DETECTOR OPERATING MODESThe NICMOS embedded flight software will provide five modes of operating the NICMOSdetectors in HST Cycle 7. Each of these modes has its own specific uses, benefits, anddrawbacks. The selection of a particular mode will be driven by the individual objectives and thescientific goals of the observation. The basic characteristics of each of these modes are describedhere. Observers concerned with how these modes and their associated features are specified in anobserving proposal should obtain that syntactical information from STScI.ACCUMULATION (ACCUM) MODESimplest Observing Mode: Single Sampling Period, Single Image ArraySpecific Use: Faint Targets, Long Integration Times large # of Reads, High S/N Targets - small # of Reads; (minor CPU overhead)Specific Function: Reduces R/O Noise by Performing & Averaging Multiple Initial and Final Read Outs. (when read noise > dark current + photon noise)The simplest mode of operation is the basic signal accumulation mode referred to as ACCUM.Following three resets of each pixel in the FPA, the detector is read out and this "initial" imagesaved in a scratchpad memory. After a specified integration period the detector is again read and a"final" minus "initial" image frame is computed by the on-board flight software. This differenceframe is stored in an internal science data image store for subsequent transfer to the designatedHST science tape recorder. A particularly useful variant of ACCUM mode allows for multiplenon-destructive sampling of both the initialand final readouts. The number of initial andfinal reads to perform is an observerselectable option and can range from 1 (thebasic case, described above) to 25.# OF FINAL READS# OF INITIAL READSSPECIFIED EXPOSURE TIMEBy reading each pixel N times, the read-noise should be reduced, essentially, by the square-root ofN. The actual noise reduction which will be achieved with the integrated flight electronics will bedetermined during SLTV. In cases where an observation would otherwise be read-noise limited,ACCUM mode with multiple reads would be the mode of choice.MULTIPLE ACCUMULATION (MULTIACCUM) MODEExploits Non-Destructive FPA Read Out CapabilitySpecific Use: Large Dynamic Range, Ground Processing for CRs and SaturationSpecific Function: Multiple Images at Specific Times During IntegrationThe MULTIACCUM mode is used to generate a series of image frames via non-destructivedetector readouts at intermediate times during the integration period. In this manner the image scenemay be examined as the final frame is beingbuilt up. Up to 25 sample times may berequested as monotonically increasing timeintervals from the final pre-integrationresetting of the detector. Each intermediatereadout will result in a separate image frameSPECIFIED EXPOSURE TIMEwhich will be downlinked in the final data set. MULTIACCUM mode is particularly useful forsetting up a series of readouts to span a large dynamic range of target fluxes in the image scene,and to allow for ground processing of cosmic ray artifacts and detector saturation. UnlikeACCUM mode, only a single detector read can be performed for each readout.