High Breakdown Voltage, Fully Depleted Series

LAarce AcTIVE AREA SiLicoN PHOTODIODES

APPLICATIONS FEATURES

Large Active Area High Speed Detectors
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Large Active Area Radiation Detectors

TheL argeActive AreaHigh Speed Detector scan befully depletedtoachieve  Direct High Energy Radiation Measurement:
the lowest possiblejunction capacitance for fast responsetimes. They may be

operated at a higher reverse voltage, up to the maximum allowable value, for

Both PIN-RD100 and PIN-RD100A, can al so be used without any epoxy resin
achieving even faster responsetimesin nano seconds. Thehighreversebiasat  or glasswindow for direct measurement of high energy radiation such asalpha
this point, increases the effective electric field across the junction, hencein-  raysand heavy ions. The radiation exhibitsloss of energy along alinear line
creasing the charge collection time in the depleted region. Note that thisis  deep into thesilicon after incident on the active area.
achieved without the sacrifice for the high responsivity aswell asactive area.

The amount of loss and the penetration depth is determined by the type and
The Large Active Area Radiation Detectors can also be fully depleted for - magnitude of the radiation. In order to measure completely the amount of
applications measuring high energy X-rays, -raysaswell ashighenergy par-  radiation, the depletion layer should be deep enough to cover the whole track
ticles such as electrons, alpharays and heavy ions. These types of radiation

from theincident point to the stop point. Thisrequiresahigh biasapplication
can be measured with two different methods. Indirect and direct. tofully depletethe detector. In spiteof thelarge active areaaswell ashigh bias
voltage applications, the devices exhibit super low dark currents, low capaci-

Indirect High Energy Radiation Measurement: tancesand low seriesresistances.

Inthismethod, the detectors are coupled to ascintillator crystal for converting  |n addition to their usein high energy particle detection, the PIN-RD100 and
high energy radiation into a detectable visible wavelength. The devicesare PIN-RD100A are also excellent choices for detection in the range between
mounted on aceramic and covered with aclear layer of an epoxy resinforan 350 to 1100 nm in applications where a large active area and high speed is
excellent optical coupling to the scintillator. This method iswidely used in  desired.

detection of high energy gammarays and electrons. Thisiswhere the X-UV

devicesfail to measure energieshigher than 17.6 keV. Thetypeand sizeof the  These detectors can be coupled to acharge sensitive preamplifier or low-
scintillator can be selected based on radiation type and magnitude.

noise op-amp as shown in the next page. The configuration for indirect
measurement is also shown with ascintillator crystal.
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FuLLy DEPLETED PHOTODIODES TypicaL ELECTRO-OPTICAL SPECIFICATIONS AT TA=23°C
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DIRECT DETECTION

For direct detection of high-energy particles, the pre-amplifier is a FET input op-amp,
followed by one or more amplification stages, if necessary, or a commercial charge
sensitive preamplifier. The counting efficiency is directly proportional to the incident
radiation power. The reverse bias voltage must be selected as such to achieve the
best signal-to-noise ratio. For low noise applications, all components should be
enclosed in a metal box. Also, the bias supply should be either simple batteries or a
very low ripple DC supply. The detector should also be operated in the photovoltaic
mode.

INDIRECT DETECTION (WITH SCINTILLATOR CRYSTAL)

The circuit is very similar to the direct detection circuit except that the photodiode is
coupled to a scintillator. The scintillator converts the high-energy -rays and/or X-rays
into visible light. Suitable scintillator include Csl(TL), CdWO,, BGO and Nal(TL). The
amplifier should be a FET input op-amp, followed by one or more amplification stages,
or a commercial charge sensitive preamplifier. The output voltage depends primarily
on the scintillator efficiency and should be calibrated by using radioactive sources.

Amplifier: OPA-637, OP-27 or similar

Re: 10M Qto 10G Q

Rs: 1mMQ;Smaller for High Counting Rates
Cg 1pF

Co: 1pF to 10pF

OUTPUT Vour=Q/Ck
Where Q is the Charge Created
by One Photon or One Particle
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