Mid Frequency Aperture Arrays

System Design
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mmmntd ASSsUumed Requirements (for the bid)

Parameter Requirement Unit
Frequency range 300 - 1000 MHz
Survey speed 1.00E+10 m*deg?/K?
AQ 100 @ 500 MHz deg”2
Aeff/Tsys 10000 from 400 - 800 MHz m~2/K
Polarisation 2

RF beams 1

Electronic scan angle

Instantaneous bandwidth 250 MHz
Number of stations 250

A 2
SS = ( eff) . AQ
Tsys

April 2014 MFAA All-Hands



Tile Design 1 Tile Design 2
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Parameter @ 500 MHz Design 1 |Design 2 |Unit
AS 100 362 |deg”2
Aeff/Tsys 10435 6254 |m~2/K
Survey speed 1.09E+10| 1.42E+10 |m*deg®/K*
Number of elements/tile 72 32

Number of signal paths 1922 2592

Number of beams 1192 2588

Tile size 2.88 1.28 |m~”2
Station area 2768 1659 |mA2

2

SS = (';Z:) . AQ
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AQ (deg”2)
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Cost for design 1
(2009)

M Tiles
M Receivers
I Antenna processing

B Beamforming

Cost for design 2
(2009)

M Tiles
M Receivers
I Antenna processing

B Beamforming



Cost for design 1
(2020)

W Tiles

M Receivers

W Antenna processing
M Beamforming

Cost for design 2
(2020)

m Tiles

M Receivers

™ Antenna processing
® Beamforming










Analog Tile




Digital Tile




Stape 1 Stage 2
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Cptimise Design For Manufacturing

1 2 3 4 5 & g 14 11 12
TRLS POR Froduction  Sub-station Production 2 stations Production 10 stations All =stations
Til= 1.0 Zedgtiles Tile 20 Til= 3.0
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e IMportant MFAA Milestones

ear O 1 2 3

SRR PDR
System Req. Spec. 1.0 System Req. Spec. 2.0
Arch. Design Doc. Arch. Design Doc.

Technology description
Technology readiness report
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Conclusion

* Question is not: if it is feasible, but when it is feasible

* Crucial to decide on frequency range
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1 Key Item

* Proposed prelim. freq. range: 300-1000 MHz (bid)

e 500 - 1500 MHz?

April 2014 MFAA All-Hands



Aeff/Tsys (m"2/K)

13000

4

= RM 1.0

12000

Z

Design 1

11000
10000

= Design 2

9000

8000
7000 -

6000

5000

4000 -

3':":]0 I I I I I I | |

300 400 500 600 700 800 900 1000 11001200 1300 1400 1500

Frequency (MHz)




AQ (degh2)

1E+03

1E+03 g ——DRM 1.0

S8E+02

o)
rm
+
-
P

A4E+02

2E+02

OE+00 | I T T | | | | |
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Frequency (MHz)




Survey speed (mMdegn2/Kn2)
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