Active Antenna Test Suite NSI\ MI

SYS-AATS T

FEATURES
Full antenna pattern characterization Group Delay (GD)
Equivalent Isotropic Radiated Power (EIRP) Transponder channel response

Gain-over-Noise-Temperature (G/T) Customizable user interface
Saturating Flux Density (SFD) Support for customer-furnished hardware

1 WWW.Nsi-mi.com



DESCRIPTION

Active antenna systems use various electronic components to control the phase and amplitude weighting of
individual elements or groups of elements to modify the array’s aperture distribution. The addition of these
active components often necessitates system-level characterization of the antenna system in addition to the
typical component-leveltesting required for simpler, passive antennas. NSI-MI Technologies offers our customizable
Active Antenna Test Suite (SYS-AATS) with the necessary hardware and software to fully characterize system-level
parameters for antenna systems. SYS-AATS is ideally suited for characterizing Active Electronically Scanned Arrays
(AESA) and transponders on both near-field and far-field test systems. SYS-AATS is designed to expand measurement
capabilities for advanced communications systems for telecommunications, SATCOM, over-the-air, in-flight WiFi
antennas, and other commercial applications.

The SYS-AATS product line is a customizable add-on package to any new or existing antenna measurement system
and includes options to support the characterization of a number of active parameters, as described below. The
specific hardware and software configuration included with each SYS-AATS delivery will be customized based on
the system measurement requirements. Each SYS-AATS package includes the baseline software suite to automate
data acquisition and processing for system-level characterization. The user interface and experience will reflect
purchased options and capabilities. The RF test hardware integrated for system-level testing can be furnished by
NSI-MI or supplied by the customer to make use of existing assets.

SYSTEM-LEVEL PARAMETER CHARACTERIZATION

¢ Transmit/receive path full pattern characterization for active antenna systems
e Transmit path Equivalent Isotropic Radiated Power (EIRP)

¢ Receive path Gain-over-Noise-Temperature (G/T)

¢ Receive path Saturating Flux Density (SFD)

e Antenna or end-to-end Group Delay (GD)

e Antenna or end-to-end Gain Frequency Response (G(f))

| Simplified configuration for end-to-end testing with NSI-MI Vector Field Analyzer™ and SYS-AATS

Coupler Integrated Assembly

[

| e——
><

! Probe

|
|
|
|
|
|
Signal Source :
| Simplified | |
Reference Mixer : Electronics :
| |
| |
| |
Aux Mixer I |
| |
| " @ I
| |
Receiver L e e e e e |
Payload LO




EQUIVALENT ISOTROPIC RADIATED POWER (EIRP)

EIRP is the power that an isotropic radiator will have to transmit to lead to the same power density that the AUT
will affect at a specific angle of interest. To characterize EIRP, a two-stage process is used:

1. Perform complete pattern acquisition (near-field) or peak relative power determination (far-field) of the
transmitting antenna using the RF sub-system configured for pattern measurements, as shown in (a).

2. Connect the power meter to the probe/feed output and record the absolute power level as shown in (b).
This is automated using a low-loss two-port switch assembly.

The end-to-end process of EIRP data acquisition and processing can be fully automated using the SYS-AATS.®

| (a) EIRP Stage 1 - Pattern Measurement
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| (b) EIRP Stage 2 - Power Meter Measurement

Coupler
—

|

Probe
Signal Source

Reference
Mixer

Power Meter

Signal
Mixer

3

(1) Contact NSI-MI for a list of supported third-party power meters and/or spectrum analyzers.



SATURATING FLUX DENSITY (SFD)
SFD is the flux required to saturate the receiver of an AUT. To characterize SFD, a two-stage process is used:

1. Perform complete pattern acquisition (near-field) or peak relative power determination (far-field) of the
receiving antenna using the RF sub-system configured for pattern measurements, as shown in (a).

2. Connect a power meter to the probe/feed input and record the incident power level as shown in (b). This is
automated using a low-loss two-port switch assembly.

The end-to-end process of SFD data acquisition and processing can be fully automated using the SYS-AATS.

| (a) SFD Stage 1 - Pattern Measurement

Coupler
—
<

Signal Source Probe |
Reference \—E”:I | - @ In
Mixer |

Signal Mixer ®
E Power Meter

|

Receiver

==

| (b) SFD Stage 2 - Power Meter Measurement
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(1) Contact NSI-M for a list of supported third-party power meters and/or spectrum analyzers.



