Range Automation System
ELE-RAS
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FEATURES

Modules available for 20 GHz and 50 GHz systems

Supports automated range reversal, band
switching, and more

Highly configurable and customizable

Modular architecture supports remote and rack
mount installation

RF shielded enclosures eliminate RF leakage

DESCRIPTION

NSI-MI’s Range Automation System (ELE-RAS) has been specially designed to automate time-consuming tasks as-
sociated with antenna range reconfiguration. This system eliminates operator intervention to change test signal
routing needed for range reversal, band switching, and power level optimization in antenna measurement facili-
ties. This hands-off approach reduces uncertainty, extends the life of sensitive components, reduces RF leakage,
and dramatically increases throughput and productivity. The modular architecture allows each ELE-RAS system to
be optimized for maximum performance. ELE-RAS is software and receiver agnostic, meaning that it can be used to
improve efficiency in virtually any antenna test range. Standard solutions are available for 20 GHz and 50 GHz ap-
plications. The ELE-RAS architecture also supports custom solutions to meet your unique measurement challenges.

ELE-RAS-PSA-SP4T-1-50
ELE-RAS-PSA-SPAT-1-50

Range Control Module (ELE-RCM) can manage 24
modules up to 30 m away

Software agnostic modules have their own user
interface and programming command set
Support for special range modes, including mixer
bypass, system calibration, Active Antenna Test
Suite (AATS) support, plus more

WWW.NSsi-mi.com




MODULAR ARCHITECTURE

The ELE-RAS has been designed with maximum flexibility and performance in mind. NSI-MI can configure an ELE-
RAS solution that maximizes performance for your application. ELE- RAS is controlled by one or more Range Con-
trol Modules (ELE-RCM), which can each control a maximum of 24 modules, up to 30 m away. This allows RF
modules to be installed in the optimum location, whether that is in an RF equipment rack or mounted directly to
a measurement system. When multiple modules are used together, we recommend installing them in a rack
mount or remotely installed 4U or 6U chassis. The ELE-RAS chassis can control multiple modules using a single
control connection from an ELE-RCM, and multiple chassis can be daisy- chained together. The chassis features a
quick-connect design to quickly and safely install or remove ELE-RAS modules without risk of damage.

BENEFITS OF RANGE AUTOMATION

MINIMIZES TEST TIME

Allows for near-instantaneous test configuration chang-
es, eliminating the need for time-consuming manual
relocation of electronic RF components and cables.

IMPROVES TEST REPEATABILITY

Ensures consistent results from one scan to the next,
minimizing the need for product retesting.

BETTER CONFIGURATION CONTROL
Software-controlled configuration ensures repeatability
and allows for rapid test configuration changes.

INCREASES RELIABILITY

Less chance of connector, cable, or component damage.

REDUCES ERRORS

Minimizes user involvement with fixed cables and
components, along with pre-defined software settings
for different test configurations.
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ELE-RAS SOFTWARE AND CONTROL

Each ELE-RAS solution includes one or more Range Control Modules (ELE-RCM). The ELE-RCM houses a single-
board computer that communicates with the system’s host computer using an Ethernet interface. Upon startup,
the ELE-RAS-RCM takes on the role of the server, while the host computer functions as the client in a client-server
setup. Operators interface with ELE-RAS modules via the standard user interface, which is automatically adapted
to the RF modules detected in the system. This simple interface allows users to efficiently update all supported RF
parameters from the system’s control area. The ELE-RAS is also designed to operate as a SCPI (Standard Com-
mands for Programmable Instruments) device allowing range operators to fully automate range reconfiguration
tasks between measurements.
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Range Control Module
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ELE-RCM mounted on the back of the ELE-RAS shown above.



ELE-RAS STANDARD CONFIGURATIONS

20 GHz and 50 GHz ELE-RAS configurations are described below. Standard and enhanced packages are available.

Model | FLERAS0.120 FLERAS-1.050

Frequency range 0.1-20 GHz 1.0-50 GHz

Band Switching
Range Reversal

Rx/Ref Attenuation Control
Rx/Ref Amplification
Secondary Tx Output

Range Reversal
Rx/Ref Attenuation Control
Rx/Ref Amplification
Secondary Tx Output

Baseline features

All Baseline Features, plus:
EIRP Mode
Enhanced package features AUT Calibration Mode
AUT RF System Health Check
Standard Gain Horn Mode

