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Hi h S d Di iti D i tiHigh Speed Digitizer Description

• 8 GHz Bandwidth per polarization
– Consists of eight digitizers, each with a bandwidth of 2 GHz
– Operates in second Nyquist Zone (2-4 GHz)Operates in second Nyquist Zone (2 4 GHz)
– Sample clock rate of 4,096 MHz
– 3-bit output each

2 GH B d idth l i ti• 2 GHz Bandwidth per polarization
– Consists of four digitizers each with a bandwidth of 1 GHz
– Operates in second Nyquist zone (1-2 GHz)
– Sample clock rate 2,048 MHz
– 8-bit output each
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Teledyne RAD004
– Teledyne purchased 

Rockwell Scientific including 
digitizer divisiondigitizer division

– Teledyne RAD004y
• 6‐bit Digitizer 

– Bits    0 1 2 3 4 5 

• Analog input bandwidth 12 GHz• Analog input bandwidth 12 GHz

• 0.5 Vpp full scale
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3 Bit Di iti B d3-Bit Digitizer Board
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4.096 GHz clock input Fan out buffer



100% Performance testing by Teledyne 
at Wright Patterson Air Force Base 
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P d ti B d L b t t tPreproduction Board Laboratory tests

• Spur Free Dynamic Range 
(SFDR) of ~18dB indicates a 
successful implementation 

• 2048 point FFT 

• Data collected in Deformatter 
board FPGA
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3 Bit Di iti H t Di i ti3-Bit Digitizer Heat Dissipation

• 4 GHz clock rate power dissipation ~7 5 W out the back4 GHz clock rate power dissipation 7.5 W out the back
• Board layout optimized for high speed data performance
• Forced air ventilation and heat sinks provide the cooling

Temperature sensors will be installed on each heat sink• Temperature sensors will be installed on each heat sink

Spring retainedSpring retained
Heat Sink
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Lab bench test indicate the heat sinks provide 
adequate cooling. Chip case temperature is under 40 C 

Module is designed dissipate 200 W … present ~80 Wg p p
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D l t Hi tDevelopment History
• Original design (2006) constructed with 2001 date code de-multiplexers
• Prototype passed engineering laboratory tests (2006)
• Decision to proceed with Teledyne based design November 2006
• Contract to purchase Teledyne digitizers awarded in September 2007

– Delivery of digitizers began in September 2008
• Preproduction prototype constructed September 2008 with production parts      

failed lab tests because of clock rise time problems    
– Problem traced to de-multiplexer chips with date code 2006 and 2008   
– Modified the design and layout to slow rise times.  (Version G)

• Version G is under test  

• Scheduled to start installation in the array June 2009
• Plan is to retrofit 18 antennas (8 digitizers each) by July 2010
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3 bit Di iti S3-bit Digitizer Summary
• Version G under test
• Installation scheduled to start June 2009
• Farm-out board assembly – install in existing DTS 

modules
• 75% of Teledyne digitizers are in house, remainder by 

April 2009April 2009
• 100% of the digitizers chips tested by manufacturer

• WIDAR verification pending (end-to-end system test)

10



Q tiQuestions
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URSI January 2009 12
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