ILT-PERF-DND – Detector noise DC bias 

Purpose

The noise of the detectors when DC biased is measured by sitting at a single bias in dark conditions for up to 60 minutes. This is essentially a health check to make sure the 1/f knee is where it is expected and that there is no noise due to microphonics.

The test could also be done with different optical loads with the cold BB being used over its temperature range.

Can we just DC bias a bolometer and sit there, presumably it behaves like an RC circuit so will soon reach an output value and sit there allowing us to make this measurement.

Test setup

The nominal JFET bias Vdd and Vss will be supplied by the JPL system and this ‘JPL EGSE’ will also be used for readout.
It is not clear at present how

The instrument will be commanded- we need the JPL system to bias the detectors

Data will be taken*

Data will be stored.

* Presumably we can’t use the DCU as it is not clear that we can readout the detectors without the biasing and – importantly - the mixing from the LIAs. How will the JPL readout system bypass this?

The only test equipment needed is the internal ‘cold’ black body  which is set to give a power equivalent to the telescope.

Commanding/Procedure

Assumptions

1. The internal blackbody is in the instrument beam i.e. the internal flip mirror is set to allow this.

2. The detectors are switched on and biased via the JPL system to a nominal value. 

3. the JFETs are set to nominal bias, and are at a stable temperature.

4. The blackbody has been set to a power setting to give an equivalent input power to the telescope (TBD) and is giving a stable output.

Inputs

Integration time for nominal measurement (Tnint)

Integration time for alternative bias measurements (Tint)

Procedure

1. Take a long time series of output voltage from the instrument.

2. Repeat for a range of detector biases by taking a shorter time series.

QLA Actions

QLA should be able to monitor the cryostat and cold black body.

Timing Issues

Probably about 60 minutes for the nominal bias, say 10 minutes at each of the other settings and if six of them 2 hours for readout + 30 minutes for cold BB to stabilise.

Offline Analysis

Assuming the data is saved, and detector pixels are available, we will need to recover the output voltage of each the detector readout by removing any gains and offsets, Fourier transform time series, check for microphonics, determine position of 1/f knee and compare with expected values.
