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High-Resolutional X-ray Detector of Photostimulable Phosphor with Columnar Structures
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“Konica Direct Digitizer (KDD)" is a digital radiographic imaging system wherein RbBr: T! photostimulable
phosphor {PSP) is used as an X-ray detector, which records signals of medical X-ray images directly.
In order to enhance the image performance of KDD, we created a new PSP X-ray detectors.

The main improvements were in the image sharpness and the sensitivity by making a RbBr: Tl columnar
structure, This structure inhibits scattering of laser beams in the phosphor layer and enhances the efficiency
of photostimulation and of picking up photostimulated luminescence.

The sharpness and sensitivity of this PSP X-ray detector using a columnar structure resulted in an

improvement of 40% or more compared with the conventional type.
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Fig.1 Schematic diagram of KDD system
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Fig.2 Concept diagram of the effects by columnar structure

—F—hORELE ML TS+ sv 5L L iz,
WAL bR L R R U LA ik | 3 T X
BERTIL2M-oTwd (MEREFL2IRT),

2 ERFE

2.1 %%
WRENFERMERNEE, —RIC SRS e k&Y
RZ Ty FIETHREINT B, MEOERRREN IR
BELNNDINLOEBUIET AT &z, LIrnk
BERMELHEABHLELZEIZE VRRIEERF L,
RbBr: Tl KB IIE T —24 (LUF, EBEST)
BC X AHERFLEHCT. LT 2 v 73 L I2 #1300
amDIE BT L7,
MAFRFORCER . AR, HREMRE, £ L THbC
T BEAMD AFHAE, LY OREEILIFDL 5 ICH
mili,
DA% o -H10Pall FIzHH Lz F v o —HNIZE
N AL BATHI EI2L V107"~ 1Pam G2,
@A FE « MR Oy F L 7B 2
iz L Y 80~400°Ciz.

58 KONICA TECHNICAL REPORT VL. 6 (1993



@AW - EBHhI2 X D 2~30um/miniz,
DFRZGRD AL RIS AT 2 B o0 s s 2
20 (FE) ~80°I2f{iT 2 Z 2k ) FRFAME L7,
2.2 M@

BRI THF S AU A S (3 20 & Wi Ik & R Y
R (LUF, SEM) TEiEET S X L LIz, &b
DL E X (LLUF, XRD) T#lE L7z,

i, BREREHWTXMT ¢ 77 2 2{ER L, X#R
DREGENE (LUF, MTFREERT) 220 » MEVICE
DR L 72, 209 B, MTFRHEZERE S : 0.5,
1.0, 2.0lp/mmIiZ T AMTF (%) @F1 (LR, M 31l
LLT) ZROTEDREE L7,

EESLPE DRI T RIF AR R0 S iz imic2nw T
14 X 17inch® 4 4 2z Kiifigfk L. KDD# v THaEs -
7y b —ABERERSET A L L DI XERC AT AR
TECHERE 2 oRed, JEEE & L TR LAz,

3 RRCEE

3. 1 ERIEE4DORE

107" Pats O @ SR T T R EE % 100°CLL M2
CHNZ. 2pm/mind KL THFT 5 L #AFHEIT R
Ry 5 S HTHERT L 72KTE (LU, ROk A il AGS L
4, Figd) THh-72,

Fig.3 Sectional SEM view of aggregated’ grain structure (AGS)
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Fig.4 Sectional SEM view of perpendicular
columnar structure-A (PCS-A)
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Fig.5 Sectional SEM view of perpendicular
columnar structure-B (PCS-B)
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Fig.6 Substrate temperature v.s. degree of vacuum
for various structure types
(deposition rate : 10 zm/min)
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Fig.7 Model for formation of perpendicular columnar structure
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Fig.8 Sectional SEM view of oblique columnar structure (OCS)
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Fig.9 Model for formation of oblique columnar structure
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Fig.10 Surface SEM view of oblique columnar structure
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Fig.11 X-ray diffraction patterns of columnar structures
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Fig.12 MTF characteristics of columnar structures
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Fig.13 Sensitivity vs. M3-value{MTF})
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