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Design team ASTRON AAMID frontend workpackage
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Technological goals towards 2025
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Tile requirements (Working assumptions)
ASTRON

Frequency Range 450 - 1450 MHz
Optical FOV > 100 Sq. Deg
Area 2000 M?2

Flagged data <5 %
during observation

T receiver 40 (2016) K (80K in 2025)

Instantaneous RF 500 MHz
bandwidth

Power 50 W/M2 Goal 2025
Cost € Goal 2025
Polarization Full stokes

Analog Beams Per tile
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AAMID — 2016 prototype




RF block diagram (for 1 pol., 1 beam)
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Design for Manufacturing towards SKA
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Example; LNA module & Antenna
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Expect very high Yy

 Relaxed tolerance
COTS selection

- SATA cable
QO‘/o thinner plate E
Very simple connectl ,
Short assembly time
SwQﬂI‘e for

RA




Cost assumptions
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Total tile cost

Total tile 2020 cost
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= E-HW

® E-Manufacturing
= M-HW

= M-Manufacturing
m Assembly

® Infrastructure

m Deployment
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Electronic cost per square meter
ASTRON

Electronics hardware per m?

800.00 €

K
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SQUARE KILL ARRAY

600.00 €

400.00 € provincie ronthe
gSNN
200.00 € I
0.00 € I . Hm .. Huw-

Lna module Beamformer Quad board Centerboard Interfacing
board

W 2016 W 2020 W 2025




Hardware — Electronics
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Hardware - Mechanics
ASTRON

Mechanical tile 2020 cost

g : m element
® groundplane
® support

ASTRON
Element cost

m frame [@

m Cover
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Cost towards SKA 2025
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Tile cost per m?

2020+

2025+
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HE-HW

® E-Manufacturing
H M-HW

m M-Manufacturing
W Assembly

M Infrastructure

W Deployment
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Power assumptions
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Tile power consumption W/m?
2016 tile ASTRON

Tile power consumtion 2016 1m?

m ACDC conversion
m Cable loss

B DCDC conversion [E
B Controller board

B Center Board

SKA Arrica
[ | Quad Boa rd SQUARE KILOMETRE ARRAT
m LDO BF board R

M BF board
B LNA module gSNN

=
e
]
=
o]
o




Tile power consumption W/m?
2025 tile ASTRON

Tile power consumtion 2025 1m?

B ACDC conversion
M Cable loss
W DCDC conversion [E

m Controller board

m Center Board SKA AFRICA
= Quad Board
m LDO BF board penpincic Direnthe

W BF board g
m LNA module SHH
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AAMID tile power consumption (Watt / m>?)
ASTRON

W / m2 (2016 onwards dual pol, dual beam)
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Summary
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ASTRON

2 x 128
elements.
141 %141 m
m2

2% 128
elements
1.41% 141 m
2mz2
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141 141 m
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