Rx/Ref attenuation control 0 dB to 71 dB with 1 dB step size
Rx/Reference amplification 33 dB typical gain
Band switching 1 input and 4 outputs (3.5 mm Female)

X1 band: 1-20 GHz
Reference IF Signal N/A X2 band: 20—40 GHz
X4 band: 33-50 GHz

X1 band: +17 dBm
Tx output power (typical) +17 dBm X2 band: +14 dBm
X4 band: +11 dBm

Max Rx power 1W CW
Mode switching speed (typical) 15 ms
ELE-RCM Max # of RF modules 24
ELE-RCM Max control distance 30m
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ELE-RAS-0.1-20
This configuration, with a frequency range of 100 MHz to 20 GHz, automates the following reconfiguration tasks:

e Transmit/Receive Range Reversal

e Receive/Reference Attenuation Control (0 to 71 dB range with 1 dB resolution)
e Receive/Reference Amplification (33 dB nominal gain with bypass mode)

e Secondary Transmit Output

To implement these features, the ELE-RAS-0.1-20 includes five modules:

e ELE-RAS-MAC-0.1-20: Amplifier/Coupler Assembly, 0.1-20 GHz (qty. 2)
e ELE-RAS-TR-0.1-20: Transmit/Receive Assembly, 0.1-20 GHz (qty. 2)
® ELE-RAS-RCM-SP2T: Range Control Module with 2-Port Switch, DC-20 GHz

The ELE-RAS-MAC-0.1-20 modules include power amplifiers to overcome losses from a long cable run from the RF
signal source. This design allows for systems with long distances between control, AUT, and probe/feed areas. The
ELE-RAS-MAC-0.1-20 module’s 4-port transfer switch coordinates automatic range reversal through the assembly.
When used in transmit mode, a directional coupler is used to route a sample of the RF signal to provide a reference
for ratioed measurements.

The two ELE-RAS-TR-0.1-20 modules optimize test and reference channel power levels. A low noise amplifier (LNA)
with 33 dB gain (typical) increases system dynamic range but can be bypassed to prevent saturation at the mixer’s
input. A programmable step attenuator with 71 dB of range is also available to fine tune the test and reference
receive power in 1 dB steps.

The range control module, ELE-RAS-RCM-SP2T, interfaces to the Windows workstation for full control of the Range
Automation System. This variant includes a 2-port switch to automatically route the RF signal between the AUT and
probe/feed areas.

NSI-MI recommends pairing the Range Automation System with the Vector Field Analyzer™ to maximize system
performance and speed. The ELE-VFA receiver, ELE-SRC signal source, and ELE-MIX mixer modules are purchased
separately, and are seamlessly integrated with ELE-RAS. The Range Automation System can also be used in VNA-
based systems. Contact NSI-MI for more details.
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The following diagrams show the ELE-RAS-0.1-20 system configured for AUT Transmit and AUT Receive modes.
Transmit and receive direction is easily changed with a single button click in the Control Panel User Interface, or
with SCPI command through the programming interface. When a change is made, all relevant switches are recon-
figured accordingly.
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ELE-RAS-1.0-50
This configuration, rated from 1 to 50 GHz automates the following reconfiguration tasks:

e Transmit/Receive Range Reversal

Band Switching:
- x1 band: 1-20 GHz
- x2 band: 20-40 GHz
- x4 band: 33-50 GHz
e Receive/Reference Attenuation Control (0 to 71 dB range with 1 dB resolution)
e Receive/Reference Amplification (33 dB nominal gain with bypass mode)
e Secondary Transmit Output

To implement these features, the ELE-RAS-1.0-50 includes five modules:

e ELE-RAS-MAC-1.0-50: Multiplier/Amplifier/Coupler Assembly, 1.0-50 GHz (qty. 2)
e ELE-RAS-TR-1.0-50: Transmit/Receive Assembly, 1.0-50 GHz (qty. 2)
® ELE-RAS-RCM-SP2T: Range Control Module with 2-Port Switch, DC-20 GHz

The functionality and implementation of ELE-RAS-1.0-50 is comparable to ELE-RAS-0.1-20, except for the addition
of RF band switching. The ELE-RAS-MAC-1.0-50 modules include a pair of band-select switches to choose either the
base band (1.0 — 20 GHz), the doubled band (20 — 40 GHz) or the quadrupled band (33 — 50 GHz). After band selec-
tion, this module routes the signal to the transmitting antenna and sends a sample of the signal to the reference
mixer for ratioed measurements.

