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Since the turn of the ¢dury, the phrae“Flat Panel mage” has been increasingly used
in modern xray imaging venues rangng from large, institutional @diec care, radiology
and radiotherapy settinges community oral srgery offices. The phrasmostcommonly
refers to those tectwlogies enploying a largearea, monolithi@rray consistig of a two-
dimensional grid ofmaging pixds fabricatel on a thin glassubdrate Individual pixels
are made addressaly means of a “active matrix”of switches— usually, in @ch pxel,
takingthe form of a sigle amoiphous silicon (e5i:H) thin film transistor(TFT) coupled
to some formof storagecapadtor. Two variations of thisrelatively smple architeture
(based on s@alled indiret or dire¢ detection otthe incident radiation by mea of a
scintillator or a photocaudor, resgedively) have becomelmog ubiquitousfor a wide
varety of projection (eg. radiogrgohy, fluoros@py, mammogaphy) ad volumetric (e.qg.,
CBCT, tomosynthesismagng applicdions. While offering many advantages, such
Active Matrix Flat Panel Inmgers (AMFPI9 arerestrictive in terms of signato-noise
pefformance, mximum fame rate, image artifacts, configurabiliésmd cos. These
limitations are inspiing consideable innovaion and ceativity in imager developmet.
Some approaches involve: higfain photoconduors such as Hglor avabnchegain
with aSe (to inprovesysten gain and DQE); active pixel circuitavolving the
inclusion of amplifies in each pixd (to increag gan and DQE, frame rategnd to redae
attifacts); thick segmeted scintillating converter@o increag x-ray quantum detectro
efficiency and DQE amegavoltage energis); flexiblesubstrate¢to providelighter,
flexible and more xay transparergubstrées); and subtractive and additive printing of
a-Si:H or organic TFTs (toeducecosts). In this talk,a broad overview of the ate of
conventonal AMFPI technology, itéimitations, thepotential br improvement, and some
of the avenues being psueal to adieve these improvements will bgresented. In
addition, challenges for@me oftheseapproaches, along with the lortgrm prospects for
this generbarea of tebnology, will bereviewal, and the effect of larg performance
improvements ontte practical implementationof advanced applications will be
discused.

Eduational Objective List:

1) Review the fundantgd concepts behind the tdmologyof flat panel imagers basl
on active matrix addssing.

2) Provide an undestandirg of the performance limitéions on sich active matrx, flat
panel imagers (AMPIS).

3) Outline the genal appr@ades for achieving gnificant improvenentsover
conwenional AM FPI performance

4) Detail specific improveent strdegies involving frontend enhancenent of
conwerter signal and piel level arcuit modificaions, which preervethe maor
advantags of conventional MFPIs.

5) Discuss the longerm prospetsfor, and implicaéions offlat panel imagr
performance improvement.



