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NTMSMeteor Camera

• Setup a low cost camera to monitor sky.
– 24/7 but data only collected at night.

• Using Sony IMX291 camera $38
– Very good low light sensitivity
– Running 720p at 2 mega pixels

• Low resolution to reduce memory and CPU time
• Generates 10G to 12G of data per night

• Operates on a Raspberry Pi 4 + Large SD card
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NTMSExample from working camera
Captured by: William Wallace

in New Mexico
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Captured by: William Wallace

in New Mexico
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Mark McIntyre (UK) 2021Perseids

“Stacked Image”
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NTMSAntenna Farm
• Adding a collection of antennas

– Put up four mast for VHF/UHF and Dipoles
– Dipoles will be used for Radio Astronomy, Radio Jove and WWV 

Propagation (Space Weather)
– Installing power and Network 
– Plan to install 5 meter dish and possibly a 1 meter dish with Az 

and El Control
• EME and Radio Astronomy

• Remote operation/automatic including  Az 
El motor control

• Fiber Optic Data link for network
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NTMS
Swing Pole Mast

Radio/Equipment Cabinet
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NTMSFiber Optic Backbone
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Ran pipe and pulled Fiber Cable
to new antenna area.

62.5 um fiber Multi Mode
Installed connectors
Tested with Fiber to RJ45 converter - Working

MC200CM

TP-Link Gigabit SFP to RJ45 Fiber Media Converter

95-000-40
Corning
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• Completed PCB and added components
• Initial testing shows power supply is 

working and PLL not working. 
• Will probably redesign to replace PLL due 

to Obsolescence. Originally used because 
it did not require programming.
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NTMSReference Oscillator Goals

• Stable reference oscillator
– Low or reasonable cost
– Frequency stability, Jitter, Phase Noise
– What is possible 
– What is good enough

• Remote operation is important should be 
small and quick (known wait time) to be on 
frequency.
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NTMS
Classical GPS Discipline 

Oscillator
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From: John Ackermann N8UR Hamvention 2022 TAPR Presentation
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NTMS
Power Supply 

Analog Devices HMC860LP3E
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NTMS
GPS Interface

3 Volt to RS232 Translation
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NTMS10 MHz GPS Ref
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GPS

RS232

10 MHz
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NTMSTime/Frequency Sources
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https://tf.nist.gov/general/pdf/1498.pdf
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NTMSJohn Ackermann N8UR
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From: John Ackermann N8UR Hamvention 2022 TAPR Presentation
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NTMSTAPR - Tangerine -Time Nuts

Schematic of TAPR

WWW.NTMS.ORG 19



W5HN
North

Texas

Microwave

Society

NTMSRef OSC TAPR Approach
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From: John Ackermann N8UR Hamvention 2022 TAPR Presentation

Si5345

Time Nuts Design will output frequencies on all possible outputs.
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NTMSShort Term Stability
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From: John Ackermann N8UR Hamvention 2022 TAPR Presentation
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NTMSLime SDR Box
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NTMS
Interesting New Products

ADL5960
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NTMSADL5960 Test Circuit
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NTMS
Interesting New Products 

LTC5597
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28.5mV/dB Logarithmic Slope
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NTMS
Interesting New Products

ADL6012
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