Ground Air Task Oriented Radar (G/ATOR)
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The Ground/Air Task-Oriented Radar (G/ATOR), in development by the Marine Corps, is a
three-dimensional short-to-medium-range tactical radar designed to detect, identify, and track
low-level cruise missiles, manned aircraft, and unmanned acrial vehicles as well as rockets and
mortar and artillery fire. Due to advances in digital radar technology, the G/ATOR will be a
highly mobile, multi-role radar system that will perform the functions of five different legacy
ground-based radars it is slated to replace; providing increased range, accuracy, tactical mobility,
and reliability.

The radar will perform air surveillance, cue air defense weapons, perform counter-fire target
acquisition (of enemy artillery and mortar firing locations), and provide data to air traffic
controllers. Consolidating these functions into a single multi-role radar will dramatically reduce
Marine Corps logistics, operating, and training costs.

The G/ATOR program is currently in the engineering and manufacturing development phase;
Northrop Grumman Electronic Systems in Baltimore, MD, is the prime contractor. The

entire G/ATOR system is transported by only two up armored vehicles — a six-wheel, 7-ton
Medium Tactical Vehicle Replacement (MTVR) all-terrain truck built by Oshkosh, and a single
HMMWYV. In G/ATOR’s operational configuration, its large radar antenna array is mounted on
an integrated trailer towed by the MTVR vehicle, and is folded down flat during movement. The
antenna array remains on the trailer during all operations, and is electro-mechanically elevated
and leveled for use. The MTVR truck carries a pallet with a generator and support equipment.
The HMMWYV carries the radar system’s palletized Communications-Electronic Group (CEG).
Both pallets can be self-extracted from the vehicles.

G/ATOR will be fielded over time in increments. Increment I, scheduled for an initial operational
capability (IOC) and a full rate production decision in 2016, is the air surveillance and short-
range air defense radar, which will replace the AN/TPS-63, AN/MPQ-62, and AN/UPS-3 radars.
Increment I will provide all the basic hardware for future increments, which will add new
capabilities through mission-specific software packages. Increment II, slated for an IOC in 2017,
will add the enemy rockets, artillery and mortar target locating capability, replacing the existing
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AN/TPQ-46 radar. Increment I'V, scheduled for an IOC

in 2018, will add military air traffic control functionality,
replacing the Marine Corps’ AN/TPS-73 radar and the
Airport Surveillance Radar portion of the AN/TPN-31A Air
Traffic Navigation, Integration, and Coordination System.
Increment I1I, which encompassed tactical enhancements

to the other increments, has been deferred until the other three increments are developed. The
incremental program will allow the Marine Corps to “neck down” over time to only two primary
radars — the expeditionary short-to-medium- range G/ATOR and the large, transportable AN/
TPS-59(V)3 long-range air surveillance radar. G/ATOR Increment I also will serve as a gap
filler radar, covering areas out of view of the TPS-59(V) 3 due to line-of-sight limitations.

With the exception of the MTVR vehicle, the major G/ATOR system components — the trailer
with antenna array, the HMMWYV with the CEG pallet, and the generator pallet — will be
transportable in external sling loads by Marine Corps heavy-lift helicopters and MV-22 Osprey
tilt-rotor aircraft. The key to achieving G/ATOR’s multi-role capabilities within a highly mobile
expeditionary system is Active Electronically Scanned Array (AESA) radar technology. Unlike
mechanically scanned radars with curved-dish antennas, an active phased-array radar can steer
its agile beams electronically. G/ATOR’s antenna array is made up of many highly reliable
small solid-state transmit-receive modules, each a small radar in itself that can alternate between
transmitting and receiving. AESA radars can operate in multiple modes simultaneously and can
track significantly more targets than older systems.

G/ATOR provides 360-degree coverage against airborne threats, mechanically scanning in
azimuth and electronically scanning in elevation. For some missions, the antenna will be
stationary and will scan a sector of the airspace it is facing electronically in two dimensions —
azimuth and elevation. The need to keep weight down to allow the radar system to be air lifted
with rotary-wing aircraft drove to an air-cooled array instead of a more common but much
heavier closed-loop liquid cooling system. The array has to be kept at a constant temperature
across all of its transmit-receive modules for peak performance, and the air cooling has proven to
be very effective. G/ATOR has a larger array and sees literally twice as far as the legacy systems
it will replace; it’s much lighter, primarily due to the AESA active elements on the array and the
air cooling system. In March 2009, Northrop Grumman successfully completed the G/ATOR
program’s Critical Design Review, the final hurdle before the company began building the first
Increment I engineering development model (EDM) prototype system. Northrop Grumman now
has two EDMs undergoing contractor integration and testing, with Government Developmental
Test scheduled to begin in July of 2012. Milestone C approval for low-rate initial production

of the G/ATOR Increment I radar system is scheduled in 2013. The Marine Corps’ Approved
Acquisition Objective is a total of 67 G/ATOR systems — 17 Increment I radars, 38 Increment IIs,
and 12 Increment IVs.

