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NCLE Science Objectives

Low-Frequency Sky Map . 3

RFI Characterization f Science Objective )
. Planetary Science Technical Objective

priority

“Science Potential

Solar Bursts

VLBI (Earth, Lunar, space based) |
Constraining Dark Ages/C. Dawn | S s
Galactic Background Spectrum

Radio Transients
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Instrument Design l” woesw Ny LAB

. R Amplifier-1 ¢
Overview S e
A Power Analog Input System
N (AIS)
Calibration
@ Three 5m monopole antenna signal — Analog signal
alibration
& Operating frequency 80kHz-80MHz Signal
W« LNA 3 bands S Synchronization Digital Receiver System
e LPF 3MHz, HPF 1MHz & 10MHz (CAL) (DRS)
i TM&TC
< AlS A
e LPF 60MHz, BPF 60-80MHZz ; synchronization (;%&Brli) (TS;igrlw)ce)
. ower
¢ 120MHz samplingrate | | 7 e T .
@ DRS Power —T 0 Supply Unit Command and Data :
_ . ower Su ni i " f
e 1024 to 16384 FFT point resolution , ey N b /)
. . Power analog | |
e Decimation 4x and 9x (1 for each LNA) . |
____________________ scence| |
(LVDS)

Power TM&TC
ON signal (CAN)
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Back plane (RU/SRON)

ADC board (RU/SRON)

Housing (RU)

Processing & Storage unit (Space Advisory Company)

CFRP - Carbon Fibre Reinforced Plastic
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ADC

INTERFACE

TRANSIENT /
VLBI
DSP subsystem
ADC X-bar Filter Window FFT Scale Visibilities
« Resolution Selection Black
16Dbit between Decimation - —aciman- length 8-16384 Scaled to 24bits -« Auto Correlation

« 200MSPS Calibrator and 4x/9x Harris points Scaling 0-15 « Cross Correlation
« ENOB- 14bit  RF channels

& VLBI - planned with next software update

ENOB - Effective number of bits
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Commissioning & Calibration

< Direction Finding techniques - Casini RPWS
< Detect the galactic background variation

@ Jovian decametric radio emissions (DAM) emission

Table :Expected power spectral density variations and voltage variations for the three modulation scenarios.

Modulation Spectral flux density Power spectral ADC power spectral Relative to noise
modulation over one density modulation  density modulation floor of -130 dBm
month over one month over one month (system (dB)

(A _etf =100 m"2) gain =17 dB)

Maximum 1.80e-21 W/m”2/Hz 1.80e-19 W/Hz 9.0e-15 mW/Hz 19.5

Intermediate 1.56e-21 W/m”2/Hz 1.56e-19 W/Hz 7.8e-15 mW/Hz 18.9

Low 9.00e-22 W/m”2/Hz 9.00e-20 W/Hz 4.5¢-15 mW/Hz 16.5
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Antenna Deployment & LAB

Rotation angle after  Rotation angle prior Corresponding length NCLE sensitivity

Antenna 0.5m to anomaly Total [m] (Wm-2Hz-1)
Ant0 1086 6112 7198 4.13 9,74E-21
Ant1 1090 2590 3680 2.17 4,49E-20
Ant2 1108 3774 4882 2.85 2,45E-20
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Issue 1 - CAN. What s it~ @LAB

NCLE CAN B
anomaly

CAN B loss Fault tree analysis @

v
NCLE CAN
B fault
& NCLE CAN B fault ""
&' Hardware Fault . ?% .
«, Software Fault Som{a,e Ha,d‘h,a,e
fault fault

' Platform CAN fault E1.1.1 Fe i @ 122

E1.1.2

CAN control CAN
software frame length

)

CAN interface
hardware

E1.22.1 [ | | )E1.2.2.2

Central
computer
fault

)

="' Conclusion
&' E1.1.3 - CAN frame length

&' E2 - Platform CAN fault [
CAN network
fault
E1.2211 E1.221.2 broken

Internal CAN
signal path
fault
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&' NCLE CAN responds to a polling command using 9 bytes
frame

<" 2 bytes - header field
@ 7 bytes - data field
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&' NCLE CAN responds to a polling command using 9 bytes
frame

<" 2 bytes - header field
@ 7 bytes - data field

CE4

P| Dual redundant CAN bus
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&' NCLE CAN responds to a polling command using 9 bytes
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<" 2 bytes - header field
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CE4

Dual redundant CAN bus
Platform

< NCLE CAN data field > 7 bytes
< A red flag is set
@ Reject all CAN frames that follow
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E1.1.3 - CAN frame length
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CE4

P| Dual redundant CAN bus
atform

< NCLE CAN data field > 7 bytes
< A red flag is set
@ Reject all CAN frames that follow
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< NCLE CAN data field > 7 bytes
< A red flag is set
@ Reject all CAN frames that follow
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CAN B loss Fault tree analysis o

Platform
CAN fault

NCLE CAN
B fault

&' NCLE CAN B fault
&' Hardware Fault i @ iz

I | }
&' Software Fault o iy

)

2" Platform CAN fault

111 E1.1.3 E1.2.1 @ s
E1.1.2 l l
CAN interface
Central
CAN control CAN st hardware
M software frame length
= Conclusion faul
E1.2.2.1 E1.222

&' E1.1.3 - CAN frame length ]

)

& E2 - Platform CAN fault el

E1.221.1 E1.221.2

CAN harness
disconnected

Internal CAN
signal path
fault
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NCLE Data block retrieved status combined higher speed

60 60

50 50

&' Memory map for a
sample experiment

< Data missing at random
during download to
platform

g

40 7 - 40

30 1 - 30

i | | L
| II | ||||l |
20 60

80 100

DRS 256 byte chunk (64/page)

40
DRS page number

Radboud University :




Issue 2 - LVDS. Whatis it? ANRADIO

>, LAB

- 10
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Issue 37 - LNA. What IS 1t? @ RABIG
Analog channel configuration

& The LNA stays in <3MHz default configuration for all experiments
&' Currently diagnosing this issue further
@ Explicit tests to be run on the LNA under various possible analog setting to deduce

Auto correlated data in dBm/Hz Auto correlated data in dBm/Hz

Before Issue — XX After Issue
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—110 ~
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No complete spectrum recorded yet

Auto correlated data in dBm/Hz

~90 - Antenna Y auto correlated data - x )
—100 -
—110 A
After deployme <" Increase in power after
- ﬂ deployment
. H &' Calibrator power
S _130- convoluted with the
antenna signal
—~140 -
Before deployment WVMA—'———V
ettt Ao
—160 A
0.0 Oj5 1:0 1:5 2.'0 2j5 3.'0 3.l5 4.0

Frequency (MHz)
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Current status and future plans =

@ Currently still in commissioning phase and observations planned

&' CAN issue, resolved by switching CAN Off for 4 minutes and On
for 1 minute.

&' LVDS issue, major data was missed in ground segment merger,
yvet multiple download needed for full data recovery

&' LNA issue, under investigation

@ Hopefully, Science results shall follow up soon in the future
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Astronomical Instrumentation - AST(QON
SOftwa re & H a rd ware Netherlands Institute for Radio Astronomy

S — T——

S RON Industry and Institute Liaison

Netherlands Institute for Space Research
———

SIS )
Innovative Solutions In Space

R —

Focus: BlackHoleCam
& LF radio
Instrumentation

Nederlandse Organisatie voor
Wetenschappelijk Onderzoek

Lead role in Proposal,
Design, Prototyping, System

Engineering, Management Long term goal: Self-supporting Lab
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