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1 EXPERIENCE SUMMARY

1.1 Company Profile

LTG Elettronica is a privately-owned Small and Medium Enterprise (SME), located in Rome. Established in
2002, LTG is active in the design, development, prototyping and small production of electronic equipment,
with specific reference to EGSE (Electrical Ground Support Equipment) for the Aerospace Industry. Our
latest EGSE equipments have been provided to the following companies:

Thales Alenia Space Italia

Space Engineering (now Airbus Italia)
Astrium (Airbus UK)

SAAB Bofors Dynamics Switzerland

Our EGSE equipment have been used in the following space programs:

BEPI-Colombo
SICRAL
Athena Fidus
AMOS 3
ALPHASAT
Euclid.
SAOCOM
MetOp 2G
Jason CS/Sentinel 6
ONE SAT
Biomass
Galileo 2G

We also provided RF solutions in the antenna field for the EM monitoring , by developing a series of isotropic E
and H field sensors, and a suitable analog/digital 24-bit, 100 dB logarithmic amplifier, used to monitoring the
radar emissions for safety purposes.

We provided also ATE system integration, and power solutions to supply ground stations satellite communication
equipment.

LTG obtained the Quality Assurance certification in accordance with ISO 9001:2008 from DNV in november
2012.

Following is a brief experience summary of the most relevant projects in which LTG has been involved, and
relevant products developed.
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1.2 Experience Summary
Program Customer Year Description
. Alcatel Alenia 2006 Design and delivery of the MBCE (Multi-Band Channel Emulator) EGSE.
MBCE (Multi Spazio System emulated two Eutelsat Ku band transponders, and included an
Band Channel EHF/K band converter for SICRAL. EGSE was composed of the following
Emulator) for equipments, installed in a full-size rack:

SICRAL 1 )
e  Model 5908A Up/Down Multiband Converter,

e  Model 5501A 2-channels Payload Emulator,
e  Model 5909A L and S band splitter/combiners.

The two channels where fully independent thanks to two X-band YIG
synthesizers. Multiband U/D Converter allowed to interface the baseband
equipment to the payload emulator, providing for the frequency
conversion from/to L-band to C, X, K, Ku, Ka, EHF bands by means of two
external synthesizers. Remote programmability ensured by GPIB interface,
common to other installed equipment such as signal generators and
spectrum analyzers.

Units integrated in System Rack
(from top: 5909A, 5501A, 5908A, HP Signal Generator)

LTG ELETTRONICA SRL
Largo Biante 6, 00124 Rome (ITALY) C.F. and VAT #06911371000
R.E.A. n.997761 - NCAGE AL112
www. [tgelettronica.it
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Space Engineering = 2008

Model 5501A Ku/EHF Payload Emulator

Design, system integration, firmware development of the TM/TC
(Telemetry and Telecommands) for the TDP-5 SCI and COM experiment on
board Alphasat.

Unit contained its own microprocessor, and was commanded by a subset
of the SCPI through the LAN interface. The EGSE was designed to drive
latching type microwave relays for the TDP5 Scientific and Communications
Experiment Payloads (Space Engineering).

The telecommands where generated by an internal source/sink pulse
generator (100ms or 750ms selectable). During the pulse, current, voltage,
and timing were monitored for every possible failure condition. Pulse was
routed by an 8x8 matrix, giving a total of 64 telecommands.

Telemetry acquistion was available both in analog mode (16 single-ended
channels, 8 thermistor channels) having a resolution of 12 bits, both in
digital mode (16 single-ended channels for switch closures, 32 digital bi-
level inputs). Unit was interfaced with a control computer through a LAN or
RS232 interface.

Command language, compliant with the SCPI protocol, was accessible
either by a Telnet console or by a TCP Socket. Unit was designed to be
interfaced with flight units, so a complete FMECA analysis has been made.

