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WaveAnalyzer—High Resolution Optical Spectral Analysis

The WaveAnalyzer™ 1500S Optical Spectrum Analyzer is a real-time, very-high-resolution optical spectrum
analyzer for R&D and production test applications. Based on Finisar’s fast-stepping solid-state laser, the
WaveAnalyzer 1500S uses coherent detection techniques to achieve an outstanding combination of resolution, dynamic range and measurement speed. Instrument versions are available for the C- and for the L-band.
This next-generation Optical Spectrum Analyzer provides spectral measurements with sub-pm resolution
at an update rate of 4 measurements per second across the entire C- or L-band. Scanning across smaller
spectral regions is even faster, with update rates of over 10 measurements per second across any 200 GHz
window, enabling interactive adjustment of optical components and systems.
The WaveAnalyzer’s coherent receiver provides polarization resolved data of the signal whilst its two input
ports, for different power levels, ensures coverage of a large range of optical input signals; low power single
channel signals can be analyzed as accurately as high power WDM signals.
The WaveAnalyzer 1500S is very compact and rugged, as it contains no moving parts. It is controlled using
a USB or Ethernet connection to a Windows-based computer which runs Finisar’s WaveAnalyzer software
package. A Graphical User Interface (GUI) and an Application Programming Interface (API) are both provided.

Key Features
 High spectral resolution
 Real time measurement
 Instrument versions for C-band and for L-band
available
 Update rate:
- 4 Hz for full C- or L-band scan
- 10 Hz for scan across any 200 GHz window
 Spurious-free dynamic range > 50 dB

WaveAnalyzer 1500S – High Resolution Optical Spectrum Analyzer

 External trigger
 Internal web server

Applications
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Measurement
The WaveAnalyzer 1500S supports spectral measurement applications in various domains, including communications and pulsed lasers, as shown
in the examples below.
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signal , spaced by 50 GHz

40 GHz mode-locked laser
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Two 10 Gb/s channels separated by 50 GHz; Channel 1 being
attenuated by 20 dB. The graph above shows the sum of the two
polarization components, whereas the graph below displays the
polarization components PI and PII separately.
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Spectral details of the mode-structure of a 40 GHz mode-locked
laser. The real-time update rate supports precise adjustment of
the laser cavity.

Measurement Analysis Functions
The PC based Graphic User Interface package offers various analysis
functions:
The 3-point-measurement allows very simple and quick OSNR
measurements using the traditional approach in which a 0.1nm
resolution bandwidth measurement scan is taken from which the
noise and the signal powers are estimated.
The advanced 6-point-measurement allows OSNR measurements
even between densely spaced channels, see figure on the right. The
measurement bands can be precisely adjusted to capture the noise
floor and the signal accurately.
The polarization extinction ratio method allows in-band OSNR
measurements, provided the optical signal is single polarization only
(which can be verified with the WaveAnalyzer instrument).

6-point OSNR measurement

The Multi Channel Analysis function provides measurements of the
OSNR, channel power and channel center frequency of all channels
simultaneously with an update rate of up to 10 Hz, depending on
scan range. For documentation or further analysis, the results can be
exported in a table.
The Wavelength Meter function provides fast measurements of
the power and the wavelength of multiple narrow band signals. It
can measure several hundred lines simultaneously and provides
a wavelength accuracy which is similar to dedicated wavelength
meters.

Markers
The user interface contains a powerful marker scheme which
supports further analysis capabilities, like peak detection, display
of difference frequencies and integrated power in user definable
frequency ranges.

Multi Channel Analysis

Interfacing
The user can connect to the WaveAnalyzer in point-to-point mode
from a computer using an Ethernet or USB connection, or Remote
Network Device mode over an IP network.
To ensure fastest measurement rates, it is preferred to connect the
WaveAnalyzer directly to the user‘s computer via a Gigabit Ethernet
connection using the point-to-point mode.
Trigger scheme
The WaveAnalyzer 1500S includes a trigger scheme which allows
taking measurement samples in precisely defined time windows.
This enables, for example, taking spectral measurements of signals
traveling in recirculating loops.
HTTP based programming interface
The WaveAnalyzer 1500S offers an HTTP based programming
interface. This greatly simplifies remotely controlling the instrument,
as it is independent of the programming platform.
Web server
The WaveAnalyzer instrument includes a simple web server which
allows controlling the instrument and taking measurements with a
web browser.

Wavelength Meter

Specifications
Specifications are guaranteed except where stated as typical (typ).
Model
Frequency Range

Spectral

WA 1500S / C-Band

WA 1500S / L-Band (Preliminary)

191.05 to 196.35 THz (1526.8 to 1569.1 nm)

186.0 to 191.05 THz (1569.1 to 1611.7 nm)

Spectral Sampling Resolution

20 MHz

Resolution Bandwidth (FWHM)

180 MHz (typ.)

Absolute Frequency Accuracy (1)

+/- 500 MHz

Frequency Repeatability (sweep to sweep)

50 MHz

Measurement Update Rate (2):

Power (3)

Mechanical,
Electrical and
Environmental

Notes:

Full C- or L-band scan

4 updates / s

Scan across any 200 GHz window

10 updates / s

Max Total Power

23 dBm (3 dBm for “3 dBm max” optical input)

Max Power Density

0 dBm / 20 MHz

Relative Power Accuracy

+/-0.2 dB (4)

Spurious Free Dynamic Range (1)

> 50 dB

Close-In Dynamic Range (5)

> 38 dB @ +/- 2 GHz

Operating Temperature

15°C to 35°C

Operating Humidity

10% to 85%

Communications Interface

USB 2.0, Ethernet

Trigger Input

TTL (SMA)

Trigger Output

TTL (SMA)

Power Consumption

100 V - 240 V; 20 VA

Connector Type

FC/APC

Size

241 mm x 88 mm x 316 mm

Weight

< 4 kg

1. Valid within recommended recalibration period
2. Requires a PC with at least an i7 processor or equivalent and a Gigabit Ethernet connection
3. Specifications valid on the “23 dBm max“ optical port, except where stated differently
4. Guaranteed when using an ASE source
5. When measuring on one optical channel

Part Number

Description

WA-AA-1500S-ZZ-H

WaveAnalyzer 1500S, bench-top, C-band

WA-AA-1500S-RM-H

WaveAnalyzer 1500S, rack-mount, C-band

WA-AA-1500S-L-H

WaveAnalyzer 1500S, bench-top, L-band

Finisar Knowledgebase
Obtain further application and technical information about the Finisar Instrumentation Portfolio including the WaveAnalyzer
Family by clicking here: http://www.finisarknowledgebase.com

WaveAnalyzer Video on YouTube
Watch a live demo of the WaveAnalyzer on https://www.finisar.com/technology/videos/finisar-waveanalyzer-video-demonstration-ecoc-2015
or access this video on Finisar’s YouTube channel at https://www.youtube.com/user/finisarcorp
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