RAMP INTEGRATION MODEExploits Non-Destructive FPA Read Out CapabilitySpecific Use: Large Dynamic Range, Uncertain Target Flux, On-Board CR Elimination & Saturation Detection; (CPU intensive)Specific Function: Slope Computation Reduces Data Volume, Provides Variance and Sample Count ArraysRAMP mode provides a mechanism for the elimination of cosmic rays (CRs) and for saturationdetection and compensation on-board rather than on the ground. This is accomplished by taking aseries of evenly spaced intermediate non-destructive readouts which are processed by the flightsoftware. The rate of charge accumulation (or ramp) is computed for each pixel by successive firstdifferences of the intermediate readouts. Progressive variances are computed and slopes whichdeviate by more than a preset multiple of the mean (presumably due to charge injection fromcosmic ray events) may be rejected in computing an overall charge accumulation rate. Successiveon-board sampling also allows for the onset of saturation (defined as >2% deviation fromlinearity), and the rate of charge accumulation may be determined only from non-saturatedsamples.In RAMP mode up to 255 non-destructive,evenly spaced, intermediate read outs may berequested. The temporal spacing of thereadouts is determined by the requestedexposure time, which spans all samples.SPECIFIED EXPOSURE TIMEE/NE/N = SPECIFIED EXPOSURE TIME / NUMBER OF READ OUTSUnlike MULTIACCUM mode, RAMP mode is not demanding of the data downlink bandwidth asthese data are used only in on-board processing and not sent to the ground. However, RAMPmode is demanding of the NICMOS CPU. The on-board processing following each read outrequires ~6.25 seconds. This sets the minimum temporal spacing between successive rampsamples. If all three cameras are running RAMP integrations in parallel then the minimum sampletime between RAMP readouts will be at least tripled.There are four processing methods available in RAMP mode. The CONTINUATION methodcontinues processing successive samples on a pixel-by-pixel basis after a CR hit has been detected.The RETENTION method requests that the mean of the slopes determined prior to a CR hit beused in the output array, but that processing be suspended for that pixel after a CR hit has beendetected. A MARKING method allows a pixel hit by a CR to be flagged as suspect, butprocessing is unaffected. Finally, it is possible to simply turn off CR and saturation checking.RAMP mode produces three data arrays; the "image" which contains the slope of each pixel, thenumber of samples which were used in determining the slope (since CR hits and saturated valuesmay be rejected), and the variance over all included samples. These arrays will be processed andrepackaged by STScI’s OPUS before data sets are delivered to the observer and the archive.BRIGHT OBJECT MODESpecific Use: For Bright Targets Which Would Saturate FPAs in Other Observing Modes with Shortest Integration TimesSpecific Function: Reset/Read/Wait/Read Each Pixel Sequentially in Each QuadThe time required to read through an FPA quadrant sets a limit on the fastest photon collection timewhich can be achieved by resetting, then reading, all pixels. BRIGHT OBJECT mode allowsobservations to be made on targets which are ~200 times brighter than those that could be observedin other detector operating modes without saturation.