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Fibure 11. APS n-well pixel, normal incident and 60° maximum 
cord length, measured energy regions that are unique to each 
particle type as a function of the particle E2 energy windows. 

Tbe APS design extends CMOS spectrometers into the 
electron region shown in Figure 11. The standard photodiode 
APS design room temperature noise floor, without kTC noise 
suppression, is measured with 5.9 keY X-rays and this is 
compared to the SRAM spontaneous flip curve derivative in 
Figure 12. The APS X-ray spectrum was taken after a 1 had 
silicon total Co-60 dose. The APS noise is about one quarter 
fixed pattern and three quarters in pixel, one half kTC and one 
half all other sources including radiation induced dark current 
shot noise. Tbe SRAM noise is fixed pattern dominated and 
has no dark current shot noise componenL 
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Figure 12. Post radiation APS calibration at room temperature 
showing 55-Fe X-ray peak: fit and the SRAM spontaneous t1ip 
curve derivative. 

VII. CONCLUSIONS 

The CMOS charged particle spectrometer injection peak 
energy window and shield energy filter approach to measuring 
cbarged particle energy spectra in space has been proven as a 
low mass and low power method on the Clementine flight 

experimenl TIle differential spectrometer APS design approach 
allows unity on time fraction operation. The APS noise floor 
extends CMOS charged particle spectrometer methods into the 
electron region. The STR V-2 flight will verify the APS 
CMOS charged particle spectrometer as a low cost method of 
collecting trapped charged particle dnrn for replacing AE8 
electron and AP8 proton models, ule international radiation 
standards used in earth orbiting spacecraft design. 
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