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Development of Enhanced DAP(Dose Area Product)

*
Young-Ji Lee", Sang-Heon Lee™, Seung-Ho Lee™

Abstract

In this paper, we propose enhanced DAP(Dose Area Product). The development of enhanced DAP proposed in this
paper has optimized the area dose meter that was developed previously. The development of enhanced DAP performed
Optimized design of charge integrator and ADC circuit, optimization of line transceiver for RS-485 communication,
optimization of display circuit, and optimization of PC-based control program for interlocking and aging. As a result of
evaluating the performance of the proposed system in an accredited testing laboratory, Radiation dose dependence and
Radiation quality dependence were measured to be 4.2%, which is below *15% of international standard. Energy
range/Tube voltage was confirmed in the range of 30~150kV. The sensitivity difference between sensor field and sensor
field area dose sensitivity was measured to be 4.3%, and it was confirmed that it operates normally under *15% of
international standard. In order to measure the reproducibility of the area dosimeter, it was confirmed that it was 0% and
it was operated normally at less than 29 of IEC60580 recommendation. Digital resolution was confirmed to be a
minimum unit of 0.01pGy-m’ within the error range for the reference dose per hour.
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Fig. 1. Optimized Charge Integrator and ADC Circuit.
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Fig. 2. Optimized Line Transceiver Circuit for RS-485
Communication.
a2l 2. #|MstEl RS-485 §41€ Line transceiver sl 2

u
GLERIGIBTIRONLR

=3 03
110 TSSO 04720  ppson 2 g
o) DRFBIOL i
2 e SR Lo s s oo °

w2
e
q v 02 )
D011 | s s &t AisTais w6 | e by
= L
3 ofs a3 R
H il 2 34| a3 s

oz

AT _cos H

san |
™

Ri9
oav] TSKFITGS

91 HY_SET: By 100 =

HU_DISCHARGE

Fig. 3. Optimized Bias Voltage Generator Circuit.
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Fig. 4. Optimized Power Supply Circuit.
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Fig. 5. Optimized POE-PD Power Supply, Connector Circuit.
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Fig. 6. Optimized Ethernet PHY Circuit.
a2l 6. 2[XstE Ethemet& PHY 2|2

TG B, 8T X4l #9de] 7x
A g welA Zzas o] 7hedte]
Display A58 ®FZRaA 313 & =
: e X T ot
AgH o el

e

@ Computer communication setup
@Measurement button(On/Stop)
(®High voltage setting

@Graph settings

®Select log

®Setting measurement cycle
@Measurementresult
(@®Enter device information
@Measured value graph
@Debugging log screen
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Table 1. Experimental Results of Enhanced DAP.
E 1 M50| gaE simMz) Ay 23t
Experimental Items Unit Experimental Results
Radiation dose o 429%
dependence
Radiation quality o 429%
dependence
Energy range/Tube KV 30~ 150kV
voltage
Sensitivity dlffer(_ence o 43%
between sensor fields
Difference in area dose
sensitivity between % 4.3%
sensor fields
Reproducibility % 0%
Digital resolution uGym’ 0.01uGy m’
n. 22
2 =gelAE el FAE WAHEADAP)
Mk AkstAth B =il A Ate deo] 3
el AAAFA = 7]l JNEE AT HA LA FA
2 AAgeAT AkE Axde] A5 Hrte]
S)8te] FeAA @ el A A@F A3} Radiation

dose dependence®} Radiation quality dependence+=
4.2%° 54 =7 S A EQ] £15%
ostoll A AE2t Hol 21Ut Energy range/
Tube voltager= 30~150kV 7oA wkgo] &kl
Ak A= FFeafolof AF=gE WA
F Aol = 43%2 54 29Tt A4 =

15% ol shol A 252 o] Fels|g]

g,

a2

o -
C’ﬁ' [+

1= ] Aol QA %238}71 fl38ke] 103
HhEstel 243 A 0%2 291 E oA TEC60580
A AbEFel 29 o]l A AAEZ H ol 3?‘}015]04

t}. Digital resolutione A7+

o e oA 0.01uGy m'e] A4z =45
= s gAY FF ATHAARE FeRT
il AR Gy m' E91e] FAo] 7h
5 atthal A

o] X-ray
Wl digk A7 Ha

& r
e
o}

References

[1] Bogaert, E. V. E. L. I. E. N,, Klaus Bacher,
and Hubert Thierens. "A large-scale multicentre
study in Belgium of dose area product values
and effective doses in interventional cardiology
using contemporary X-ray equipment,” Radiation
protection dosimetry, Vol.128, No.3 pp.312-323,
2007. DOI: 10.1093/rpd/ncm379

[2] Hart, D, D. G. Jones, and B. F. Wall
Estimation of effective dose in diagnostic radiology
from entrance surface dose and dose—area product
measurements, National Radiological Protection
Board, Vol.25, No.16, p57, 1994.

[3] Dong-Hoon Kwak, Sang-Heon Lee, Seung-Ho
Lee. “Development of DAP(Dose Area Product) for
Radiation Evaluation of Medical and Industrial
X-ray generator,” Journal of the Korean Electrical
and FElectronics Engineers, Vol.22, No.2, pp.
495-498, 2018. DOL: 10.7471/ikeee.2018.22.2.495
[4] Tae-Young Ko, Joo-Hyun Lee, Seung-Ho
Lee. “Development of Neutron, Gamma ray, X-ray
Radiation Measurement and Integrated Control
System,” Journal of IKEEE, Vol.21, NO4, pp.
408-411, 2017. DOL: 10.7471/ikeee.2017.21.4.408
[6] Tae-Young Ko, Joo-Hyun Lee, Seung-Ho
Lee. “Design of Total RMS(Radiation Monitoring
System) for nuclear and nuclear medicin,”
Journal of IKEEE, Vol2l, No.2, pp.158-161,
2017. DOL: 10.7471/ikeee.2017.21.2.158

(742)