GAIN-OVER-NOISE-TEMPERATURE (G/T)

G/T is a figure of merit for a receiving antenna, used in calculating link budgets to determine signal-to-noise ratio
(SNR) at a receiving antenna’s output port. G/T is measured in the near-field using the CW-Ambient technique:

1. Perform complete pattern acquisition (near-field) or peak relative power determination (far-field) of the
receiving antenna using the RF sub-system configured for pattern measurements, as shown in (a).

2. Measure the receiving antenna’s noise output power in a “quiet” anechoic environment with source power
turned off using a spectrum analyzer as shown in (b).

3. Measure the receiving antenna’s signal output power using a spectrum analyzer as shown in (c).

4. Connect a power meter to the probe/feed input and record the incident power level as shown in (d). This
process is typically automated with a power divider or RF switch.

The end-to-end process of G/T data acquisition and processing can be fully automated using the SYS-AATS.®

| (a) G/T Stage 1 - Pattern Measurement
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| (b) G/T Stage 2 - Ambient Noise Measurement

Coupler Ar;:,;eent - Tnt;r;ed_As;mEy_ B
Spectrum
é“: ] Analyzer
=T e i itatata

Signal Source

Signal Mixer
Reference Mixer

Receiver

(1) Contact NSI-MI for a list of supported third-party power meters and/or spectrum analyzers.



| (c) G/T Stage 3 - Signal Power Measurement
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| (d) G/T Stage 4 - Power Meter Measurement
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COMPLEX CHANNEL RESPONSE

The frequency dependent gain (G(f)) and group delay (GD) of a system characterize its complex channel response.
SYS-AATS supports complex end-to-end testing using either a radiated test setup or a conducted measurement.
The radiated setup allows communications system to be tested in the presence of both the transmit and receive
antennas, using two separate probes, typically in different bands. Various solutions are available for positioning
of the two required probes. The conducted test setup allows one to characterize the complex channel response
with antennas bypassed, followed by reintroduction of their amplitude and phase responses in post-processing.



SYS-AATS SOFTWARE

SYS-AATS is delivered with a software package that coordinates all data acquisition and processing of the relevant
antenna system parameters. The software includes all necessary processing algorithms and hardware drivers,
with the user interface being customized to match the purchased capabilities. Currently, SYS-AATS is supported in
both NSI2000 and A4 software packages.

| SYS-AATS Software User Interface
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SYS-AATS SIMULATED COMMUNICATIONS TERMINAL

To validate the performance of SYS-AATS, NSI-MI has developed a simulated communications terminal operating
in the X/XN bands. Validation procedures are used to compare measured performance to previously established
reference dataforall supported parametersto verify system performance over time. For end-to-end measurements,
a dual-probe fixture is installed to allow measurements through the system, along with the addition of an auxiliary
mixer module to ensure signal and reference phase coherency. NSI-MI designs and delivers terminal simulators
for measurement validation and uncertainty evaluation as part of SYS-AATS. Each simulator comes delivered with
reference data and a hard-shell carrying case to prevent damage to the hardware.

| SYS-AATS X/X, Band Simulator




LOCATIONS

1125 Satellite Blvd., Suite 100
Atlanta, Georgia 30024-4629
USA

+1 678 475 8300

19730 Magellan Drive
Torrance, CA 90502-1104
USA

+1 310 525 7000

Stubley Lane,

Confidence Dronfield, $18, 1DJ
UK

+44 1246 581500

NSI-MI Technologies introduced the world to microwave antenna measurement systems and is the preferred
global supplier of antenna, radar cross section, and radome measurement solutions. Today, our innovative
products, systems, and services lead the industry in setting new standards for tomorrow’s performance. From
world-class in-house testing facilities to delivering industry-leading turnkey systems, we provide the highest
quality measurement products on the market.

Our full range of standard products and custom-designed systems are backed by our longstanding commitment
to precision-engineered accuracy, reliability, and lasting performance. We provide the right solution for every
RF measurement need and our worldwide network of service professionals are always available to offer support.

For more information on ordering NSI-MI Technologies' products, applications or services please contact your
nearest NSI-MI office. Our complete sales team information is available at: www.nsi-mi.com/contact-us
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