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TestBricks deployment for Indra production ATS

INTRODUCTION
PROJECT OVERVIEW. EF2000 DASS

" INDRA is OEM of:
" ECM Preselector
" Forward Low Noise Amplifier (FLNA)
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TestBricks deployment for Indra production ATS

INTRODUCTION
PROJECT OVERVIEW

" DASS STTE Obsolescense issues
® Several instrument are being updated

" TestBricks Test programs for Indra LRIs

= 2017. TestBricks will be in service:
® 3 Production STTE (Indra)
® 5 Airbases:
= UK
= Germany (2)

= [taly
= Spain
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TestBricks deployment for Indra production ATS

TESTBRICKS VERSION 1.2

" Command Line Launcher
" Project Folder structure
" Specific libraries:

" System Call capabilities

B DASS STTE Software

= Calibration files
= Report management
= User interaction

W

" ATML Test Station & Test Adaptor descripti_é)ﬁ_rggc?rfé_dUl



TestBricks deployment for Indra production ATS

ECM PRESELECTOR

" Sends RF signals through Downconverter
" Amplification and filtering signals
" ECM channels

" RF channels

»| Downconverter |¢ »| Preselector
A
( Antenna ) $
ESM /ECM
Processor
A
( Antenna )
\ 4
» Downconverter [¢—® Preselector
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TestBricks deployment for Indra production ATS

ECM PRESELECTOR

PRODUCTION
PRS T2 ATP

@ PRS T1/T2/CORP ATP

PRS CORP ATP

PRS T1 ATP

7
AIRBASE SUPPORT / r/

PRS T2 SST PRS CORP SST

PRS T1/T2/CORP
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TestBricks deployment for Indra production ATS

ECM PRESELECTOR

" 31 Tests
" 15000 TestBricks blocks
" Test types:
= RF. 21 Tests
=  Communication/Digital. 9 Tests

= Power/Analog. 1 Test
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FLNA

FORWARD LOw NOISE AMPLIFIER

" Low noise amplifier and filtering
" Low-loss transmission path

" RF transmit/receive paths

FLNA

y N

Processor

A\ 4

Transmitter

A
\ 4

AA

indra




TestBricks deployment for Indra production ATS

FLNA

PRODUCTION
FLNA T1/T2 ATP

FLNA T1/T2/CORP ATP

FLNA CORP ATP
/
f
@ AIRBASE SUPPORT / -
FLNA T1/T2 SST @ )
FLNA T1/T2/CORP S W

FLNA CORP SST
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FLNA

" 41 Tests
" 10000 TestBricks blocks
" Test types:
= RF. 27 Tests
= Digital/Comm. 3 Tests

= Power/Analog. 11 Tests
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TestBricks deployment for Indra production ATS

TEST PROGRAM IMPLEMENTATION

Signals & Instruments
TSF Implementation
Hardware Independent Debug capability

Status & Challenges
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TEST PROGRAM IMPLEMENTATION

indra

Test Modules
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TestBricks deployment for Indra production ATS

TEST PROGRAM IMPLEMENTATION
SIGNALS & INSTRUMENTS

e | ements

Encode - SerialDigital - DigitalBus SDLC,
DIFC-RS232
Digital Bus — Decode SERIAL

Encode — ParallelDigital — DigitalBus DIFC-TCB

ParallelDigital — DigitalBus

n DIGIO /j
DigitalBus — Decode
SerialDigital — Series STM
Constant —Limit — TwoWire DCHI & DCPS |
TwoWire/FourWire — Instantaneous Read DCHI, DCPS, DMM rJ
Sinusoid — TwoWire RFGEN
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TEST PROGRAM IMPLEMENTATION

SIGNALS & INSTRUMENTS. SERIAL TX / RX EXAMPLE

Serial Tx example

/* Data type is in hexadecimal "hex" format. */

Encode Name=DIFC R5232 Encode data=0A, 20, 00, 00, EO,
00, 20, 00, E8, 00, 20, 02, F4, 00, 00, 02, FO, 09, 00,
0E, 00, FF, FO, 00, FO, 1c, 00, 00, FO, OC, 00, 00, FO,
10, 00

SerialDigital Name=DIFC RS232 SendData
In=DIFC_RS232 Encode

/* Pins field indicates the ICA connections for TRUE
pins. */

DigitalBus Name=DIFC RS232 SendData CNX pins=TX2321
channelWidth=1 In=DIFC_RS232 SendData

DIFC RS232 SendData CNX.Out.Run(0)

indra

Serial Rx example

/* Pins field indicates the ICA connections for TRUE
pins. */

DigitalBus Name=DIFC RS5232 ReceiveData CNX pins=RX2321
channelWidth=1 - - -

/* Data type is in hexadecimal "hex" format. */

Decode Name=DIFC_RS232 Decode
In=DIFC RS232 ReceiveData CNX

DIFC_RS232_ Decode.Out.Run (0)

