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The Effect on Patient Dose Reduction with Improvement of the Output

Characteristics for Inverter Type X—ray Generator

Mo Eun Roh - Seong Kil Lee - Young Keun Kim

Department of Radiological Technology, Gwangju Health College University

Abstract

The conventional types of X-ray generators were bulky in physical size and heavy in weight, and the

control accuracies of the output voltages were not always satisfactory, The high frequency switching

inverter and converter technology on power conversion and control systems have been greatly closed up

introducing power semiconductor devices,

To decreasing the volume and the weight of high voltage

transformer, and to stabilize ripple. In this paper, the newly developed x—ray generator in a low cost using

duty modulation PWM inverter, This system verify improved performance by stabilize ripple of X-ray tube

voltage and compared the reproducibility, linearity and dose in single phase, three phase and PSU,
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Fig. 3. Circuit model of resonant inverter
Table 1. Circuit parameters of resonant inverter
symbols ltems/circuit topologies value
Rw CIFaPSiE (mQ) 25
Cs SEUZHMEH (F) 7.96
Ay netHety| HEaxE () 280
R, netHety| S&EXE (Q) 60
L, DUHRUT| FHE|BEAA (uH) 7.96
Cr DEAAOIZS HEEH (uH) 310
A XM3 2opxe (Q) 0.1~1000
finv ARE Ot (kH2) 20
. 400
iTube current measure fﬁ" % T ;'\1 _‘,r'ﬂ"\_
W N Sa N N = RN
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Fig. 4. Tube voltage and tube current Fig. 5. Output current and gate signal of inverter
waveforms of variable load
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Fig. 6. IGBT E-C Voltage and current wave
forms of inverter
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waveforms of H.T

m Z 2t

Figure 5+ 331% AHES IGBTY QA7tEHE A9
A RS verdnh, ojg ch, 12 QAHEH 28 HFo|
WA IAWAY] 1AFY 52 HFo|i, ch, 2E
IGBT S1T} S4, ch. 3% IGBT S29} S3¢] Ql7bE:= Al
solth, ch. 23} ch, 39 A3=180° ¥FAE o] IGBT
S1~84¢] Z+zb Q7tEH A5 o] T el W E
o] FYAHFIL SUHES ¢ S+ U

Figure 62 #AYo] 100 kVp, TAF 100 mA ¥
o JIHE Y DC FZ H(ch. )T} IGBT 29X ¢
ool A= Vee(ch,2)¢} ojnf 32& QI¥E AR
(ch.3)& YEMdT) Figure 72 TAY, TAFE I
B Aolstr] 913 C-R 471N HEE BAYL F
AR AR FEE 5% BHRE Ugdd. ch12 1
HHA7] 12 AFO|AL ch.2& TASY, ch.3E FAHF
£ uedth Figure 8= IYPHA7] 1259 A 4
AFAEE etz 53" AgL 3ZdAe 34
AYEH Y Tkl LAWY 13459 AY, AFRAGFL

30 Korean J Digit Imaging Med, Vol.13 No.1 March 2011

il il n a w & i} il i N
g P, 4 - 1 P . SO S B | N R
T ‘—-,Uu- '-!-.IJ. ‘—\.u,a- L\u' VAR T i TR T

Inwariar oulpul eurrent

A,
!
T T T K T L s e el s
o Tuba woltage
r

1 Tubi curent
1 1 1 1 1

e e e e e o e e o e e s

L}

a Ellnmms
Fig. 7. Voltage of CR divider and Measuring
tube current

Aok

Ty

—

=01 D

v ELIRTE T ey

Fig. 9. Tube voltage waveforms of CR divider

| S e [

P N Y Y I R R B

Yedrmpon
ArAsImR A

LS
kAl S0vnm
1 1

Fig. 10. Output voltage waveforms of
X-tube

2 3ANRY AYYHE A% AMEY BPALu
< %A uedh

Figure 92 C-REU7|9 ¥ &=79 #HAYL
e e Bastol Foldel e WEgo] 2
7Vttt Figure 102 153 3F
X-A BAAE o] &3] THAF 50 mA, RAAZE 200 ms
oA TAYE 60 kVp, 80 kVp, 100 kVp, 120 kVp=E
HopA S we BHY HFoz YFEG0 kVp
5.6%, 80 kVp : 6.1%, 100 kVp : 6.7%, 120 kVp :
7.3%)9] WakEo] v 21, A Lerge



Mo Eun Roh - Seong Kil Lee - Young Keun Kim

Table 2. OQutput radiation dose of resonant inverter type X-ray generator using PSU source  (unit : mR)

mAs 10 mAs
kVp 50 mAs, 0.2 s 1000 mAs, 0.1 s 200 mAs, 0.05 s 300 mAs, 0.032 s
60 46.50 4712 47.08 46.59
80 79.25 81.04 82.12 80.58
100 116.45 117.21 116.30 116.89
120 155.41 156.14 154.90 153.28

Table 3. X-ray output reproducibility of inverter type generator using single, three phase, PSU source

source

v single phase three phase PSU
0 — 0.009 4 5 5
0.01 — 0.019 3 3 2
0.02 — 0.029 1 1
0.03 — 0.039
0.04 — 0.05

Table 4. Linearity of the inver type X-ray generator

source ,
KVo single phase three phase PSU
60 kVp 0.073 0.095 0.07
80 kVp 0.069 0.09 0.067
22 27 stod 2894dFs ST 23 Table 29 -
2ol ofd FAPYANE FAZ AL @ FLI mAs R1
7} FOAE DA W EAgo] ozt AdEE T i
o] UEEt. =99 AFA I AHE X-A ~ S 4
A9 A7 ST 2AAFY BRI HEE
EEHAE Tt HMEAT(cv) 4~6+= 0.05 o]stofof
St=dl Table 391X To] BE HHUA o] 2HS “{S‘” ‘
o35t gtk E3 R HA T~11% Table 49 Zo]
A} o254 Uepyth, Fig. 11. Whole configuration of X-ray generator
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