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LAMIN0  BIGHORNS Field Layout

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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CAASTRO BIGHORNS Receiver

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- The receiver consists of :
- 1) A Front End Module (RF & Controller PCBs)
- 2) At least a Gain Module (RF & Controller PCBs)

- separated by a 100m of SPUMA-400 cable for RF & a Beldon 2-pair
double shielded cable for DC Power & RS485.




LAMIR0  Receiver Noise Budget

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- If the required input to 8-bit data acquisition is approx -10dBm.
- Assuming a min of 40dB gain in the Front-end & Gain Module
- 200-300MHz of bandwidth

- Low loss SPUMA RF Cable with return loss of >27dB (I'<0.04)
- Then:

- Min detection would be ~ -171dBm/Hz

- And 2 to 3 dB of noise figure
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LAASIR)  Receiver Characteristics

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- Frequency Range 50-250MHz (27<z<5)

- Noise Figure < 2.2dB (180*20K)

- RF & Controller PCB in a H-sec Al Enclosure
- RFI Tight & Hermetically Sealed Enclosure

- Temperature sensors on PCBs (Rref, NS)
- Humidity sensor on RF PCB

- Voltage and Current Monitors

- Temperature Compensation

- Can be Temperature Controlled
- Approx. 2kg

- Dimensions of 145x135x55mm




- Noise Adding Radiometer (S2)

CAASTRO

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Front End Module

- With an addition of a Comparison (Dicke) Switch (S1)

Four switch positions:
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CAASTRO Front End Photo

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS




CAASTRO Front End Gain/P1dB

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

37dB Gain
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CAASTR( Internal NS 0dB

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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| Log Lin
Start 10.0 MHz Stop 310.0 MHz
#Res BW 100 kHz #VBW 3.0 kHz* Sweep 1.01 s (1001 pts)

[MREIMODE[ TRClSC] X | ¥ ] FUNCTION | FUNCTIONWIDTH] _ FUNCTIONVALUE NS

Agilent Spectrum Analyzer Swept SA (Prototype - Limited Sale Allowed)
Att O d B { | | | | SENSE:INT| | ALIGNAUTO  D5:43:24 PM Aug 10, 2012 ARl
Reference Level -52 00 dBm | Avg Type: Pwr(RMS) 3456 .
PNO: Fast 50 Trig: Free Run Avg|Hold: 39/100 T‘ng : . A’“‘.*‘*-*“-'
IFGain:Low #Atten: 6 dB RefLevel
52.00 dBm
5 dBidiv Ref -52.00 dBm
Log
Attenuationb
_ | A @ . i [6 dB]
Vs X i !
Scale/Div
5dB

