//\\
Ongran |
gk V™ g

Wigre Wekgg, N
] \QT "E“Q'\Trav .
if . St
a\'\Smme‘, '
lm“"‘ilta
Ser
. 3 [
% La%rﬁmw
Snon
\\ La“”n

Ongy

NOWWITH UPTO 40 GHz BANDWIDTH

IQTransmitter
Industry Leading High Bandwidth of 40 GHz

Full & Emulated Dual-Polarization IQTransmitter

- Your choice of 40 GHz, 26 GHz or 11 GHz of bandwidth

- Pattern independent Automatic Bias Control

- High repeatability and reliability of optimized optical signals

- Inbuilt narrow linewidth tunable laser ya

- Perfect for M-QAM, M-PSK, OFDM and custom modulation formats ﬁ\
- Intuitive and userfriendly GUI COh@ rent\\ /' ="

- Complete remote control capability

- Capable of supporting baud rates beyond 64 GBaud SO | U J[ |ONS
- Highly customizable to suit your needs

complexity made simple.



Providing Complete Solutions to R&D Engineers
in Coherent Optical Communications

RF electrical signal generation of
high bandwidth PRBS signals

Generation of high bandwidth optical signals
encoded with complex modulation formats

YOUR FIBER
NETWORK

THE HIGHEST PERFORMING OPTICAL MODULATION ANALYZER ON THE MARKET

Teledyne LeCroy
In partnership with Teledyne LeCroy we offer;

‘Gold Standard’ Coherent optical receiver
with up to 70GHz signal bandwidth

Optical modulation analyzer software

Real-time oscilloscope

cohereﬂ;\\/ -

solutions

complexity made simple.

Contact us for available options
www.coherent-solutions.com




Introducing the World's Highest Performing &
Commercially Available Transmitter - Up to 40GHz

At up to 40 GHz bandwidth, Coherent Solutions’
IQTransmitter is the world leader with the highest
bandwidth commercially available. The IQTransmitter
enables quick and simple generation of phase
modulated optical signals in one, simple to use unit.
Even better, the IQTransmitter’s unique range of
customizations give you unrivalled flexibility and even
greater value - Out of the Box.

Generate 16QAM, OFDM & More

The IQTransmitter uses high bandwidth linear RF amplifiers to enable
generation of any multi-level optical modulation formats when used with RF
Arbitrary Waveform Generators (AWG).

The Ideal 'Golden' Optical Signal Source

Generating and controlling phase modulated optical signals is made easy with
the IQTransmitter. Available in three different versions; full dual-polarization,
emulated dual-polarization and single polarization, you can select from the
most flexible customizations commercially available. The IQTransmitter is
referred to as a 'Golden' reference optical signal source because of its high
repeatability and reliability - Every time you turn it on.

Its unrivalled high bandwidth of 40 GHz (typical) ensures high quality optical
signal generation, making it the ideal optical signal source for coherent
communications applications.

One User-friendly GUI for all the Instruments

The 'lQSignal-Manager' software enables simple set up and control of the
IQTransmitter. IQSignal-Manager automatically discovers any compatible
instrument on the Local Area Network so you can monitor and control the
IQTransmitter from the comfort of your own desk. When used together
with the Coherent Solutions' IQPPG, the same software synchronizes and
communicates to both instruments for quick and efficient control.

m With the vast array of options available, the possibilities are almost endless!

Do not hesitate to contact us to help you configure the system that meets your
specific needs - ‘Complexity will be Made Simple'.

IQTransmitter | Complex Modulation Transmitter L ] ]



Samples of Signals Generated with the IQTransmitter

High baud rate sample QPSK at 56 GBaud

Disabied, 400e-3/div, 400e-3/div, 400e-3/div,
DBion C3 2,98 psidiv, 2.98 psidiv, 400e-3/div)
3.998 k¥

A high quality QPSK signal at 56 GBaud. EVM ~ 11.90%

DP-QPSK

e av

400e-3idv 400e-3idiv 400e-3idiv 400e-3idv 400e-3/div|
8.0psidiv 400e-3/div 8.0psidiv 400e-3/div
5.118 ki 5.118 ki