System Integration with TDP5
(two units in system rack, and payload emulation test panel)

Model 6304A TM/TC equipment, SCPI controlled

LTG ELETTRONICA SRL

Largo Biante 6, 00124 Rome (ITALY) C.F. and VAT #06911371000

R.E.A. n.997761 - NCAGE AL112
www. [tgelettronica.it



Thales Alenia Space’ 2010 Design, manufacturing, software development, and system integration of
the APME (Antenna Pointing Mechanism Electronics) EGSE for position and
thermal control of two LAPM (Linear Actuators Pointing Mechanisms), each
one equipped with two Linear Actuator. Capability to drive bi-phase and

LAPME Italia
Transportable
EGSE for Athena
FIDUS, AMOS
3,4,SICRAL 1, 1B
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three-phase unipolar or bipolar motors.

Unit designed to read a LVDT positioning sensor, wich was linearized for
full excursion with a 5 degree polynomial. Unit was used to perform near
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field measurements of the antennas in anechoic chamber.

Actuation sequences were programmed to run tests overnight by means of
an integrated batch command processor. Packaged as a transportable unit.
System software implemented with LabView ®.

8503S System configuration in a transportable rack

Forum Aerospazio e Difesa 2011

Sistema per il controllo di attuatori lineari e
lettura sensori di posizione LVDT e temperatura
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2012 LTG has faced the problem to perform a series of tests to up-screening

(elevation of the level of quality / reliability) a lot of 4 Mbit SDRAM Video
memories to be used in the remanufacturing of some avionic CDU. The
procedure involves the verification of the electrical characteristics critical
(only those that we considered significant, or more subject to possible
degradation) before and after each environmental test, in order to discard
the components proved failures, but, more importantly, to measure the
deviation of the electrical characteristics from the initial conditions, and/or
when the environmental tests are satisfied.

After evaluating the opportunity to purchase or lease a “new generation
ATE”, our technical staff, evaluating purely economic considerations, has
decided to recondition our HP81810S system and to create "ad hoc" a
special interface with LabVIEW software in order to implement the MATS
and MOVI algorhitm, and to measure the electrical parameters . Also this
work was published in the NI journal.

HP 81810S Rack System Integration. Top is partially visible
the HP 15425 test head.
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Control VI for the HP 81810S, developed in LabView
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Aitech / Tesia 2013 Electrical (E) and Magnetic (H) isotropic sensor, part of monitoring
EH Sensors equipment installed in military radar sites. Following the rules of the NBS
and the design developed at NIST.

Printed circuit design

Assembled sensor. Note the geometry of the various surfaces, to ensure an
isotropic response. Below: testing of the frequency response.
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Thales Alenia Space' 2013

2018
2020
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High-Current Pulse Generator pyrotechnics Initiator designed as an EGSE
(and also available as a suit-case) for the HRMCE devices (Holdown
Restrain Mechanism Control Electronics) part of the antenna release
mechanisms. The four-channel, high-current pulse generator was designed
to ignite Electro Explosive Devices (EED), type “NASA Standard Initiators”
(NSI), and to activate the “Non Explosive Actuators” (NEA). By providing a
high-energy, time-controlled pulse, unit fires standard initiators well above
the all-fire current rating. Constant current design allows long
interconnecting cables to be laid between the EGSE and the EED. The FIRE
button starts a pulse generator with a selectable width (5 to 60 ms) which
allows the current pulse to flow through the selected circuits. A digital LCD
display shows the fire current for each channel. Circuit (test current
through the harness and initiator) is verified and displayed by LED
indicators when unit is switched from SAFE to ARM. EGSE was used for the
final tests of the Pyro Valves of BEPI-Colombo in Guyana, for the HGAMA
of Euclid, and for the separation harness validation of Gaileo 2G tandem
launch with SpaceX. Total delivered units: 10. Unit is compliant with Electro
Explosive Devices (EED) type PC23 NASA Standard Model Initiators (NSI),
and NEA (Non-Explosive Actuators).

