ 3dB down, 10nm @ 20dB down
stepper motor
Tuning Resolution” - continuously tunable for manual type

Applications 0.01 nm for stepper motor

- Tuning components for tunable laser

and white light source Operating Temperature °C 0to 70
- Optical testing Storage Temperature °C -40 to 85
- Sensor source = =
- Channel selection in WDM network Dimension LI 24 x 50 x 15 (manual type)

24 x 75 x 15.4 ( stepper motor)

Note: All specification referenced without connectors
* Measured at the wavelength of 1550 nm

Dimensions
Stepper motor Manual type
0 [2.047:
2 40 TETR HOTHN N T i a0 tosem—
® a2 TYP @X> < |42 w1651
Aij E f [» j Js‘u 01971
% ol X z || @ ﬂL:j - © I —
EE/ 2 215 o sitssﬁn fp7aer
750 B 690 57? R ] [
| 025 to00981
055 002171

190 (07481

e
®
01
0 IL7

— 154 | 3 DJ h B ‘
=:u:,—‘:n:= {E— e
7.5 (02951

Units: mm (inch)

Ordering Information

@DD@@@FQ []

Connector
Fiber Type iber Length 0= None
Type - -
M= manual Waval N 0= SMF-28 1=1.0m 1= FC/UPC
S= stepper motor avelengt 5= 1.5m 2=FC/APC
C = C-band 3=SC/UPC
L= L-band Pigtail Type 4= SC/APC
S = S-band 0=250um bare fiber 5= LC/UPC

1=900pm loose tube 6= MU/UPC

This product information is subject to change without notice.
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Polarimeter

Parameters Unit Specifications
Operating Wavelength Range nm 1520 to 1610
Tap Ratio % 1 3 5 100
Insertion Loss (through port) dB 0.4 0.5 0.6 NA
Operating Optical Power Range dBm -15 to +15 -35to+5 Features / Benefits
PD Responsivity*** A/W >0.9 ) Compacjc size
- No moving parts
Wavelength Dependent Responsivity** % =) - Fast response
PD Linearity % £5 - Low excess.loss
- Easy mounting onto PCB board
PD Dark Current @ -5V & 25°C nA <1.0
Bandwidth @ Ri= 50Q GHz >0.6 Applications
Total Capacitance @ f= IMHz pF <8 - SOP ?‘“4 DOP measurement and
i monitoring
Optical Return Loss dB >50 - Polarization tracking and stabilization
Maximum Optical Power Handling W 30 - Polarization division multiplexing
- PMD compensation
Maximum PD Forward Current mA 10 - Fiber sensing
Maximum PD Reverse Voltage A% 20

*: The specification is defined without electric circuit.
**: With Lightwaves2020’s electric circuit and calibration by using Agilent 8509C Polarization analyzer,
the accuracy of £0.02 for SOP and +2% for DOP can be achieved. P
**%: PD responsivity excludes losses from splitting optical elements. ( v
I

Environmental & Physical

Item Unit Range
Operating Temperature °C 0to 70 i
Storage Temperature °C -40 to 85
Relative Humidity (non-condensing) @ %RH 10 to 90 B «
Fiber Pigtail - SMF-28e, 250um bare fiber 1] s

or 900um loose tube - b 1 :
Dimension (H x W x D) mm 19 x 22 x 6.5 (excluding the boot) - i

140

@550

EEE@@@@F@@J@?D

o
Connector T
0= None Jj
Wavelength Tap Ratio  Fiber Type 1= FC/UPC [ P
E- 1520 to 1610nm 1= 1% 0= SMF-28¢ Fiber Length 2= FC/APC i
3=13% 1=1.0m 3=SC/UPC R L f
5=5% 5= 1L.5m 4= SC/APC - ~
0=100% I 5=LC/UPC
Pigtail Type 6= MU/UPC
This product information is subject to change without notice. 0=250pm bare fiber )
1=900pm loose tube Unit= mm

I““““““ghtwavesZOZO. com 39




Features/Benefits

- No-moving parts

- Wide operating wavelength range
- High extinction ratio

- Low insertion loss

- Low PDL

- Low PMD

- Low power consumption

Applications

- PMD compensators

- Polarization generators

- Polarization multiplexers

- Polarization scramblers

- Polarization instrumentation

Pin Layout

Pin No# Description
1&10 Ry, (optional)
2&9 Cell 1 0°
3&8 Cell2 45
4&7 Cell 3 0
5&6 Cell4 45

Liquid Crystal Based

Polarization Controller

Parameters Unit 3-Cell Option ‘ 4-Cell
Operating Wavelength Range nm 1525 ~ 1615

Insertion Loss (w/o connector) dB

Wavelength Dependent Loss dB

Extinction Ratio dB >30 >30
Response Speed @ 23°C ms Typ. 100 Typ.100
Polarization Mode Dispersion ps <0.1 <0.1
Optical Return Loss (w/o connector) dB > 50 > 50
Activation Loss ** dB <0.1 <0.1
Driving Voltage (w/o driver) v 0 ~ 20 Peak to Peak, 10 KHz Square Wave
Driving Voltage (w/ driver) v 0~5VDC

Operating Temperature “C 0~65

Storage Temperature °C -40 ~ 85

Operating Humidity %RH 0~95

** Defined to be the maximum variation in insertion loss as the polarization controller is adjusted to cover all polarization states.