A high quality DP-QPSK signal at 21 GBaud. EVM ~ 5.55%

-0mplex Mod
Piex ModulationTr

lOTransrnittef
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DP-16QAM

400e-3/div
8.0 ps/div
620 k#

A high quality DP-16QAM signal at 21 GBaud. EVM ~ 5.62%

DP-8QAM

400e-3/div|
8.0 ps/div
5118 k3#

A high quality DP-BQAM signal at 21 GBaud. EVM ~ 6.53%

A high quality BPSK signal at 21 GBaud. EVM ~ 7.31%

IQTransmitter | Complex Modulation Transmitter




Example Applications

Optical Communication R&D - Coherent receiver design
Engineers need to be able to quickly verification and testing

and cost-effectively generate high- - 200G, 400 G Coherent System
bandwidth optical signals such development using multi-leveled
as 56 GBaud DP-QPSK to support modulation formats such as 8QAM,
development in fields such as: 16QAM and 640AM

- Stable and repeatable DP-QPSK or
DP-16QAM signal generation for
ICRTesting

- Cost effective DWDM channel
loading by modulating multiple
carriers

e ‘\i
\ - Complex Modulation Transmitter
coherent N/~ gl ’ Internal LO Output

IQTransmitter ! D

On/Off

CONFIGURE
TOYOUR NEEDS

- 40 GHz, 26 GHz or 11 GHz system bandwidth

- Full dual polarization, emulated dual polarization & single polarization version
- Automatic or manual bias control

- Adjustable 1Q RF delay (external part)

- Internal narrow linewidth, tunable laser - C and/or L band

m Talk to our experts to help design your best configuration
in accordance with your current set-up, target outcome & budget.

6 mm  Coherent Solutions



Pattern Independent Automatic Bias Controller

The IQTransmitter is an ideal 'Golden Standard' reference in terms of
Repeatability and Reliability. The use of our new improved Automatic Bias
Control (ABC) makes it easy for engineers to bias at a desired location.
ABC's high stability ensures that bias points are maintained at the desired
location. The ABC allows engineers to work with Arbitrary modulation
formats including M-QAM, M-PSK, etc. Our dedicated software for ABC
offers complete remote operation capability allowing the user to control the
setup even while travelling. These features make the Coherent Solutions'
IQTransmitter a superb plug-and-play R&D optical signal generator.

‘\\
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Introducing the Full Dual-Polarization IQTransmitter

The full dual-polarization IQTransmitter is a leader in its class; providing more capability,
more flexibility and greater ease of use.

For applications requiring loading and transmission of The full dual-polarization IQTransmitter is compatible with
true data, the full dual-polarization IQTransmitter provides any 4 channel PPG or AWG; and a wide range of options
capability to transmit independent data on all four are available to optimize your investment.

tributary RF channels.

Internal laser Modulator optical
control input/output

« Complex ModulationT
Dual Polarization Modulator

1QTransmitter ’ m .

Laser.In Signal Out

RF Signal Inputs (V-type 1.85mmj
[ I I 1

X Polarization X Polasization ¥ Polarization ¥ Polarization
In-phase Quadrature In-phass Quadrture
MAX 500mVpp

Internal laser High-speed RF

Power On/Off output signal inputs

8 m Coherent Solutions



IQTransmitter - FDP Schematic Diagram

RF Signal Inputs

Q Q

X-Q Y-1
Q Q Q Q
4 | )
Y Y * ? Linear RF Amps

Polarization Diverse |1Q Modulator

Optical Input X-| Y-Q Optical Output

X- X-Q  X-Phase Y- Y-Q Y-Phase
Laser Automatic Bias Control
§ I I >
LO Output USB to PC Ethernet to PC

LEGEND  (O= Optical (O=Electrical (== RF Connection
Connection Connection

Standard Features Available Options
- High bandwidth of 40 GHz (typical)

- 4 x 1.85 mm high speed RF signal inputs
o _ ) - Choose between 40 GHz, 26 GHz or 11 GHz of
- Built-in C-band narrow linewidth tunable laser system bandwidth

- Automatic software modulator bias control

- High bandwidth linear RF amplifiers
- Choose C and / or L band built-in tunable laser with

<100 kHz linewidth and up to 15 dBm of output power

IQTransmitter | Complex ModulationTransmitter —m =




Versatile Configuration Options for FDP

Full Dual-Pol M-QAM, M-PSK & Arbitrary Signal Generation

When used in conjunction with an appropriate 4 channel AWG (or two
dual-channel synchronized AWG's), fully independent Dual-Pol M-QAM
optical signals can be synthesized. This enables the R&D Engineer to
generate optical data streams that reflect current state-of-art long-haul
optical communication systems.