T AR OO

EEE D

Model 8601A Pulse Generator and EED initiator
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Model 8601A in ruggedized transport cases, for Galileo G2G separation
harness validation with SpaceX. Units equipped with remote trigger and
delay option (TASI, 2022)

Model 8601A in aluminium Zarges container, for deploy at
launch site in Guyana (Astrium UK, 2018)
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8601-8003 Test load,4 channels (Saab Bofors, CH, 2022)

Junction box and harness for G2G (TASI, 2022)

TEST LOAD
4X1 OHM, 25W

a| PIN 8601-8003

8601-80113 Test load,2 channels (N+R) with remote current sensing, used
to emulate a pyro unit and to allow to measure the pulse current and
timing from remote (TASI, 2022)
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Thales Alenia Space| 2015 Design, manufacturing, and system integration of a FPGA based signal

UHF Payload ltalia processor for Payload Emulation at VHF frequencies. System was
Emulator for engineered in a half-size rack, and based on PXI cards and modules. The
UHF Payload Emulator was composed of an input downconverter, four

SICRAL 2, Athena phase shifters, four FPGA channels, four gain/phase shifters, and an
FIDUS upconverter. Two synthesized local oscillators supplied the signal to the up

and down converters. Unit was capable to emulate a 4 elements phased
array antenna for beam-steering simulations.

System integration & cabling
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Custom Developed Hardware, engineered in PXI modules:

1406 — Up Converter

1407 — Down Converter

1801 - Phase Shifter

1303 - Digital Control for Phase Shifters
1910 - Local Oscillator

Model 1303 PXIdigital control for 1801 phase shifters.

LTG ELETTRONICA SRL
Largo Biante 6, 00124 Rome (ITALY) C.F. and VAT #06911371000
R.E.A. n.997761 - NCAGE AL112
www. [tgelettronica.it
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MWIRFAEGSE ' space Engineering = 2017 Design of the CDPU (Complex Data Processing Unit) and FEE (Front End

for MetOp 2G

Airbus Italia

Electronics) emulation boxes for the RFA (Radio Frequency Assembly) and
OBCT/CA (On-Board Calibration Assembly) assembly EGSE of MetOp 2G
Microwave Imager (MWI). System composed by 3 elements: two modular
boxes for local acquisition of telemetries (thermistors, platinum
temperature sensors, radiometers video signals) and telecommands
(heathers, SBDL digital interfaces), and for power supply of the radiometer
receivers in the RFA Assembly (6 full size eurocards, each one with 3 triple-
output power supplies with current limiting, and under and over voltage
trip protection), and a remote unit (rack assy) based on PXle acquisition
cards. Local boxes controlled via an Ethernet link. Cards in each box
interfaced with the i2c bus.

EGSE Interface unit (local unit, one of two). Modular construction.
Contains six (6) triple output, fully isolated DC/DC power supplies.
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MWI RFA EGSE Space Engineering = 2019 Design, manufacturing and delivery of the Modular Test Equipment for the
Test Equipment Airbus Italia EGSE of the MetOp 2G Microwave Imager (MWI). System composed of 2
for MetOp 2G boxes: one for DC load and inrush current simulation of all radiometer
receivers in the RFA Assembly, the other for thermistors, heathers, video,
and SBDL emulation. Test Equipment allowed complete HIL (Hardware In-
the Loop) testing of the EGSE hardware, and was also used as an aid to

EGSE software development.

EGSE Test Set (Radio Frequency Assembly — RFA — D/C emulation)

LTG ELETTRONICA SRL
Largo Biante 6, 00124 Rome (ITALY) C.F. and VAT #06911371000
R.E.A. n.997761 - NCAGE AL112
www. [tgelettronica.it
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Model 54040 custom dummy loads (receivers power load emulation),
with settable internal test points

SBDL, Thermistors, Video buffers emulation cards for Hardware-In-The-
Loop tests and EGSE software development.

LTG ELETTRONICA SRL
Largo Biante 6, 00124 Rome (ITALY) C.F. and VAT #06911371000
R.E.A. n.997761 - NCAGE AL112
www. [tgelettronica.it



