
qll

4 SLAC-PUB-5357
October 1990
(I/E)

PERFORMANCE MEASUREMENTS OF HYBRID PIN DIODE ARRAYS"

Stephen L. Shapiro
Stanford I,inear Accelerator Center, St,_.ford Ur_iversity, Stazlfi td, CA 9430C_

John F. Arens and J. Garrett Jernigan
Space Sciences Laboratory, University of California, Berkeley, CA 94720

Gordon Kramer

Hughes Aircraft Company, El Segundo, CA 90245

Tim Collins and Stuart Worley
Hughes Aircraft Company, Carlsbad, CA 92009 SLAC-PUB--5357

Colin D. Wilburn

Micron Semiconductor Inc., Longwood, FL32250 DE9/ 004683
and

Pat Skubic

U'Jiversity of Oklahoma, Norman, OK 73019

!! Abstracts, We report the successful development of hybrid PIN diode arrays and a
series of room-temperature measurements in a high-energy plot, beam at, FNAL.
A PMOS VLSI 256 × 256 readout array having 30 pm square pixels was indium-
bump bonded to a mating PIN diode detector array. Preliminary measurements
on the resulting hybrid show excellent signal-to-noise at room temperature.

Introduction
VLSI circuit which has been made radiation hard

In this paper, we present a progress report to 1 MRAD of 6°Co gamma rays.

on the program to develop two-dimensional silt- The second array, a 256 × 256 array, having
con PIN diode hybrid arrays which can be used as pixels 30/zm on a side, has two readout, channels
building blocks t'or vertex "detectors [1,2]. Funded per array. Random access readout is provided via
by the SSC Laboratory as part of the Generic De- _0row and column shift registers. Data stored ira the
tector Research Program, this development effort pixel represented by the intersection of row and
has seen the f_brication and testing of three differ- ,._
ent hybrid arrays [3]. The latest array, a PMOS column address is presented to the readout node. ,....
VLSI 256 x 256 pixel array having 30 pm square No power is necessary for storing data, and only !.
pixels, has been tested in a 250 Ge-V/c pion beam 2 mV, r is necessary for readout. The readout cleo- _
at Fermilab. Preliminary results of these tests will tronics is an NMOS VLS] circuit, which is not par- :
be discussed, ticularly radiation hard.

The third array (f_bricated earlier this year) is .:.
The PMOS Array similar to the second, except that the readout elec-

tronics, though identical to the second array, is ira-
The PIN diode array hybrids were imple- plemented in a PMOS VLSI circuit. This variation '

mented by indium-bump bonding PIN diode ar- Is necessary to preserve the option of using these
rays made by Micron Semiconductor ]nc. to mat- arrays at room temperature. Traditionally, high-
ing VLSI readout arrays made by the Hughes Air- energy physicists employ diode detectors, which
credt Co. The first two arrays have been discussed collect holes rather than electrons, and the origi-
in earlier publications [1,2] and are only briefly nal diode arrays from Micron Semiconductor weredescribed here. _,.

of that variety. The PMOS array is more appro ....

The first array (ta20 x 64 array having pixels priate to collect the holes, rather than the elec- ' ....
120 pm on a side) ten readout channels per trons generated by the passage of charged parti- ' )
array, one for each column. The readout structure cles through the 300 pm-thick silicon PIN diodes..;:_'
provides random access to any pixel. There is no The PMOS circuit has a much larger dynamic i_
power necessary during the time charge is being range of operation, and dark current integrated ,,:,'
detected and stored by theT array; rh°weber' dur- over the time necessary to read the 32,768 pixels _::!
ing the read cycle, 10 mV_ (1 m_ per channel) _i::
is required. The readout electronics is an NMOS on each readout node no longer develops voltages -_.':

thai drivo the circuit to its suDoIv rails. Tests were :,i,

made in the laboratory at the Hughes Aircraft Co., ,,*Work supported by Department of Energy contract
DE-AC03-76SF00515.
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DISCLAIMER

This refx_rt was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
pro_:ess disclosed, or represents that its use would not infringe privately owned rights. Refer-

ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or _ny agency thereof. The views

and opinions of authors expressed herein do not nece,,saril.y state or reflect those of the

United States Government or any agency thereof.
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