Program Executive Officer Land Systems Advanced Technology Investment Plan | 2012



pieme J0B1U0D Iy —
uoIsIoa(g O |U0ISalI —
Juswissassy |euoneladQ pue 9110 —
CLAd »
M3IASY SSaulpeay uononpold —
Z2g1/191 1 :bunsa] |eyuswdojeraq —
ZLAL »
SjuaAz buiwoodn

16 0} ebueydp OvvY DAOON

110Z 190 82 NAY 181V Aq DI 1vOV pejeubiseq

anssi H0S|g e sulewsals Buipuny A | Juswialou|

Zl 9d Ul paainosay

pauajep saliqeded ||| Juawalou| Jaylo ||e

—Al Jusawaiou| ojul pagiosqe AJljigqeded S/G apoyy ||| JUSLWBIOU| «
ue|d weiboid pasodoid pasiopua 0LOZ Y2IEW JO DOHIN -+

MiojsiH juaday

15 Ad ovy

Zl Mo (4Sv3) tepey souejaning podiny freuonpadxy A Ou|
gz Ao (47IMD) Jepey Buneoso suodespy punole  :fjou)
L Ao (¥savy) sepey aoue|leang esuseq Iy 1oy

:sjuenena Joud woly paBelana| uoesul Yoay ybnoiy) wejshs suQ «
Aupgernjas pue Aupqow jeanoe; ‘Aoeinooe ‘abuel pesealou) «

SjuswieAocJdw/AIigede)

jonued duyyel) Iy A2yl lofuod dyjel] Iy €L-Sd LNV

Buneoo suodeap, punoisy l1ou] boy jabiel luayeg-1ajunod gr-DALNY
Soue(llanng/asudia(g Iy [ou] S0UE(IBANG I €9-SdI/NY
soue|jlanng asuajeq Iy | U boy anep snonunuod zZg-DJN/NY
aquejlaangasuajag iy |ou] Haly asuaja( [ealde L £-SdN/NY

:uonn|os 419V 9|Buis e yum swialsAs Jepes Aoebia) any seoejday -«
wniaads 4] 9y SSoloe spasu fueuonipadxa sisyybiuepp saysines —
"slepow pue fiajiue ‘sjeyool ‘sjebie) Bulyjesiq Jie ‘sa|Issiw asino ‘swolshs
|euse pauuewun jo8)8p 0} paubisep Jepel ajos-nw abuel wnipaw/oys ‘ge -

Sjuawialinbay g UOISSI

Al JuawaJau|
saueanng 1eodsy

| juswaIou)|
BOURYIRAUNG Y ASURRI AT

n et
-
\n

el — -J.I\Hw
e
-

vapsinboy jalle) famuncg

Py
-
-

dOLlV/9 08-SdL1/NV
Jepey pajusaLIQ Yse] JIy/punols



—r (120 wv4)
04 8T | EomETEe [o13u0)
ooy el ny
“ALLNINIHONI
8T Inf ﬁn . ‘
2}
ST — 1
204 souss | EEIEEE | T “zﬁ_ﬂ 1epey Sunero]
suodeam
punoin
“I1 LNIWIHONI
o i
T,
Uoo a3
’ A Na3
£7Ad F o duelaMING
_ S04 e v OO ETENTITE B v wvas I ny/asuagaq ny

dOL1V/O 08-Sd1/NV
lepey pajusalIQ Yse] J1y/punous)




Ground Air Task Oriented Radar (G/ATOR)

G/ATOR’s Top Three Program Technology Issues:

1. Lowering Manufacturing Costs - Overall system production costs are high. Multiple

areas of production are being evaluated for cost savings, including: (1) Air ducts that provide
precise mounting and cooling of the T/R Modules and array elements. The air duct is very

time consuming to produce and assemble and thus very expensive. (2) T/R Module packaging
requires expensive materials and hermetic sealing which reduces yield. (3) Circulator Isolator
Resistor Filters boards required for T/R Module requires multi-step medium yield manufacturing
process.

2. Transit/Receive (T/R) Module Efficiency - The G/ATOR system currently operates at
the limit of its prime power source. As the largest aggregate consumer of power, the T/R

modules low power efficiency has been targeted for improvement. (1) Higher efficiency
power amplification, (2) higher efficiency DC/DC power supply, and (3) greater integration of
components are specific areas being considered for improvement.

3. GaN Reliability - Enhancements in GaN based integrated circuits can potentially reduce
costs and increase performance for the T/R modules of the radar. GaN integrated circuits has
proven able to handle higher heat and higher frequencies but there remain some reliability
challenges in producing the integrated circuits.

1. Lowering Manufacturing Costs:

la. Active S&T Initiatives for G/ATOR
Small Business Innovation Research (SBIR)
* Atomic Layer Deposition Technology for Gallium Nitride Microwave Monolithic Inte-
grated Circuits (G/ATOR SBIR Phase I)
1b. Potential S&T Initiatives for G/ATOR
Small Business Innovation Research (SBIR)
* High-Efficiency Solid-State S&X-Band Radar Power Amplifiers (NAVSEA SBIR
Phase I)

Other
» Gator Phase A Study Reduce the cost of the TRMs
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2. Transit/Receive (T/R) module Efficiency (Power):

2a. Active S&T Initiatives for G/ATOR
Small Business Innovation Research (SBIR)
* Atomic Layer Deposition Technology for Gallium Nitride Microwave Monolithic

Integrated Circuits (G/ATOR SBIR 1)

2b. Potential S&T Initiatives for G/ATOR

TARDEC
* Ground Vehicle Power & Mobility (GVPM ) Vehicle Integrated JP8 Fuel Cell APU
System

Exploration & Development (E&D)
* Integrated Power and Propulsion

Other
* On-Board Vehicle Power Systems Development

3. GaN Reliability:
3a. Active S&T Initiatives for G/ATOR
* Atomic Layer Deposition Technology for Gallium Nitride Microwave Monolithic Inte-
grated Circuits (G/ATOR SBIR 1)
3b. Potential S&T Initiatives for G/ATOR

Small Business Innovation Research (SBIR)
* High-Efficiency Solid-State S&X-Band Radar Power Amplifiers (NAVSEA SBIR I)

Other
* Develop & Demonstrate a GaN T/R Switch - QRF
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