List-String result = (resp)

resp = DIFC_RS232 Decode.measurements




TestBricks deployment for Indra production ATS

DCPS Apply

Global Constant (VOLTAGE)
Name=dc _high volt amplitude=280

Global Limit (CURRENT) Name=dc high curr
limit=1 In=de high wvolt

Global TwoWire Name=dc high 2W hi=PL1-99
1lo=PL1-130 In=dc high curr

run de = GetModuleParameter (0)

dec _name = GetModuleParameter (1)

de_high 2W.Out.Run(0)

run_highv = TRUE

indra

DCPS Readback

TwoWire Name=RvoltHigh 2w hi=PL1-99
lo=PL1-130

Instantaneous (Voltage)
Name=Read voltHigh In=RvoltHigh 2w

Real meas dec = 0.0
dc_name = GetModuleParameter (0)

If ( dc_name == "HIGH" )

TwoWire Name=RvoltHigh 2w hi=PL1-99 1lo=PL1-130

Instantaneous (Voltage) Name=Read voltHigh
In=RvoltHigh 2w

Read voltHigh.Out.Run (0)
meas dec = Read voltHigh.measurement

Read voltHigh.Out.Stop (0)
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TEST PROGRAM IMPLEMENTATION
SIGNALS & INSTRUMENTS. DRIVER EXAMPLE

| 6fgTestbrickFrar'r'u=_-wc|rlc.STDEngir'|e.Driver.DcI*'|iDri\fer vl _-,O _instrumentMame
1
//_instantaneous.samples < @ nothing te do
L 1
= /4 <summary:
L /4 Adquisition funtion for Instantaneous BSC. </summary:
=] private void Adquisition()
1
#if LOGGER
m[.. ]
#endif

IstoreMeasurement st = _instantanecus as IStoreMeasurement;
st.ClearMeasurements();

// No gate: perform all the measurements
if (((IBscTsT)_instantanecus).PhysicalType.unit.CompareTo("Vv") == @)
{
for (int 1 = @; 1 <« _instantanecus.samples; i++)
1
string responseVoltage = null;
double resp double;

//Measures the actual veltage cutput for the supply.
VISA VisaCommand.write_Command("DchiDriver™, "VOUT?%\n");
L.b - VisaCommand.read_Command("DchiDriver”, cut responseVoltage);

it (!string.IsNullOrEmpty(responseVoltage))

1
responseVioltage = responseVoltage.Replace("vVOUT ™, "");
resp_double = double.Parse(responseVeltage, CultureInfo.GetCultureInfo("en-Us").NumberFormat);
st.StoreMeasurement(resp_double);
#if LOGGER
=] if (_logger != null)
{
_logger.Log(Level.Info, "Acquisition: VoltageReadback Measured: ™ +
resp_double, "DchiDriver™});
#endif
b
else
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TEST PROGRAM IMPLEMENTATION
TSF IMPLEMENTATION

" Scalar Network Analyzer (SNA)
Min / Max /Average Marker
" Spectrum Analyzer (SA)
Marker Freq & Power
" Noise Figure Meter (NFM)
Noise Figure (with & without compensation)
" Peak Power Meter (PPM)
" Power Meter (PWM)
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TEST PROGRAM IMPLEMENTATION
TSF IMPLEMENTATION. SNA EXAMPLE

Signal Configuration

/* SWEEP POWER */

Global SWEEP POWER Name=SWEEPSignal cffreg=1.345 CGHz
dffreq=110.0 MHz swpower=-10.0 dB

TwoWire Name=SWPower 2w hi=SNA-BR1 lo=SHIELD
Global Physical var sw nom = MIN 1

Global Measure Name=swmeas samples=401
nominal=var sWw nom As=SWEEPSignal In=SWPower 2w

Measurement

PRUEBA - FLNA Test */
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TEST PROGRAM IMPLEMENTATION

TSF IMPLEMENTATION. SNA EXAMPLE

- .

¥ Testbrick IDE

L UE-__

e 51 e S

File Edit View Project Licence
DEE>, BO0E, PP

TSF_SNA FLNA.xtb X

CAR-FREQ 1.345kY HZ,
FREQ-WINDOW 110E6 HZ,
POWER-REF 0 DBM,

POINTS 401, */

SWEEP_POWER Name= SWSignalMEASmin
cffreq=1.345 GHz dffreq=110.0 MHz
swpower=-10.0 dBm

TwoWire Name=SWPower 2w hi=SNA-BR1
lo=SHIELD

Physical var sw min = MIN 1

Measure Name=Read SNA SWMin dB
samples=401

nominal=var sw min As=SWSignalMEASmin
In=SWPower_2; -

.Prcject

PRUEBAS. jtb

EDIT TESTBRICK:

NE=

Comment :

Testbrick Name:

BscTsf - TSF

A TSF signal combines BSC and other TSF signals

into more complex signals to build domain
specific libaries to be reused

Input Parameters:

