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Tektronix offers complete end-to-end testing of coherent

modulation formats.
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Signal Generation solution for Optical

= QPSK
— BSA: 1 channel 28.6G, super stress, super low jitter
— PPG: 4 channel 32G, super performance, super flexible

= QAM/OFDM
— AWG70001: 50GS/s sample
— AWG70002: 25GS/s sample rate
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AWGs Provide Multi-Level Signaling
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AWGs can generate multi-level signals from one channel,

but can also generate distorted signals without any

change in the hardware.
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Simple modulations
can be generated by
applying two
Independent signals to
optical modulation
components

This method requires
multiple channels and
extra hardware

For many modulation
schemes, this is
difficult or even
Impossible
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AWGs Provide Many Modulation Schemes

= Produce a variety of distortions
linear and non-linear, applied to
modulated signals

= Emulate issues in the transmitter,
receiver, and even the link or the
network

= Can be used to compensate for
such distortions and obtain
better-quality signals from poor-
guality components or links
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Multiple Channels by Synchronization Provide
Complete Solution

Syrchoonkzed AVGs
AWG 1 (Master) i
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= Complete Polarization Division Multiplexed transmitter emulation require 4
synchronized AWG channels to generate the Ix, Qx, ly, and Qy baseband signals.
Adequate control of those 4 signals can be used to emulate any static or dynamic
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Generating equalized signals

= AWG70001A can generate signals well beyond its 3dB bandwidth
= Frequency response of AWG front end (green curve) does not have to be
wider than spectrum of desired signal (blue curve)
— equalization (red curve) brings up AWG’s own response

= |mportant for AWG’s roll off to be gradual, without dropouts, and stable with
time/temperature
28 Gbaud AWG output sigfm
3.7% EVM SIS — S— A cwaer |

10

| |
0 5 10 15 20 25
frequency (GHz)

ert: 0.04y W/Di
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I Using RFXpress to create compensated waveforms

= RFXpress enables user to quickly design waveform for
AWG

— full control of waveform properties: modulation format,
signal rate, etc.

— moves waveform to AWG or saves file for use later

— applies correction for AWG response and OM5110
optical transmitter response

— can correct using factory calibration of AWG or user
can acquire fresh calibration via built-in wizard

= With RFXpress, user can generate and load a waveform
In 2 minutes
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I Calibration Process and Verification of EVM

RFXpress is used to create baseband 32Gbaud QPSK signal

2. RFXpress ‘RF’ Calibration used to create the correction coefficients.
Coefficients are created with multi-tones spaced 10MHz apart and
frequency up to 19GHz at AWG sampling rate of 50GS/s.

3. Signal is connected to scope to find roll off point and correction
coefficients are sent back to RFXpress.

4. RFXpress is used again to recreate the signal with the correction
coefficients/pre-compensation applied.

5. SignalVu is used to analyze the waveform on the Tek scope and
measure the EVM
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Pre-compensation Calibration in RFXpress for Improved
Performance in Test System

« Calibration is performed using RFXpress from Tektronix

« SignalVu Analysis SW running on DPO73304DX is used to measure the
electrical EVM (note — optical EVM will be lower because RMS is used instead
of Peak)

AWG70001A
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- \
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e
- e

AWG 70000 A
De-embed the distortions up to this point
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Using RFXpress to create and optimize waveforms

= RFXpress included calibration wizard, to obtain calibration of AWG + following
hardware (Note — this calibration includes both amplitude and phase

compensation)

= Connects directly to AWG & oscilloscope, sends test waveforms, acquires

results, and processes them to give calibration file

Systemn Calibration Wizard (Screen 1)

the generated signal to get a clean signal.

You can perform following types of calibration:

including the mixer and/or upconverer.

Calibration type
= RF i IF 1a

™ Direct (Mo upconversion to RF)

This wizard guides you through the setup parameters and connections.

Calibirate using

|7f5“ Oscilloscope

fell & s

Welcome to the AWG calibration wizard. Use this wizard to create a correction file which can be applied on

1. RF calibration, which requires only an AWG and an oscilloscope or a spectrum analyzer.

2_|F calibration, which reguires an AWG, an oscilloscope or a spectrum analyzer, and a device that
changes the frequency range generated by the AWG. For example: Mixer and Local oscillator.

3. 1Q calibration, which reguires an AWG, an oscilloscope or a spectrum analyzer, and a device that
upconverts the frequency range generated by the AWG to the carrier frequency.

For 1Q and IF calibration, the correction file contains the compensation for the entire system

" RSA

<Back |[ Next> |

Cancel
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Examples of equalized OM5110 transmitter output

= 28 Gbaud 16-QAM optical signal
= EVM=5.8%

| © X Const |3 Poincare 4 b @ X Eye v

X-1 Eye Measurements

X Const Measurements

|Meas. Stat |BER

[l Reset BER every new record X-Q Eve Measurements
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Examples of equalized OM5110 transmitter output

= 32 Gbaud 16-QAM optical signal
= EVM=6.5%

|© X Const (& Poincare 4 b (& X-1Eye" b

X-1 Eye Measurements — i 4|
|X-Q Eye 4 b

Horiz: 0.02+/ W/Div

X Const Measurements 2|
IMeas. Stat |BER q4p

Vert: 0.02+/ W/Div i oriz: 6.24
[l Reset BER every new record X-Q Eye Measurements Py
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I PPG3000 Series Pattern Generators

Models at 30Gb/s and 32Gb/s

— Min. rate 30 and 32
Mb/s respectively

=  Multi-channel versions with
aligned data (1, 2, or 4
channels)

= Differential data, clock, and
trigger outputs

= Adjustable output amplitude
and offset (30Gb/s unit)

= User data and built-in PRBS
data

= Built-in jitter insertion options
= Programmable error insertion
KEITHLEY Tektron/ixe

A Tektronix Company




OM4106D 33 GHz Coherent Lightwave Signal
Analyzer for >100Gb/s Analysis

Complete and open solutions to complex
measurement challenges in long-haul fiber-optic
communications

=Advanced dual-polarization in-phase and
quadrature receiver with integrated signal and
reference tunable laser sources
=Open-architecture MATLAB-based computational
engine offers powerful phase-recovery analyses with __
polarization, bit-error rates, and record/playback
=Intuitive graphical user interface controls frequently
used instrument functions:

— Laser control

— Modulation schemes

— PRBS or user-generated data
=Accessories available to easily verify optical
calibration
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Customize Analysis Software for Optical Customer

Measurements Available for QAM Signals
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Swept Spectrum Analyzer

RSA6100A with DPX™ Spectral
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Swept Spectrum Analyzer RSA6100A with DPX™ Spectral
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