Absolute Maximum Ratings

Parameters Unit Specification
Optical Input Power dBm >23
Power Consumption mW 1 per cell

13.8 (0.54

65.4 (2.575)

182 (o.om—J ]

10.16 (0.4)
Pin 1

— [ Joeea I—
Pin 10
Ordering Information

EF@F?@

Platform Thermal Sensor Option
3=3-cell LC 0=w/0 Ry
4=4-cell LC 1=w Rqp

This product information is subject to change without notice.

Driver
D= no driver
1= w /driver

8.0 (0.315)

7.5 (0.295)

Unit: mm [inch]

Pigtail Type Eiber Type

Connector
0= None
of Output
of Input f p e e
0=250 pm 0= SMF-28
= 2=FC/APC
1=900 um 1=PM
All I m in length 3=SC/UPC
Pigtail Type — 4= sc/APC
of Output 5= LC/UPC
0=250 pm 6= MU/UPC
1=900 pm
2=400 pm
All'1 m in length
www.lightwaves2020.com
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INLINE MONITORING

e Inline Wavelength and Power Monitor ........... 42
e Inline Optical Power Monitor .............cccceuvee. 43
e Inline Optical Power Monitor with Display ...... 44
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Compact Inline
Optical Wavelength and Power Monitor

Features / Benefits

Optical

- Real time wavelength

and power monitoring

- Precise wavelength measurement Wavelength Range nm 1260 to 1610
- Wide dynamic range

- Inline and network ready

- Remote data storage/reporting Insertion Loss dB <04
- 10/100 base Ethernet interface

Parameters Unit Specification

Tap Ratio % 3

- Compact and rugged design Wavelength Accuracy nm +/-0.17

- Integrated USB interface Optical Power Range for Wavelength dBm -15to +23
Power Range dBm -40 to +23
Optical Power Accuracy dB +/-0.1"

Applications Maximum Input Optical Power dBm 23

- On-site services

- Network system installation **: The accuracy is at 1310nm and 1550nm, at 23°C.

- Network segment monitoring

- CATV Environmental & Physical

- FTTx

- Manufacturing Item Unit Specification

- Maintenance Operating Temperature °C 0 to 50
Storage Temperature °C -20to 70
Relative Humidity (non-condensing)  %RH 10 to 90
Fiber Pigtail - SMF-28e, 250um bare fiber or 900pm loose tube
Power Supply (DC) A% +5

* Example: Optical network line tracking and troubleshooting

Network engineer can connect the CIOM to a network line to keep track on the changes in optical wavelength and power. The
CIOM can be configured to report alarms to a remote management station, through 802.3 Ethernet or GSM / GPRS wireless
interface (optional), when a user-predefined alarm threshold is exceeded.

(] (] [7] [m] [&] [s] [o] [o] (3] [e] [¥] L]

Connector
Fiber Type Fiber Length 0= None
. 0= SMF-28 1= 1.0 —
Tap Ratio e o 52 1= FC/UPC
3= 1309, : 2=FC/APC
3=SC/UPC
Pigtail Type 4= SC/APC

0=250pm bare fiber 5= LC/UPC

This product information is subject to change without notice. 1= 900um loose tube 6= MU/UPC

II“"“““I www.lightwaves2020.com



Miniature Inline Optical Power Monitor

Parameter Unit Min. Typ. Max. Notes
Operating Wavelength Range nm 1525 - 1615
Tap Ratio % 1 3 5 Features / Benefits
Insertion Loss dB 0.4 1% tap ratio - Real time power monitoring
) - Low insertion loss
0.5 3% tap ratio - Wide dynamic range
0.6 5% tap ratio - Compact design
- SMBus digital interface
Polarization Dependent Loss dB 0.05 0.1 - Analog monitoring voltage output
Wavelength Dependent Loss dB 0.05 0.15 - 8-pin DIP electrical connector
- +5V supply
Polarization Mode Dispersion ps 0.1
Return Loss dB 45 - Applications
Optical Input Power Range dBm -45 23 - Network monitoring
Optical Power Accuracy dB +/- 0.1 < - Optical m9dule
. o it i - FTTx testing
Optical Responsivity Flatness =~ dB +0.3 b apte 0 - Manufacturing
Optical Polarization Dependent  dB 0.1 - Optical power measurement
Responsivity
Frequency Response Bandwidth MHz 10
*: The accuracy is defined at 1550nm with input power > -30dBm, and at 23°C. 1. Vee (+5V)
2. SCL ( SMBus clock signal)
3. SDO ( SMBus data Signal)
It Unit R 4. Ground
em ot ange 5. Ground
Operating Temperature °C 0to 70 6. Reset
7. Analog ground
Storage Temperature °C -40 to 85 8.Analog monitoring output
Relative Humidity (non-condensing) %RH 10 to 90 (0-2V)
Fiber Pigtail - SMF-28e, 250pm bare fiber or 900pm loose tube
Dimension (H x W x D) mm 322x12.6x 12
Power Supply A% +5

