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EVN CBD Critical Design Review on DBBCs
Question Areas and Questions (in no particular order)
Later additions are coloured RED 

· Context 

· What are the short term, medium term and long-term ambitions of
the EVN? (short < 2 years, medium 2-4 years, long > 4 years) 

· What are the short-term needs of the EVN? e.g. for replacements or
provisioning. 

· Are NRAO and NSF committed to VLBA enhancements? 

· What about the geodetic community? 

· Are the designs going to be freely available (bitfiles, PCB
artwork, etc. but NOT the tools or, possibly, some of the IP)? 

· Are there "hidden" or proprietorial aspects? 

· Performance 

· What can it do? Take Mark 4 capabilities as a reference. 

· More detailed questions from Dick Ferris 

· Specifications 

General: 

· Input frequency bands:  0-512,512-1024,1024-1536,1536-2048
· Tuning resolution :  (1024MHz)/(2^32)
· Output bandwidth(s) :  0.5,1,2,4,8,16 U&L, 32 I&Q, 512 MHz
· Output data format(s) :  as MK4 sampler adapter or VSIC in geo and VLBA mode
· Frequency reference : 10 MHz
· Time reference : 1PPS
Features possibly included: 

· Input band inversion? no at present, possible
· Output sideband inversion?  no at present, possible
· Phase continuous frequency switching?  yes
· Automatic return to exact signal phase after complete restart? yes
· Automatic return to exact sample time after complete restart? yes
· Input AGC servo? yes
· Output level/statistics servo? yes
· DC offset servo? manual
· IF reconstruction DAC? yes
· High resolution data output? yes
· Cal tone extraction? no, because provided by MK5B, possible
Others? 

· Monitor points: through monitor bus + DAC
· Input level? nominal -8 dBm, with additional internal amplifier -30 dBm
· Output level (2-bit statistics)? yes, with automatic loop control
· Frequency and time reference signal? yes, out VSI data clock and 1PPS
· Clock jump? monitored 
· Power supply voltages? monitored by PCSet
· Chip temperatures? monitored by PCSet in the Core2, internal air flow temperature
· Fan failure? no direct, as internal air flow temperature
· PLL loop voltage? synthesizer monitored by PCSet
· Servo loop control signals? ?
Others? 

Detailed Specs 

ADC antialiasing filters: 

· Pass band: +-1 dB
· Transition band:  -15 dB
· Stop band: -50 dB
ADC: 
· Sampling frequency: 1024 MHz, others possible
· Resolution bits: 8 bit, 10 bit with ADB2 in piggy-back connectors 
· CW saturation level (FSD): -2 dBm
Noise floor 

· ADC noise, quantising and thermal: 

· Clock jitter noise per signal frequency: 
· Arithmetic (rounding) noise referred to ADC, per bandwidth 
· Spurious responses: 
· Normal operating level :
all depending on the device, see datasheet of Max108 and ATMEL AT84AS008
Mixer: 

· LO resolution bits:  32 bit
· Spurious responses: <  

· Sideband separation: > 50 dB
IF filters, per bandwidth: 

· Pass band: at present simulates analog filters
· Transition band: at present simulates analog filters, -6dB
· Stopband: better than 45 dB
· Ratio of integral stopband/integral passband: ?
· CW saturation level referred to ADC: +6 dB with respect to ADC saturation
AGC, DC offset and/or output resampling servos if fitted: data not available at this time
· Control range 

· Loop stability with Gaussian noise input over range 

· Loop stability in presence of strong CW signal (RFI) 

Frequency and time reference signals: 

· Signal format: LVCECL/LVDS
· Signal levels: Internal 3.3, 2.5V, external LVDS 3.3V
· Terminating impedance: 100 ohm 

Power supplies 

· Voltages: internal 12, 5, 3.3, 1.5, -5 V, external 110/220 VAC, std 1U PC
· Tolerances: depending on the rail
· Loads: about 300W, high load switching on
Mechanical 

· Size: 19”, 8U, 500 mm
· Mounting: 19” rack
· Cooling: front-rear, tangential fan 

· Shipping weight: about 25 Kg
Documentation : no documentation at present, shortly prepared for O’Higins
· Engineer: 

· Design 

· Implementation 

· Diagnostics 

· BOM 

· User: 

· Installation 

· Test and verification 

· Operation 

· Diagnostics 

Control software 
· Stand alone: yes
· Field System interface: yes
· What can it not do? 

· How frequently have missing capabilities been requested?
See here for some information about EVN scheduling history. 

· What expansion/enhancement potential does it have? 

· How does it integrate with recording and networking? 

· Operations 

· What does it connect to (at both ends)? 

· What "knock-on" consequences does it have? e.g. changes to the
field system and operational aspects such as dynamic firmware
changes. 

· Have these knock-ons been factored into the planning? 

· Are delay changes with bandwidth compensated? 

· If the configuration is cycled, does phase recover? 

· Do the FPGAs need "setting up" after configuration? 

· Are there built in calibration procedures? 

· Will parameter/temperature drifts require recalibrations? 

· How long does reconfiguration take? 

· How long would recalibration take? 

· Is the field system enough or is another processor/driver required? 

· How are the input "power" levels monitored and controlled? 

· How are the output "power" levels monitored and controlled? 

· Are mixed operations, i.e. old and new, possible/convenient? 

· Are there other impediments to either, DBBC/DBE2 solution? 

· Is phased deployment, e.g. DBBC early, DBE2 late, feasible? 

· Is phase cal practical, necessary, convenient? 

· Are there obsolescence-prone or risky parts? 

· Manufacture 

· Are extensive manual calibration procedures required? 

· Is there a suite of tests? 

· How far advanced is it? Can production begin? 

· What plans are there for production? 

· What are the timescales? 

· Costs 

· What are the costs? 

· How do costs vary with quantity and phasing? 

