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Normal Camera:

Light baffle

Lens tube

Focal Plane Assembly

Front End Electronics

Department of Space and Climate Physics

One of 24 ‘Normal Cameras’
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N-FEE with cover
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CCD Sensors

Provided by Te2v, 

Chelmsford, UK

Department of Space and Climate Physics

Engineering Model 
Focal Plane Assembly
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Engineering Model at 
MSSL in a clean 
environment

Department of Space and Climate Physics

Focal Plane Assembly and Front End Electronics
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FPA layout
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OGSE configuration
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Test configurations

• Image formats
– Dump Gate High      (image charge is dumped before readout)

– Dark

– Charge Injected

– LED illuminated tapered field

– Filtered Lamp illuminated flat field

• Controls
– CCD temperature x 4

– FEE temperature

– Illumination levels

– Shutter opening time

– Operational configurations (commandables)

– Integration period
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Temperatures

lin ref CCD1 T CCD2 T CCD3 T CCD4 T PRT-4 T PRT-5 T

lin_a -72.79 -72.56 -73.39 -72.80 1.70 0.89

lin_b -83.23 -82.59 -83.36 -82.51 1.86 1.04

lin_c -80.24 -79.73 -80.54 -79.74 1.94 1.13

lin_d -78.86 -78.38 -79.03 -78.31 1.41 0.61

lin_e -75.98 -75.61 -76.32 -75.67 1.50 0.68

lin_f -70.05 -69.93 -70.87 -70.33 1.79 1.01

lin_g -67.14 -67.15 -68.14 -67.67 1.87 1.08

lin_h -64.38 -64.52 -65.54 -65.15 1.90 1.12

lin_i -61.72 -61.97 -63.03 -62.71 1.90 1.12

lin_j -72.99 -72.68 -73.51 -73.00 -33.43 -33.67

lin_k -73.05 -72.75 -73.59 -73.05 -28.24 -28.56

lin_l -73.05 -72.77 -73.62 -73.05 -17.65 -18.12

lin_m -73.14 -72.90 -73.76 -73.15 -7.92 -8.53

lin_n -73.46 -73.19 -73.93 -73.29 12.48 11.58

lin_o -73.17 -72.92 -73.69 -73.02 22.70 21.69

lin_p -73.27 -73.01 -73.85 -73.12 32.87 31.68

lin_q -73.25 -72.97 -73.91 -73.14 42.89 41.54

lin_r -62.03 -62.27 -63.46 -62.98 42.90 41.53

lin_s -83.13 -82.42 -83.12 -82.34 -33.12 -33.32
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Cal 1
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Cal 1



Getting Ready for PLATO 
1215 Sep 2023

Calibration sequence

Ambient SFT Install in 

Chamber

Ambient SFT

Cold SFT

Pump and cool

OGSE check Commandable 

param test

Test Readiness 

Review

Calibration Cold SFT Preliminary Test 

Review

Warm and bring 

to pressure

Dark Images at 

Ambient
Remove from 

Chamber
Ambient SFT

Consent to 

ship

Report Issued

Pack and Ship
6 Days
Fully automated
2 Facilities
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PLATO N-Analogue Chain Outputs

Calibration

Scripts

Image files

Log files

Automated 

Calibration

Temperature 

History

Calibration 

Procedure

Short Function 

Test Analysis

OGSE tests 

Analysis

Commandable 

Parameter data

Analsysis

Calibration 

Analysis

Calibration with 

Temperatures in header

Calibration Report

Report Spreadsheet

Test Set-up 

Spreadsheet

Commandable 

Parameter 

Spreadsheet

Teledyne Data

Calibration Report 

Supplement

Plots
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rec...
rec021

PLATO N-Analogue Chain Outputs

Image files

Log files

Automated 

Calibration

Temperature 

History

Calibration 

Analysis

56 individual 

processes

Calibration with 

Temperatures in header

Calibration Report

Report Spreadsheet

Teledyne Data
Calibration Report 

Supplement

rec020

Plots

Control files
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Topics covered in each calibration

• Inverse Gain

• ADC Offset

• Readout noise

• Non-linearity

• Full Well Capacity

• Line Start

• Dark signal

• Bright Defects

• Trap pumping

• Chequer Board effect

• Headroom

• Charge Injection

• Charge Transfer Efficiency

• Prescan overshoot

• Overscan Undershoot

• AC coupling

• Dark defects

• Pixel Response non-Uniformity (PRNU)

• Brighter Fatter Effect

• Relative QE

• Even-Odd effect
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Report Spreadsheet
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Report Spreadsheet example
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Department of Space and Climate Physics

(some) PLATO calibration outputs

288 Gbytes

15,000 images

>20 aspects
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Calibration information

• CCD Working Group
– Presentations and Minutes

– Summary

• Technical Notes

• Calibration Procedure and applicable docs

• Supplement to Calibration Report

• Calibration Report
– Text

– Spreadsheets

– Plots and figures

• Images and Log files
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Progress

• Total Calibrations: 27

• Total completed: 10
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