(L] [o] [#] ] [&] [s] [o] [e] (] [e] [o] Q L]

Connector
Fiber Type Fiber Length 0= None
. 0=SMF-28¢ 1= 1.0m 1= FC/UPC
Wavelength 'lfjllJo/RatIO 5=1.5m 2= FC/APC
E = 1525 tol615nm 3> 3“2 3= SC/UPC
5= 5% Pigtail Type 4=SC/APC
0= 250pum bare fiber 5= LC/UPC
This product information is subject to change without notice. 1= 900um loose tube 6= MU/UPC

I““I““/ lightwaves2020.com .



Features / Benefits

- Real time power monitoring

- Low insertion loss

- Wide dynamic range

- Compact design

- RS232 interface

- Digital LCD display

- Analog monitoring voltage output
- Battery / +5V DC power supply

Applications

- Network monitoring

- Optical module

- FTTx testing

- Manufacturing

- Optical power measurement

1. Vce (+5V)

2. TX

3.RX

4. Ground

5. Ground

6. Reset

7. Analog ground

8. Analog monitoring output
(0-2V)

I

Miniature Inline
Optical Power Monitor with LCD Display

Parameter Unit Min. Typ. Max. Notes
Operating Wavelength Range nm 1525 - 1615

Tap Ratio % 1 3 5

Insertion Loss dB 0.4 1% tap ratio

0.5 3% tap ratio
0.6 5% tap ratio

Polarization Dependent Loss dB 0.05 0.1

Wavelength Dependent Loss dB 0.05 0.15

Polarization Mode Dispersion ps 0.1

Return Loss dB 45 -

Optical Input Power Range dBm -45 23

Optical Power Accuracy dB +/- 0.1 *
Optical Responsivity Flatness dB +03 ‘t')";t: drizz?:: o
Optical Polarization Dependent ~dB 0.1

Responsivity

Frequency Response Bandwidth MHz 10

*: The accuracy is defined at 1550nm with input power > -30dBm, and at 23°C.

Item Unit Range

Operating Temperature *C 0to 50

Storage Temperature °C -40 to 85

Relative Humidity (non-condensing) %RH 10 to 90

Fiber Pigtail - SMF-28e, 250um bare fiber or 900um loose tube
Dimension (H x W x D) mm 80 x 50x 20

Power Supply - Battery and +5V DC external

(] [o] [P] [m] [E] [5] [o] [o] [ ] [o] [1] Q L]

) Connector
Wavelength Fjber Type Fll)er Length 0= None
E = 1525 to 1615nm 0= SMF-28e ;‘ 12”‘ 1= FC/UPC
. = 1.5m 2=FC/APC
Tap Ratio
= '1]‘,/ 3= SC/UPC
’ Pigtail Type — 4= SC/APC

3=3%

5= 59 0=250pm bare fiber 5= LC/UPC
=5%

. . L . . . 1=900pm | tub 6= MU/UPC
This product information is subject to change without notice. Hm loose tube

www.lightwaves2020.com



Optical Channel Monitor

Parameters Unit Specification
Absolute Power Accuracy dB +/-0.75
Relative Power Accuracy dB +/- 0.5
Absolute Wavelength Accuracy pm +/- 75
Power Repeatability dB +/- 0.1
Polarization Dependent Loss dB 0.3
Optical Return Loss dB 45
Response Time (per channel) ms 100 (without OSNR), 500 (OSNR)
Interface - RS232
Power Consumption W <5
OSNR dB 20
OSNR Accuracy dB +/- 1.5
Input Wavelength Tolerance nm ITU +/- 0.1
Input Power Range dBm -40 to -10
Max. Adjacent Channel Power Imbalance dB 15

Max. Non-Adjacent Channel Power Imbalance, dB 20
Mechanical Dimension mm 125x 70 x 16

834 THRU
TYP @4 \

el

I

N

[-220-~f—26.4—~]
i

DF11-8DP-2DS(52)

HIROSE P/N:

T 1Je =

EJ L Units: mm

(L] [o] [e] M] [ ] [5]

Wavelength
C = C-band Port Number
L= L-band 1 = one port

2 = two port

This product information is subject to change without notice.