The two ELE-RAS-TR-1.0-50 modules operate identically to ELE-RAS-TR-0.1-20. An LNA with 33 dB gain (typical)
provides increased dynamic range but can be bypassed to prevent saturation at the mixer’s input. A programmable
step attenuator with 71 dB of range is also available to fine tune the test and reference receive power in 1 dB steps.

The range control module, ELE-RAS-RCM-SP2T, interfaces to the Windows workstation for full control of the Range
Automation System. This variant includes a 2-port switch to automatically route the RF signal between the AUT and
probe/feed areas.

NSI-MI recommends pairing the Range Automation System with the Vector Field Analyzer™ to maximize system
performance and speed. The ELE-VFA receiver, ELE-SRC signal source, and ELE-MIX mixer modules are purchased
separately, and are seamlessly integrated with ELE-RAS. The Range Automation System can also be used in VNA-
based systems. Contact NSI-MI for more details.
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The following diagrams show the ELE-RAS-1.0-50 system configured for AUT Transmit and AUT Receive modes.
Changing between transmit and receive propagation is accomplished via a single button click in the Control Panel
User Interface, or via SCPI command via the programming interface. When a change is made, all relevant switches

are reconfigured accordingly.
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ELE-RAS ENHANCED PACKAGES

NSI-MI has developed two Enhanced Packages for the ELE-RAS platform (0.1 — 20 GHz, 1.0 — 50 GHz). These
enhanced packages offer all the same capabilities as the baseline solutions, with added functionality:

e Active Antenna Test Suite (SYS-AATS) integration for EIRP & G/T support

e AUT Calibration mode

e AUT RF System Health Check mode

® Probe RF System Health Check mode

e Standard Gain Horn Select mode

By adding an additional ELE-RAS-TR module to the baseline configuration, these additional features become avail-
able. NSI-MI recommends a multi-channel Vector Field Analyzer™ (ELE-VFA) receiver to maximize performance of
the ELE-RAS Enhanced Package.
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ELE-RAS ORDERING GUIDE

Model Number ‘ Type
ELE-RAS-0.1-20
ELE-RAS-0.1-20-EP

System

ELE-RAS-1.0-50
ELE-RAS-1.0-50-EP
ELE-RAS-RCM

Control Module
ELE-RAS-RCM-SP2T
ELE-RAS-TR-0.1-20
ELE-RAS-TR-1.0-50
ELE-RAS-MAC-0.1-20
ELE-RAS-MAC-1.0-50
ELE-RAS-2L0O-1.0-50 RF Module
ELE-RAS-PSA-AMP-1-50
ELE-RAS-PSA-SPAT-1-50
ELE-RAS-FLTR-20-50
ELE-RAS-6U

Chassis
ELE-RAS-4U

ELE-RAS CONTROL PANEL SOFTWARE

Decription
Standard configuration, 0.1-20 GHz
Enhanced package, 0.1-20 GHz
Standard configuration, 1.0—50 GHz
Enhanced package, 1.0-50 GHz
Range control module
Range control module with 2-port switch, DC—20 GHz
Transmit/receive assembly, 0.1-20 GHz
Transmit/receive assembly, 1.0—50 GHz
Amplifier/coupler assembly, 0.1-20 GHz
Multiplier/amplifier/coupler assembly, 1.0-50 GHz
Second LO Mixer Module, 1.0—50 GHz
Programmable Step Attenuator + Amplifier, 1.0-50 GHz
Programmable Step Attenuator + 4-Port Switch, 1.0-50 GHz
Switchable filter bank module, 20—50 GHz
6U rack mount/remote chassis, 8 module slots

4U rack mount/remote chassis, 3 module slots

NSI\ MI NSI-MI ELE-RAS
Role: Observer (passive) ® Control Panel (active)
AMETEK
Status Modules Aliases Presets
RF AUT TxRx AUT MixRFIn AUT MixLNA )
® AUT Loop Ref n AUT MixPSA 0dB
PRB ® Rx ® Test ® Out
Tx
PRB TxRx PRB MixRFIn PRB MixLNA i
Loop ® Ref n PRB MixPSA 0/dB
Rx Test ® Out
® Tx
APPLY
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LOCATIONS

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

+1 678 475 8300

19730 Magellan Drive
Torrance, CA 90502-1104

USA
Your global +1 310 525 7000
partner in
RF test and Stubley Lane,

Dronfield, S18, 1DJ
UK
+44 1246 581500

measurement

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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