SWSignalMEASmin

soope 052

Name

Data Type

Value Type

Value

Default

Signal Class

String

LITEEFAL

4

SWEEF POWEE

TEF

Intertace ATT
ributes

Data-Physical

LITERAL

<param name="

4

ERi

BscTsT

4

Edit Value

s

indra

<param name="cffreq" type="LITERAL" wvalue="1.345 GHz"
<param name="dffreq" type="LITERAL" wvalue="110.0 MHz"
<param name="swpower" type="LITERAL" wvalue="-10.0 dB"

/>
/>
/>
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OGP P

File Edit View Project Licence

r_1 Lij |r” E>

:

Startlogging (Filelog.txt)

conc Eionat /* If INT Enabled is false all

interruptions are disabled. */
Global Boolean INT Enabled = true

/* This wvariable is not the same tl
"VISA Simulation" testbricks block
But the logic wvalue has to be the :
=/

Global Boelean VISA Simulation = t1

Iterative

VISA Simulation = true
S

vs

gnalControl
BscAssemblies (STDBSC\bscs)

DriverAssemblies (STDBSC\drivers)

AllocatorAssemblies (STDBSC\allocal
DATA files)

BscConfiguration (STDBSC
\ConfigureBSC.xml)

28/11/201e Testbrick Library loaded in TestbrickPicker
TestbrickLibrary. Testbrick locaded : STTE-CheckTxRxStatus
TestbrickLibrary. Testbrick loaded : STTE-OutputLog
TestbrickLibrary. Testbrick loaded : STTE-OperatorMessage
TestbrickLibrary. Testbrick leoaded : STITE-Get List

28/11/2016
28/11/2016
28/11/2016
28/11/2016

=15

i Project

FLNA ATP.jtb

() Main.xtb

E:}Project
v E:] 00_Common

[~ 00_PRELIMINARY

T0010 - ITA Connection.xtb
T0020 - ITA Safe To_Turn On,
T0030 - LRI _Connection.xtb

+ [/] 01_Rs232_auToNoMOUS

¢ [/] 02_LRI_POWER SUPPLY

+ [/~] 03_SK3BITE_RESISTANCE
¢ [/~] 05_SK1SK2_CONTINUITY

¢ [/~] 07_INSERTION LOSS_GAIN
v [/~] 08_FILTERING

+ [/—| 09_POWER_DETECTOR

+ |/~] 10_NOTSE FIGURE
# |/—| 16_PSU_ SYNCHRONTISATION

* |/~]17_NED_ SHUTDOWN




TestBricks deployment for Indra production ATS

TEST PROGRAM IMPLEMENTATION
HARDWARE INDEPENDENT DEBUG CAPABILITY

VisaMNSControl.cs >

| OthestbrickFramework.STD Engine.Driver.VisaNSControl vl f _mbSession
1
#if LOGGER
=[]
#endif
throw new Exception(“GlobalException™ + instrumentName);
}
L }
B /14 <summary>
L //{ This defines the write command method. </summary>
El public void write_Command(string instrumentName, string textToWrite)

{

command to |
instrument ;

else

_mbSession.Write(textToWrite);

/// Check command.
switch (_sAddress)

{

/// DifeDriver
case "GPIB@::1::12::INSTR":

Hardware /// Activate data reception.

> if (textTolirite == "POKE(#H481800,408);\n")
Independent
Debug )

/// Deactivate data reception.

H if (textTolrite == "POKE{#H481080,508);\n")
section :

_additionalInfo = " ™;
_DifCRS232Peek = true;

_additionalInfo = "Reception data: input #H1 to continue or #H@ to finish";
_DifCRS232Peek = false;

1
/// Deactivate data reception.
if (textToWrite == "POKE(#H481080,608);\n")
{
_additionalInfo = " ™;
_DifCRS232Peek = false;
1
break:
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TEST PROGRAM IMPLEMENTATION
STATUS & CHALLENGE

" Current Status
®ATP 95 % finished

" No ATP modifications are required for the new instrumentation

" Challenges /
" NI Visa C# support |
® Signal Implementation
® Allocation

® Common Drivers & Configuration
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A400M ATS

= Spain does require an ATE

for A400M maintenance

composed by 45 Test

Program Sets to be



indra

Nuria Hevia Menéndez / Alicia Pérez Cano
Airborne Systems — Eurofighter and A400M Test Equipment
/ apcano @indra.es

C\ Mar Egeo 4, Pol. Ind. N°1
28830 San Fernando de Henares,
Madrid Espana
www.indracompany.com
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ACRONYMS & ABBREVIATIONS

BSC: Basic Signal Component
DASS: Defense Aid Sub System
DC: Direct Current

DCPS: DC Power Supply

ECM: Electronic Counter Measured i
FLNA: Forward Low Noise Amplifier
RF : Radio Frequency

SNA: Scalar Network Analyzer

STTE: Special to Type Test Equipment

TSF: Test Signal Framework
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