I““WWW lightwaves2020.com

L] [o] [o] [o] fo] ][] [}

‘ Connector

Fiber Type Fiber Length 0= None
0= SMF-28¢ 1=1.0m 1= FC/UPC
5=1.5m 2=FC/APC
OSNR 3= SC/UPC
R = with OSNR Pigtail Type 4= SC/IAPC
N = w/o OSNR 0=250um bare fiber 5= LC/UPC

1=900um loose tube 6= MU/UPC

Features / Benefits

- 50GHz or 100GHz ITU grids, C-band,

L-band or C+L bands

- High adjacent channel isolation

- Excellent temperature stability

- Single port or multiple (2 to 4) port
monitoring

- High accuracy in power and
wavelength measurements

- Large dynamic range in power
monitoring

Applications

- Real-time optical performance or
channel monitoring of DWDM
networks

- Optical add/drop monitoring and
diagnostics

- Optical power or OSNR monitoring
for gain equalization in DWDM
networks

- Real-time system error warning and
alarming

- EDFA gain balancing

45



Liquid Crystal
— a novel approach to control light-waves

Lightwaves2020's liquid crystal based Variable Optical Attenuator (LC-VOA) is based on our propri-
etary liquid crystal (LC) technology and Laser welding package technology, which features AC volt-

age controlled, no-moving parts and low power consumption.

With laser welding process, the LC cell and optics are sealed in a compact coaxial package of

¢7.2mm in diameter, which makes this small footprint ideal for integration onto circuit board.

The LC cell, acting as a variable phase retarder, changes the phase of incoming optical wave while
AC voltage is applied on the cell. This phase shift results in variation of optical coupling efficiency,
which eventually causes optical attenuation. By the principle, the attenuation is just the result of opti-

cal phase shift other than movement of any mechanical parts.

The LC-VOA can sustain office vibration and mechanical shock.
The LC-VOA is driven by either a 0 ~ 30V peak to peak 10 KHz square wave or a 0 ~ 5V DC signal
when using a Lightwaves2020's driver.

In addition, it offers the benefits of continuous attenuation control without backlash, high attenuation
of more than 30 dB, low driving voltage, excellent PDL, low insertion loss, precision attenuation con-

trol without backlash, wide operating wavelength range covering S-, C- or L- band.

The LC-VOA can be used for pre-emphasis
of signals of DWDM lasers in long

haul systems, power equaliza-

AC
Voltage
Control

tion in optical add/drop

r § modules and optical
cross-connects, as
well as gain-tilt
adjustment in

erbium-doped

Moving fiber am[; Z
Parts fiers. e
VoA is

designed and

built to meet

Telcordia stan-
dard.

II““““ www.lightwaves2020.com



OPTICAL COATING
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Telecom Filters

i
Product Family Filter Types
e 50 GHzDWDM
. 100 GHz DWDM
Features / Benefits DWDM e LowCD 100 GHz DWDM
e 200 GHzDWDM
- Low insertion loss e 100 GHz 4 skip0
- Small ripples e Other customized DWDM filters
- High transmission isolation
Hich reflection isolati e  Standard CWDM (AOI = 1.8 deg)
- High re e? 101.1 1solation e  CWDM with extended blocking (1250 — 1650nm)
- Low polarization dependent loss e 13.5deg AOICWDM
(PDL) CWDM e 13.5 deg AOI CWDM with extended blocking (1250 — 1650nm)
e CWDM 4 skip0
- Low temperatgre dependent «  CWDM 8 skip0
wavelength shift e Other customized CWDM filters
- Telcordia compliant
- Dielectric hard coating and excellent GFF . Any customized gain flattening filters
environmental stability and reliability Edge Filters e Long pass filters
e Short pass filters
Grin Lens and Fiber Tip e Tap filters on grin lens
Coating e  Filters on fiber tip
Sample Spectra
1) 100 GHz DWDM filters
0 \ 0
5 = 05
\
10 T -1
g -15 J -15
! ! ' 2) 13.5 degree AOI CWDM filters
£ 20 { t 2
g -25 ; \‘ \ 2.5
= |
0 l \ 3 CWDM (13.5 AOI)
35 4 i 35 0 ‘ﬂ —
40 4 -5 Measured at AOI = 0 deg
1536.5 1537 1537.5 1538 f: "1
avelength (nm) -10 T "
Wavelength (nm) / f— \ 3) GFFs
+ -15 3 | R ;
20 / ! lm\ 4] . \ 0
S L] AN A AL
- ' 1 Target
. | | | \ |
1545 1550 1555 1560 1565 1570 1575 1580 _ 2 ,
WVL (nm) g N
- v A