RE Signal lnputs (Vtype 1.85mm)
I

CH1 CH2 CH3 CH4

Q, (Ch.1) Q, (Ch.1) Q, (Ch.1)

I, (Ch.2) 8 I, (Ch.2) I, (Ch.2)

x-pol

Q, (Ch.3)

I, (Ch.4) [ I, (Ch.4)

y-pol

10 m Coherent Solutions



Introducing the
Emulated Dual-Polarization 1QTransmitter

Emulated dual-polarization generation is a cost-effective solution which enables you to
generate dual-polarization phase modulated signals with just two RF input channels.

The Emulated Dual-Polarization IQ Transmitter can The two RF inputs can be driven by differential outputs of
generate dual-polarization phase modulated signals by a single channel data source. So with the emulated dual-
optically polarization multiplexing a delayed copy of the polarization generator you can create DP-QPSK signals
single-polarization modulated signal. using two differential outputs of a single channel PPG -

significantly reducing costs in applications which do not
require independent data.

Internal laser Internal laser Modulator optical Modulator bias
control output input / output controls; optional

ki \\‘if += Complex Modulstion Transmitter 7 e
coherant & internal Laser Single Polarization Modulator
) IQTransmitter .

a4 W

Lasar In Signal Out

In-phase Quadrature Fhase Offsot

Dual Polarization Emulaicr RF Signal Inputs [V-type 1.85mm}
g

@

Signal Out

IQTransmitterrEDP .
generator optical High-speed RF
input / output

Power

On / Off signal inputs

IQTransmitter | Complex Modulation Transmitter L ] ] 1



IQTransmitter - EDP Schematic Diagram

ignal Inputs
X-Q

Q

Optical Input

Q

Optical Output

Dual-Pol. Dual-Pol.
Generator Input Generator Output

Q

RF S

X-1

Q
( :

1Q Modulator

50/50% optical Polarization
beam splitter Beam Combiner

(@)

Optical Delay

Laser

X-1 X-Q X-Phase

Automatic Bias Control

O n u n

LO Output | Q 1&Q Phase

Manual Bias Controls

LEGEND

Standard Features

- Emulated dual-polarization generator

- High bandwidth of 40 GHz (typical)

- 2x1.85 mm high speed RF signal inputs

- Built-in C-band narrow linewidth tunable laser
- Manual hardware modulator bias controls

- High bandwidth linear RF amplifiers

O= Optical

O O

USB to PC Ethernet to PC
O=Electrical (== RF Connection Optional
Connection Connection

Available Options

- Choose between 40 GHz, 26 GHz or 11 GHz of
system bandwidth

- Enable automatic bias control via the dedicated
software controller which replaces the manual
hardware bias controls

- Choose the adjustable RF delay option when control
of the skew between RF inputs is required. The ADL is
supplied as an external part.

12 mm  Coherent Solutions




Versatile Configuration Options for EDP

Emulated Dual-Pol M-QAM, M-PSK & Arbitrary Signal Generation

For the majority of R&D applications it is not essential for two polarization
states to contain different data, e.g. coherent receiver R&D. In such
applications the EDP IQTransmitter offers a more cost-effective solution. If
you need high-quality, high-bandwidth DP-QPSK optical signals, but don’t
need independent data on the X &Y polarizations, use the IQPPG-DUAL to
generate your signals. With the addition of an external delay-line, full control
of the skew between | & Q channels in each polarization can be achieved.

CH1 CH2

+ Complox ModulationTransitior
IQTransmitter

IQTransmitter | Complex Modulation Transmitter

Q (Ch.1)

I (Ch.2)

x-pol

Q (Ch.1)

I (Ch.2)

y-pol

Q (Ch.1)

I (Ch.2)

x-pol

Q (Ch.1)

I (Ch.2)




