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ABSTRACT: This poster investigates the effect of a linear accelerator’s microstructure (i.e., train of narrow pulses) on devices and the associated transient i/ & L y the national interest
photocurrent models. The rate the energy is deposited in a material during the microstructure peaks is much higher than the pulse-averaged rate.
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To better understand the impact of a linear accelerator’s = Experimental setup (e.g., cable type and lengths, external 50Q2 = Two-dimensional device simulations were performed with Silvaco’s = Photocurrent models typically created using the pulse-averaged

microstructure (i.e., train of narrow pulses) on devices and circuits terminators, hardware filters, and scope capabilities) significantly suite of technology computer aided design (TCAD) tools response for the devices and radiation diagnostics

2O EESE ELEE MRS IS [ S e D [PEE S ELALISZE ML SUIE ICIES UG = Device simulations are critical to understand how/which devices = Several photocurrent models exist in literature; here we selected

Why Does this Matter? = GaAs, SiO,, and diamond PCDs reveal microstructure effects when will respond to the microstructure and to validate the observed the Fjeldy photocurrent model for p-n junctions [T. A. Fjeldly, et al.,
measured on high-speed scopes and removing filtering and other experimental response IEEE TNS, 2001]

» Linear accelerators (LINACs) are a common source used to study
transient radiation effects in devices and circuits as well as to » Adjusted device parameters (i.e., mobility, field, and depletion = Basic equation governing photocurrent density (assumes electrons

gather data for model development * PCDs are an active dosimetry diagnostic used to determine dose/dose region width) to determine the variation in the response and assign dominate prompt response):
rate of each irradiation (correlate PCD response to TLDs or calorimeter) controlling parameters to the microstructure effects

parasitics within the experimental setup

= Upset and/or burnout in devices and circuits could potentially
occur at lower thresholds than expected at a LINAC when not
properly accounting for microstructure effects

= PCDs typically measured through a low pass hardware filter (e.g., 220
MHz) which eliminates microstructure effects and reduces the peak

* Peak of microstructure pulses assumed constant in the model (i.e., did Jonoto = Jprompt + Jndetay t Jp.detay = QGWaep + Gulna + Gplpa
not vary with time similar to the experimental data)
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vy Cable/board ringing more pronounced in RF devices than PCDs, but J \E = built-in or applied field W, = depletion region width 7, = electron Iifetimy YA g%
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