) N/
5 g \
6 l
1525 1530 1535 1540 1545 1550 1555 1560 1565
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Raman Filters

i BPF (AOI = 0deg)
WL FWHM | Slope (50%T to 6 OD) Peak Transmittance PN (@25mm)
(nm) nm nm
325.0 20 <7 >80% RB01-325-25
355.0 2.0 <7 >80% RB01-355-25
363.8 2.0 <7 >80% RB01-363-25 . . . .
oa = . oo AROIA0525 - Using high purity optical substrates
4254 25 <175 >90% RBO1-425-25 with low Raman effect
4416 25 <75 >90% RBO1-441-25 ((data available upon request )
457.9 25 <75 >90% RB01-457-25 - High OD laser-line blocking for
473.0 25 <75 >90% RB01-473-25 maximum laser rejection (> 6 OD )
488.0 25 <75 >90% RBO1-488-25 - Steep slopes to enable measuring the
491.0 2.5 <175 >90% RB01-491-25 small Raman shifts
5145 25 <8.0 >90% RBO1-514-25 (5 OD slope: BPF: < 4nm; LPF
532.0 3.0 <80 >90% RBO1-532-25 < 10nm; 45 deg dichroic: < 10nm )
Z;’zz z 'E = z: > zgz’ EZZ: Z:izz - High transmittance in the pass band
y J <8. >90% 2630~
647.1 3.0 <85 >90% RB01-647-25 (> ,90% ) .
658.0 3.0 <85 >90% RBO1-658-25 - Typical 6 OD Blocking Range:
664.0 3.0 <85 >90% RBO1-664-25 0.85h0 ~ 1.15%o
P 39 <0 =G LTS - High laser damage threshold
785.0 3.5 <9.0 >90% RB01-785-25 (>20J/em* @ 532nm )
808.0 35 <10 >90% RB01-808-25 - Superior environmental reliability
830.0 35 <10 >90% RBO1-830-25
980.0 40 <12 >90% RBO1-980-25
LPF (AOI = Odeg)

Laser Line

WYL Blocking @ Laser Line Pass Band Range PN (@25mm)

(nm) OD nm T%

325.0 >6 3292 - 450 >90% RL01-325-25

355.0 >6 359.6 - 850 >90% RL01-355-25

363.8 >6 368.5 - 850 >90% RLO1-363-25

405.4 >6 410.5 - 850 >90% RL01-405-25

425.4 >6 430.8 - 850 >90% RLO1-425-25

441.6 >6 4473 - 1000 >90% RLO1-441-25

4579 >6 463.9 - 1000 >90% RLO1-457-25

473.0 >6 479.1 - 1000 >90% RLO1-473-25

488.0 >6 4943 - 1100 >90% RLO1-488-25

491.0 >6 4975 - 1100 >90% RL01-491-25

5145 >6 521.2 - 1200 >90% RLO1-514-25

532.0 >6 538.9 - 1200 >90% RL01-532-25

568.2 >6 575.6 - 1200 >90% RLO1-568-25

632.8 >6 641.0 - 1200 >90% RLO1-632-25

647.1 >6 655.5 - 1200 >90% RLO1-647-25

658.0 >6 666.5 - 1200 >90% RLO1-658-25

664.0 >6 672.6 - 1200 >90% RLO1-664-25

780.0 >6 790.1 - 1200 >90% RLO1-780-25

785.0 >6 795.2 - 1200 >90% RLO1-785-25

808.0 >6 818.5 - 1200 >90% RLO1-808-25

830.0 >6 840.8 - 1200 >90% RLO1-830-25

980.0 >6 992.7 - 1200 >90% RL01-980-25

1064.0 >6 1077.8 - 1700 >90% RLO1-1064-25
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Dichroic (AOI = 45deg)
Laser Line
ion @
WVL Reﬂectif)_n @Laser Pass Band PN (@25mm)
ne
(nm) R% Range T%
325.0 >95% 329.2 - 450 >90% RDO01-325-25 532nm Raman Filters
355.0 >95% 359.6 - 850 >90% RDO1-355-25
363.8 >95% 368.5 - 850 >90% RDO01-363-25 100
)
405.4 >95% 410.5 - 850 >90% RDO1-405-25 ~ 80
2 —LPF
4254 >95% 430.8 - 850 >90% RD01-425-25 c 70
S 60 BPF
441.6 >95% 447.3 - 1000 >90% RDO1-441-25 2 5 — Dichroic
457.9 >95% 463.9 - 1000 >90% RDO01-457-25 g 40
30
473.0 >95% 479.1 -1000 >90% RDO1-473-25 = 20
488.0 >95% 494.3 - 1100 >90% RDO1-488-25 01
0
491.0 >95% 497.5 - 1100 >90% RDO1-491-25 500 550 600 650 700 750 800
514.5 >95% 521.2 - 1200 >90% RDO1-514-25 Wavelength (nm)
532.0 >95% 538.9 - 1200 >90% RDO1-532-25
568.2 >95% 575.6 - 1200 >90% RDO1-568-25
632.8 >95% 641.0 - 1200 >90% RDO1-632-25
647.1 >95% 655.5 - 1200 >90% RDO1-647-25 .
° ° 633nm Raman Filters
658.0 >95% 666.5 - 1200 >90% RDO1-658-25
664.0 >95% 672.6 - 1200 >90% RDO1-664-25 100
780.0 >95% 790.1 - 1200 >90% RDO1-780-25 _ Zg
q
785.0 >95% 795.2 - 1200 >90% RDO1-785-25 % 70
808.0 >95% 818.5 - 1200 >90% RD01-808-25 2 60 —LPF
2 50 — BPF
830.0 >95% 840.8 - 1200 >90% RDO1-830-25 [
2 —— Dichroic
980.0 >95% 992.7 - 1200 >90% RD01-980-25 g 30
F 20
1064.0 >95% 1077.8 - 1700 >90% RDO1-1064-25 10
0 -y i
600 650 700 750 800 850 900
Wavelength (nm)
785nm Raman Filters 808nm Raman Filters
100 - 100
90 90
: 80 § 80
< 7 g 70
S 60 ——LPF 2 60 ——LPF
» [7]
8 50 —BPF 2 %0 —BPF
5 40 [ —— Dichroic 2 40 —— Dichroic
5 30 g 077
£ 2 [ E 20
10 [ 10
ol U | 0 |
750 800 850 900 950 1000 1050 800 850 900 950 1000 1050 1100
Wavelength (nm) Wavelength (nm)
1064nm Raman Filters
100
90
:\;; 80
T 70
S 60 —LPF
[ |
£ 50 ——BPF
€ 40 [ h )
] [ —— Dichroic
S 30 l
= 20
10
o L4l |
1050 1100 1150 1200 1250 1300 1350
Wavelength (nm)
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3
Fluorescence Filters ®