Intuitive GUI

Intuitive 'IQSignal-Manager' for
More Flexibility in Modulator
Bias Control

1QSignal-Manager

(€) monitor

INSTRUMENTS

- o

SETTINGS | HELP | ABOUT

/ 197X (Laser [ (xq XP \
1 H L H 1P Adad 1010103 Output: O Off Voltage (V): Voltage (V): , Voltage (V): .
The 'lQSignal-Manager' is the dedicated e 0 U o 9el [s600 9=t 2390 9= {10270
Freq. (THz): | 1915000 Offset 0 Offset: 0 Offset 0
Maodel: VIQTX-Virtual
. . . .. Version: 100 Power (dBm}: | 1500 <A = [ ]A < A
bias control software to adJUSt individual ersion Bias: | | Aute [m| Manual ||Bias: | |Auto [m| Manual || Bias: | | Auto 'm|Manual
Global: Act. Power (dBm): 15.00 - . .
. . . Qut. Power (dBm): 8.00 i ¥Q YP
bias settings or select automatic Bos.  ute [ Mania
Voltage (V): | -3.200 Voltage (V): | -4.580 Voltage (V): | 2,540
o . . A Mod. Format:| QPSK ~ et Offset Offet 0
optimization, which lets you quickly and Abvanced St = [o = [0 = o
v g ) . e
Bias: Aute m Manual Bias: Auto |m Manual Bias: Auto ® Manual /
effortlessly generate optimized QPSK or
16QAM sigha Is. / 1QPPG  Channel 1 [ Channel 2 [ Channel 3 (" Channel 4 \
1P Address: 1010104 Output: |m On Off Qutput: | On Off Output:  ® On off Output:  m On Off
serial Noi 5678 Vpk-pk (mV): | 380,00 Vpk-pk (mV): | 350,00 Vpk-pk (mV): | 380,00 Vpk-pk (mV): | 33000
Maodel: VIQPPG-Virt... ;
Version: 100 Delay (UD: | p.g00 Delay (UD: | 0,000 Delay (UD: | 0.000 Delay (UI): | 0,000
Global: Bit Pattern: | 7 + | ||BitPattem: 7 « | || BitPattem: 7 - || BitPatterm: 7 .

: | 28.000

380,00
RF Off
+ 10 MHz Ext. Reference

™ Compiax Tr t
% Modulagin, ansm;
SMifter

QT"'lrlSr‘r\itter

Interngy Laser

Dual p
Olarizay,
N Mody,
ator

Laser ),

Signal o
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In*Dhage

Vlarizatio

In-Dhage

Trigger Out
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Technical Specifications

IQTransmitter - Modulator Specifications

Modulator Type

Wavelength Range

DC Extinction Ratio

Maximum Optical Input Power
Input Optical Connector Type
Output Optical ConnectorType
RF Bandwidth

Number of RF Inputs

RF Connector Type

RF Return Loss

Maximum RF Input Voltage

Insertion Loss

Modulator Type
Wavelength Range
Optical Return Loss
RF Bandwidth

Number of RF Inputs

General Characteristics

Dimensions W x D x H

Weight

PC Interface

Operating System Requirements
Power Supply

Operating Temperature Range

11 GHz 26 GHz 40 GHz
Dual-polarization LiNbO, 1Q Modulator
1530 - 1610 nm
>20dB
16 dBm
PM FC/PC
PM FC/PC

> 23 GHz,
26 GHz (typical)

4

11 GHz (typical) 40 GHz (typical)

RF 2.92 mm Female RF 1.85 mm Female
-15 dB (typical)

500 mV

<2 dB

Single-polarization LiNbO, IQ Modulator
1530 - 1570 nm 1530 - 1610 nm
>30dB T.B.D.

> 22 GHz, 40 GHz (typical)
26 GHz (typical)

2

11 GHz (typical)

440 x 390 x 97 mm | 17.3 x 15.4 x 3.8 inches
6 kg | 13.2 Ibs

USB 2.0, Ethernet

Windows 7, 8 or 10 (32 or 64 bit)

100 - 240V, 50 - 60 Hz, 70 W

+5 °C to +45 °C | 41 °F to 113 °F

See page 16 for available options. Note: All specifications subject to change without notice.

IQTransmitter | Complex Modulation Transmitter L ] ]
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Product Selection Guide

Coherent Solutions understands that everyone's needs are unique. The IQTransmitter
Is highly customizable and can be upgraded with various options to suit your

specific requirements.

A selection of common configurations are presented in the comparison table to help you make the right choice.

IQTransmitter ~ DP Emulation  Independent QPSK, M-QAM, OFDM
Option with 2 RF data on 4 RF OOK, BPSK generation
Configuiration channels channels generation

EDP v v v
EDP-ABC v v v
EDP-CL v v v
EDP-ABC-CL v v v

FDP v v
FDP-CL v v
Options

- System bandwidth

- 2 RF inputs (I & Q) which are optically multiplexed to produce Ix, Qx, ly, Qy
- C-band operation

- Internal C-band narrow linewidth tunable laser

- Manual modulator bias controls and phase offset

- Provides fully independent modulation of | , Q, Iv, (1y

- Linear internal RF amplifiers, suitable for M-QAM and M-PSK modulation formats

- C+L band operation
- Internal C-band narrow linewidth tunable laser

SW Bias
Control with
ABC

- ABC option replaces the hardware bias controls with an integrated function in the 'lIQSignal-Manager' software.