1 f 150.0 MHz £6.027 dBm

2 A1 2 f (A 0 Hz (A) -19.339 dB

3 N f 250.0 MHz £5.493 dBm

4 A3 2 f (& 0 Hz (A) -20.551 dB

5§ N f 50.0 MHz £7.724 dBm

6 A5 2 f (A 0 Hz (A) 17591 dB

7 N f 150 MHz 66.027 dBmiHz  Moise 200.0 MHz -116.330 dBmiHz

8 N f 50.0 MHz £7.724 dBm More

Is N f 150.0 MHz £6.027 dBm

10 N f 250.0 MHz £5.493 dBm 10of2
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CAASTR( Internal NS -5dB

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Agllent Spectrum Analyzer - Swept SA (Prototype - Limited Sale Allowed)
Att 5 d B L | ] | ac | | SENSE:NT | ALIGN AUTO 05:45:11PM Aug 10, 2012
I_ I Avg Type: Pwr(RMS) TRACE TracelDet
PNO: Fast G Trig: Free Run Avg|Hold: 37/100 T\ng 2 A‘A"“*“
IFGain:Low #Atten: 6 dB Select Traceb
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MKRIMODELTRC[SCL X | v | FUNCTION | FUNCTIONWIDTH] ___FUNCTIONVALUE__JOES
1 f 150.0 MHz -70.862 dBm
2 A1 2 f (&) 0 Hz (&) -14.505 dB "
3 N f 250.0 MHz -70.449 dBm View/Blank >
4 A3 2 f (&) OHz (A)  -15595 dB Trace On
5 N f 50.0 MHz -72.389 dBm
6 AB 2 f (A) 0 Hz (&) -12.926 dB
7 N f 150 MHz -70.862 dBmiHz MNoise 200.0 MHz -121.213 dBmiHz
8 N f 500MHz  -72.389 dBm More
9 N f 150.0 MHz -70.862 dBm
10 N f 250.0 MHz -70.449 dBm 10f3
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CAASTR( Front End Results

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Parameter Value

IN/OUT Return Loss >20dB (I <0.1, VSWR <1.22)
(50-250MHz)

1dB Compression >+14 dBm

Gain (50-250MHz) 37+0.5dB

AG/G ~0.02dB / °C

Minimum Switching Rate 250ms

Noise Source (NC4925) -137.5dBm/Hz (1,288,000K)
Antenna Switch Isolation, >60dB,

Return Loss >20dB

NF (SW/CPL/LNA) 200 £ 20K

NF (LNA) < 1.2dB (90K)



CAASTRO

ARC CENTRE OF EXCELLENCE

Gain Module

FOR ALL-SKY ASTROPHYSICS

> Block Diagram

- 2 Identical Chains ﬂ%
As

- Filtered Multistage LN
- Power monitor (RSSI)
- 50dB dynamic range

- Gain Control

- Anti-Alias Output Filter
- Temp Sensor

- Humidity Sensor

Ch2




CAASTR( Gain Module Photo

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS




CAASTRO Gain Module Results

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Parameter

IN & OUT VSWR (50-250MHz)
Output 1dB Compression
Gain (50-250MHz)

Attenuation Control

Power Monitor (RSSI)

Anti Alias Filter Stop Frequency

DC Power
NF (LNA)

Value

<1.2 (I"<0.1, RL >20)

+14 dBm

39+1 dB

O0to-31.5dB in 0.5dB steps

50dB (-90 to -40dBm)

+1dB accuracy

LP - Down by 56dB @ 480MHz
HP - Down by 20dB @ 20MHz

6-15V, < 1A
1.2dB (90-100K)

ainbly v



CAASTR( Gain Module Results

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- Gain adjustment using a digital attenuator from 0 to 30dB

ainbly v

- Highpass and Lowpass Filter Characteristics ‘
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CAASTR( Gain Module Results

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- Noise Temperature of 90K -100K (50-250MHz)

File Trace/Chan Response Marker/Analysis Stimulus Utility Help
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Page >
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CAASTRO Gain Module Results

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- Output Power Spectrum of the Gain Module (1dB/)
- Ch2 Clean spectrum (Magenta)
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Temperature Ch 2 (degC)

LAASTRD

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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Back-to-back Test

- Gain Module Detected Output Stability
- Modules on lab bench over 55 hours
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CAASTRD Front-end Switching

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Capturingthe Switching States using RSSI
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CAASTRD RS485 Monitoring

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

- Lab Testing using LabVIEW
- For Control and Monitoring the Module parameters

{3 Bighorns Gain Madule Monitor [main.vi] Front Panel o WS E@ﬂ
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LARSTHD ST

FOR ALL-SKY ASTROPHYSICS

The Current Receiver:

- Front-end reconfigurable as

1. A Single Channel Noise Adding Radiometer or

2. A Dual Channel Correlation Radiometer

- Front-end Module has a total low noise temperature 200K

- Sky Noise Limited to below 175MHz

- Gain Module has a total low noise temperature 100K

- Amplifiers designed with a highpass characteristics (<20dB at 20MHz)
- Further reduction of controller clock feed-through required

- Further Stability Testing required in Temperature Chamber