-

Typical Fluorescence Filter Sets

Exciter Emitter Dichroic . . .

Fluorophore = CWL (nm) BW (nm) CWL (nm) BW (nm) Reflection

(nm)
Features:
CFP 438 20 483 30 426 - 450
CY3 531 30 593 75 499 - 555 - High transmission: > 90%
CY5 628 60 692 70 504 - 651 - High reflection (dichroic beam splitter):
>98%
DAPI 377 50 447 50 344 - 404 - Steep slope
FITC 482 30 536 40 446 - 500 - Hard dielectric coating with superior
environmental reliability and durability
GFP 472 40 520 50 442 - 488
Texas Red 562 40 624 60 530 - 585
TRITC 543 50 593 55 499 - 555
YFP 500 20 542 30 488 - 513
Sample Spectrum
Fluorescence Excitation Filter: BPF370
YFP Fluorenscence Filter 100 N
100 T r/_" A % N :Z Ll
80 a \ 10
80 1 : \\“ s
Erxiter 70— 4/10/06 f ‘ .
< 60 ——Emitter 60 “ o
e Dichroic g 50 :i:
= 40 A = 40 | as| |
20 Tyt zz J‘\‘ ZZ?
; LU L o ] \ g
450 500 550 600 650 0 J \
WVL (nm) 340 350 360 370 380 390 400
WVL (nm)
Excellent Uniformity Fluorescence Emission Filter: BPF430
As shown at the right, we are able to make those fluorescence filters with very 100 |
good uniformity. For instance, the center wavelength variation over a 3” x 3” ® v‘ AR R
wafer is less than 0.5 nm. * riss| |
This will result in much better image, especially in a system with large NA an ° o[ |
large beam size. s :Z 04/11/06 —rus|
High Transmission :Z o
Our fluorescence filters have high transmission, with transmittance higher than TZ il
85 % in UV, and larger than 90 % in visible. , ]
(See spectra at the right, measured at wafer level before AR is applied on the 30 360 IO 30 30 400 410 420 430 40 450 460 470 450 430 50D
back). WYL (nm)
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Features / Benefits

- High transmission: > 90%

- Steep slope (roll-off to 5 OD): < 1% of
laser wavelength

- Wide blocking range (customer
application specific)

- Negligible temperature dependence of
laser wavelength

- Hard dielectric coating with superior
environmental reliability and durability
(for telecom application, meeting
Telecordia standards)

Sample Spectrum

355 nm filter with 5 OD blocking
from 200 - 1200nm

¥inm Alker

L
“ a
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¥Fam Ai%er
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L

Laser Line Filters

Wavelength | Tpeak (%)* | FWHM (nm)
325.0 > 80 2.0
355.0 > 80 2.0
375.0 > 85 2.0
387.0 >90 2.0
) . 473.0 >90 25
375 nm filter with 5 OD blocking
from 200 - 1200nm 488.0 >90 2.5
375nm Filter 4910 > 90 25
60 532.0 >90 3.0
50 n
561.0 >90 3.0
40
§ 30 632.8 >90 3.0
% 647.1 >90 3.0
10
0 670.0 >90 3.0
350 355 360 365 370 375 380 385 390 395 400
WYL (nm) 780.0 >90 3.0
- 785.0 >90 3.0
FTEmm Al
z : 808.0 >90 3.0
12
o 830.0 >90 3.0
2 @ 976.0 >90 3.5
LY
. 980.0 >90 3.5
: : 1047.1 >80 2.0
]
= = = . = e = 1064.0 >90 4.0
AL i §

TEinm Aler

T TG AT |

* Note: Typical values. For very wide range blocking, contact Lightwaves2020 for detailed specs.
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Custom Coating Service

Lightwaves2020’s optical coating division develops optical thin film filters and related
optical components for various high end applications, from medical imaging, spectroscop-
ic instrumentation, raman lasers, high power lasers, optical sensing, acrospace, and mili-
tary & defense as well as telecommunications.

