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Introduction
Typical GBT receivers, those with four or fewer pixels, utilize a monitor and control system based 
on the VLBA Standard Interface Board.  At the time the Standard Interface Board was designed it 
had more capacity than the foreseen needs of NRAO receivers, up to 256 digital control bits and 
64 analog voltage inputs connected via an RS-485 Serial bus.  The K-band Focal Plane Array with 
a projected 61 dual polarization pixels and associated down converters presents a need for on the 
order of a thousand digital control bits and two thousand analog voltage channels.  Additionally, 
newer, complex GBT instruments are connected to the telescope network via Ethernet over optical 
fiber.  Clearly a new Monitor and Control system is needed.

Distributed Monitor and Control
Since the K-band Focal Plane Array is a ‘distributed’ receiver with active modules spread over a 
large area relative to a traditional receiver the argument can be made for distributing the monitor 
and control system as well, especially since a central M + C system would require a formidable
complex of wiring to achieve the necessary connections.  For the K-band Focal Plane Array we 
plan to utilize the Inter-Integrated Circuit bus standard, or I2C, for communicating commands and 
data between small Monitor and Control modules located in or near the distributed receiver 
components.  This is a bi-directional, two wire, serial interface with one wire providing a clock 
running at up to 400 kHz and the other wire carrying commands and data to and from intelligent 
devices.  Individual devices have three bit addresses and groups of eight will be isolated by gated 
bus buffers.

For biasing the cryogenic low noise amplifiers a constant drain current source is controlled by 
voltage references in turn adjusted by non-volatile, digital potentiometers.  The non-volatility of the 
settings results in bias levels automatically returning to their previous settings immediately after 
power has been removed and restored.  Not that resetting all the bias settings would be time 
consuming, to reset and verify the bias for all 488 amplifier stages takes less than a second.  
Verification of bias settings is done on the bias card by a pair of multi channel A/D converters that 
return the data to the controller over the I2C bus.

Other components of the receiver would contain the necessary I2C components for monitoring and 
control of their particular function and be addressed via the I2C bus. More than one I2C bus would 
be used with major groups of receiver components on a bus specific to their function.

We recommend that bus activity and the clock signal be suspended during actual observational 
scans to eliminate the possibility of interference.  This should present no major inconvenience, the 
entire state of the receiver can be known with a couple seconds of command exchanges which is
about the rate readings of current GBT receivers are updated.

Thermal Considerations of the Bias System
To reduce complexity the bias sources need to be at room temperature but connected to amplifiers 
at 15K with as short a cable as possible.  The additional heat load on the 15K stage conducted by 
the wiring as well as the heat generated by current dissipation in the wiring becomes significant 
when 1220 wires are involved.  Calculations show that AWG 32 manganin wire 40 cm long will be 
sufficient to provide the bias currents necessary without excessively loading the cryogenic system.



Listing of Monitor and Control Points
General Receiver Points
15K, 50K and 300K Temperatures
Dewar and Pump Vacuum
Power Supply Voltages and Currents
Cryogenic Logic State
Noise Calibration Logic State
Sig/Ref State

LNA Bias
Vdrain, Idrain, Vgate settings and samplers for 488 cryogenic amplifier stages
LED On/Off, Current

Noise Calibration
Vdrain, Vgate over all, Idrain for 61 sources

Downconverter
Power supplies V and I
LO levels for 61 modules
Amplifier bias monitors
Attenuator control bits