IQSignal-Manager allows individual adjustment of I, Q and 1Q phase offset and also can optimize the bias points

automatically
- ABC is built-in the FDP and is optional for the SP & EDP Transmitter

Supported Modulation Formats Arbitrary

Bias Control Options Automatic locking, individual manual bias control

16 mm  Coherent Solutions



- Manual RF delay adjustment when skew control between RF inputs is required

- This is of use when a single-channel PPG is used (data & data)

- The ADL option is delivered as an external part

Adjustable Delay Range
Fixed Delay Offset

Phase Shift Per ShaftTurn
Time Delay Per ShaftTurn
RF Bandwidth

100 ps

400 ps at minimum adjustable delay setting
1.5 °/GHz

4.4 ps

26 GHz

A C-band tunable laser is built-in as standard option.You can upgrade to increase its wavelength range to C & L-band

(with the -CL option).You can also remove the built-in laser (with the -NL option), for an extra cost reduction.

Operating wavelength range (nm)
Operating frequency range (THz)

Laser type

Frequency tuning resolution (wavelength)®
Tuning time

Maximum optical output power

Minimum optical output power

Optical power uncertainty after calibration®
Power stability over 24 hours

Power flatness over entire wavelength range
Output power tuning resolution

Power monitoring

Polarization extinction ratio at
the PM fiber output

Relative intensity noise RIN (for 13 dBm)

Linewidth (FWHM), instantaneous®
Side-mode suppression ratio
Relative frequency accuracy®
Absolute frequency accuracy®

Frequency stability (wavelength) over
24 hourst

C-band C & L-band
1527.605 - 1567.132 1527.605 - 1608.760
191.30 - 196.25 186.35 - 196.25

Thermally tuned External Cavity Diode Laser (ECDL)
1 MHz (~0.01 pm)
<25s

15.4 dBm 12.2 dBm
6.6 dBm 3.4 dBm
+0.4dB
+ 0.03 dB typ.
+0.25 dB
0.01 dB
Built-in

> 20 dB

-145 dB/Hz (10 MHz - 40 GHz)

< 100 kHz (25 kHz typ.)
40 dB (55 dB typ.)
+ 1.5 GHz
+ 2.5 GHz

+ 0.3 GHz (+ 3 pm)

Notes: @ Specifications are valid at 23 °C + 3 °C. ® At maximum output power. ¢ The laser uses a small FM dithering as part of its wavelength-
locking mechanism. The instantaneous linewidth is measured in 1 ms (integration time). ¢ Varies slightly according to wavelength.

All specifications subject to change without notice.

IQTransmitter | Complex Modulation Transmitter L ] ]
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Notes

Product Warranty SUZN  All Coherent Solutions’ products come
with a standard 3 year warranty.

*

Ordering Information

IQTransmitter: 1QTX - XX - XX - XX - XX
Bandwidth — L Wavelength Band
40 = 40 GHz (C band is standard)
26 = 26 GHz CL=C&Lband
11=11GHz NL = No laser
Polarization Bias Control*
FDP = Full Dual Polarization ABC = Automatic Bias Control
EDP = Emulated Dual
Polarization

SP = Single Polarization

External RF Delay Line: XRF - XX
Bandwidth —
40 = 40 GHz
26 = 26 GHz
11=11GHz

Examples:

1QTX-26-EDP-ABC-CL

XRF-26

* Only an option for SP & EDP-Transmitters, ABC is built-in for FDP-Transmitters.

B TALK TO OUR EXPERTS TO HELP DESIGN YOUR BEST CONFIGURATION
IN ACCORDANCE WITH YOUR CURRENT SET-UP, TARGET OUTCOME & BUDGET.

18 mm  Coherent Solutions
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complexity made simple.
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To find out more, get in touch with us today.

Coherent Solutions Ltd
Unit A, 28 Canaveral Drive
Rosedale, Auckland 0632
New Zealand

General enquiries: info@coherent-solutions.com
Technical support: support@coherent-solutions.com
Tel: +64 9 478 4849

Fax: +64 9 478 4851

www.coherent-solutions.com

Kl www.facebook.com/CoherentSolutionsLtd
B www.youtube.com/CoherentSolutionsLtd
& www.weibo.com/CoherentSolutionsLtd
(® i.youku.com/CoherentSolutionsLtd

© 2015 Coherent Solutions Ltd. All rights reserved. No part of this publication may be reproduced, adapted, or translated in any form or by any means without the
prior permission from Coherent Solutions Ltd. All specifications are subject to change without notice. Please contact Coherent Solutions for the latest information.