Equipped with state-of-the-art optical coating systems and its industry-leading and propri-
etary optical thin film technology, Lightwaves2020 manufactures and supplies cutting-
edge optical thin film products for demanding applications in wavelength range from
200nm to 2500nm. Lightwaves2020 always works closely with its customers in the
design-in for new product development.

In conjunction with Lightwaves2020’s other technologies in liquid crystal, fiber optics,
test and measurement, system integration, and automation, we are able to provide a com-
plete and cost effective optical solution for various applications.

Products

- Band Pass Filters

- Beam Splitters

- Biomedical Spectroscopy Imaging Filters
- CWDM Filters

- Dichroic Filters

- DWDM Filters

- Edge Filters

- Fluorescence Filters

- Gain Flattening Filters

- Laser Line Filters

- Near IR Spectroscopy Band Pass Filters
- Other Telecom Filters

- Raman Filters

- UV Filters

www.lightwaves2020.com

Applications

- Aerospace

- Biomedical optics

- Displays

- Fiber optics (telecommunications)
- High power lasers

- Military and defense

- Optical sensing

- Optical spectroscopic instrumentations
- Raman lasers

- Scientific instrumentations

- UV optics

53
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Qptical Filters for The Future

» Cutting-edge designs and manufacturing
* Superior performance for deManding applications

{6(Lightwave52020

’”
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Features / Benefits

- Handheld, lightweight design

- High power capability

- Highly accurate, low wavelength
sensitivity

- Cost-effective, efficient, portable,
and reliable

- Built-in standard USB 2.0 interface

- Sleek, stylish design via rugged,
durable housing

- Brilliant 3.5” color TFT display

- Bluetooth™ ready

- One CF type II card expansion slot

- One SD / MMC card expansion slot

- Built-in data storage management

- Touch screen and user friendly GUI

Applications

- Manufacturing

- Maintenance

- Administration (local or on-site)
- R&D / laboratory

- Quality assurance

Parameters

Wavelength Range
Calibration Wavelengths
Attenuation Range
Input Power Range
Output Power Range*

Insertion Loss'

Repeatability

Linearity

Resolution

Thermal Stability
Measurement Accuracy '
Response Time
General Performances
Operating Temperature

Storage Temperature

Variable
Optical Attenuator
1520 to 1610nm
1550 nm
3.0 to 60dB

2.5 dB typical
3.0 dB maximum
+ 0.02dB typical

+ 0.05dB maximum
+0.15dB
0.05dB
+ 0.5dB
+0.5dB

<2s

Relative Humidity (non-condensing)

Maximum Input Optical Power

Size (Hx W x D)
Weight

Optical Connector
Electric Power Supply
Communication

Tone Detection

NOTE: 1. At room temperature and without connector.
2. Input optical power must be 3dBm higher than required output optical power.

Handheld Network Link Tester

Input
Power Meter
1520 to 1610nm
1550 nm

+23 to —-50dBm
2.5 dB typical
3.0 dB maximum
+ 0.02dB typical
+ 0.05dB maximum

+0.15dB
0.05dB
+0.5dB
+0.3dB

0 to 40°C
-20 to 60°C

Output
Power Controller
1520 to 1610nm

1550 nm

+20 to —50 dBm
2.5 dB typical
3.0 dB maximum
+0.02 dB typical
+ 0.05dB maximum

+0.15dB
0.05dB
+0.5dB
+0.3dB

<2s

10 to 90%RH

23 dBm

88x192x 35

~1.5Ib

SC/UPC

Batteries or AC

RS-232

Continuous, 270Hz, 1KHz, 2KHz

L] W] [1] [o] [1] [2] [a]

This product information is subject to change without notice.
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Handheld Wavelength and Power Meter

Specifications

Optical
Parameters Unit Specification
Wavelength Range nm 1260 to 1620
Wavelength Accuracy nm +/- 0.1%
Features / Benefits
Wavelength Display Resolution nm 0.01 . . .
- Handheld, lightweight design
Optical Power Range in Wavelength Measurement dBm -35to +15 - Quickly and accurately measures
Power Range dBm -60 to +15 wavelengtl.ls and power
- Cost-effective, efficient, portable,
Optical Power Accuracy dB +/- 0.1* and reliable
Optical Power Resolution dB 0.01 ) Easy. anq convenient for on-site
applications
Maximum Input Optical Power dBm 20 - Built-in standard USB 2.0 interface
Optical Connector ) SC / UPC - Sleek, styhsh.demgn via rugged,
durable housing
*: The accuracy is at 1310 nm and 1550 nm, at 23 °C. - Brilliant 3.5" color TFT display
- Bluetooth™ ready

Envi tal & Physical - One CF type II expansion slot
- One SD/ MMC expansion st

It Unit Specificati - Built-in data storage management
em m pecitication - Touch screen and user-friendly GUI
Operating Temperature =*C 0 to 40
Storage Temperature °C -20to 70 Apphcatlons
Relative Humidity (Non-Condensing) %RH 10 to 90 ) Maflufacturmg
- Maintenance
Size (Hx W x D) mm 88 x 192 x 35 - Administration (local and on-site)
Weight With Jacket b 12 - Network installation and monitoring
- CATV
Power Supply VvDC 9, batteries or adapter - FTTx
- R & D/ laboratory

L] w] [1] [o] [4] [1] [2]

This product information is subject to change without notice.
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Handheld Polarization Synthesizer

Specifications

Optical
Parameters Unit Specification
Features / Benefits Wavelength Range nm 1520 to 16107
- Handheld, lightweight design Input Power Range dBm -20to 10
- Track and lock polarization (SOP) Tegiean Lo dB <15
- Insensitive to small fluctuation
of input SOP Return Loss dB >50
- Wide-range wavelength detection PMD ps <0.1
and measurement
- Low insertion loss SOP Tracking Accuracy ° <2
- Real-time display of Poincaré sphere SOP Resolution _ £0.02
- Cost-effective, efficient, portable,
and reliable SOP Settling Time second <3.0
- Built-in standard USB 2.0 interface Optical Connector _ SC / UPC
- Sleek, stylish design via rugged,

durable housing *: Other ranges available
- Brilliant 3.5" color TFT display

- Bluetooth™ ready Environmental & Physical

- One CF type II expansion slot

- One SD / MMC expansion slot e Unit Specification

- Built-in data storage management

- Touch screen and user-friendly GUI Operating Temperature °C 0 to 40
Storage Temperature °C -20 to 70

Appllcatlons Relative Humidity (Non-Condensing) %RH 10 to 90

- Manufacturing Size (Hx W x D) mm 88x192x 35

- Maintenance . .

- Administration Weight With Jacket Ib 1.2

- R& D / laboratory Power Supply vDC 9, batteries or adapter

Ll W [1] [o] [3] [2] [a]

This product information is subject to change without notice.
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Handheld Polarimeter

Specifications

Optical
Parameters Unit Specification
Wavelength Range nm 1520 to 1610 Features / Benefits
Input Power Range dBm 33103 - Handheld, lightweight design
SOP Accuracy degree <2.0 - Large, dynamic range of measurement
. - No moving parts and unlimited data
DOP Accuracy degree <+/- 5.0%, (+/- 2.0% typical) loggi
ogging
Return Loss dB > 50 - Customized calibration options
. - Precise, real-time display of SOP
Optical Connector - SC /UPC .
and Poincare sphere

- Cost-effective, efficient, portable,
and reliable
- Built-in standard USB 2.0 interface

Environmental & Physical - Sleek, stylish design via rugged,

durable housing

- Brilliant 3.5” color TFT display
Item Unit Specification - Bluetooth™ ready
Operating Temperature °C 0 to 40 - One CF type II expansion slot

. - One SD / MMC expansion slot

Storage Temperature C -20 to 70 - Built-in data storage management
Relative Humidity (non-condensing) %RH 10 to 90 - Touch screen and user-friendly interface
Size (Hx W x D) mm 88x192x 35

Applications
Weight With Jacket Ib 1.2

. - Manufacturing

Power Supply VDC 9, batteries or adapter - Maintenance

- Administration (local or on-site)
- R&D / laboratory

L W[ @2 2 E

This product information is subject to change without notice.
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Features / Benefits

High Power Tunable Laser Source

Specifications

- High output power

- High side-mode suppression ratio Parameters Unit Specifications

- Narrow line width )

- High degree of polarization Operating Wavelength Range nm 1525 - 1565

- Very stable and repeatable Nominal Output Power dBm 17

- Free of hop -

- Digital display Output Power Stability dB/hr <0.01

- RS232 interface Degree of Polarization % 100
Side-Mode Suppression Ratio dB > 60

Applications Line Width nm <0.05

- Optical components testing Wavelength Accuracy nm <0.01

- In-siFe optical monitoring in thin film Tuning Resolution om 0.01

coating

- Fiber sensing Driving Voltage (AC) A% 90 to 240
Driving Current A <0.5
Operating Temperature °C -5 to 50
Storage Temperature “C -20 to 85
Relative Humidity %RH 5t0 90
Optical Connector - FC/APC mating sleeve
Dimensions mm 257x 103 x 313

[L] W] [2] [o] [2] [3] [a]

This product information is subject to change without notice.
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