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REX-650 RF QIHE&EX[S| MSHI}
— Usefulness of inverter type REX-650 R/F X-ray equipments —
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* X—ray equipment . REX-650RF, IRF-600-150
(Listem co.)

« X—ray tube : over tube—E7252X, F.8:1,2/0.6
(Toshiba)
under tube — E7252X, F.S:1,2/0.6
(Toshiba)

* Image intensifier tube : LIC—-06, 6 inch
(Toshiba co.)

* X—ray equipment analyzer . Dynallyzer Il
(Divider — M—96311 Reader —
M-96320, Radcal corp.)

» Dosimeter : Reader — 2026
Chamber — 20X5—60E(chamber volume
1 60 cc, Radcal corp,)



o eref M W& E 3 A Vol 26, No. 1, 2003

« Oscilloscope : VC—6545(BW : 20 MHz, Hitachi corp.)
« I A - GO265(Graseby optronics co.)

* X—ray equipment specification

Input power 3¢ 380V
Frequency 50/60Hz
Power input kW 45kwW
Rad. rating 300mA/150kV
Generator, 600mA/70kvV
Fluoro, rating 4mA/120kV
Inverter frequency 30kHz
Rising time 1.8msec
Inverter type PWM type
TV system Based on RS-170 standard

Image sensor

Interline CCD

Image active pixel

768(H) X 494(V)

Al194HIEH Ol 24
I &8%8 X Adt
1. EYAX dsiE
D AR, #AY A= 43

X-ray AA]Q] AELE ZA= High tension DividerE
°|8% Radcal’l®] Dynallyzer & AHg3IlT). Fig. 2
9} Zto| High tension Divider& X-ray tube?} high

tension transformer Alolo]] AZASIT, ReaderE ¢7Z

CCD —
Image sensor chip size 8.4xm X 9.8#m
camera
Active image area 6.4mm(H) X 4.8mm(V)
Scanning lines 525 lines
S/N(luminance) 56 dB/rms or more
Enterance field size 150 mm
Output image diameter 15£0.5 mm
Image- i High resolution 48 Lp/cm typ.
intensifier 2
High ion fact _cdfm®
gh conversion factor 356 mR] sec typ.
High contrast ratio 10% area (23 @ 1 typ.
; Serial-parallel ;
PUISE? conversion i CPU 1
E | D/A conversion |—>| mA regulator e mA FEEDBACK anode
1 ! motor
i Inverter i driver
! | K/V regulator | PWM control '
""""""""" TKVFI:I:DBACK
BASE DRIVE: Pulse trgnsformer Pulse trgnsformer ﬁlarpent i
i driver driver driver !
1 “Aed g2l MOSFET
- 2 2 ""i IGBT
POWER Pulse Pulse { MOS-GTO
: transformer transformer | Y
L l 5 e '
— series E ' :
gglefs};z e i regulator Inverter l:_bilKV%j‘ﬂﬁ] l—b‘ A&7 H
i over voltage P T HV unit
' Protection |
! circuit E X3
E over current i
' Protection :
: circuit ;

Fig, 1. diagram of highfrequency X-ray system
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Table 1, measurement of radiographic mA and Kvp TRG +7.8d/0 T NDRM M
KAl mA| 28 mA |mA PAE%)| RIAl KV | 23KV |KV PAE(%)
97.2 2.80 70 69.7 0.43 L | : 7 I
8.8 1.20 100 | 982 1.80 4 frrvfrenspescforfered
100 RO S O O O ) S8 L
101.2 -1.20 120 117.6 2,00 ; , o A
99.0 1.0 40 | 1352 | 343 L f "
; I
1933 | 335 70 | 700 | 000 T AP v g P 1N
200 1925 3.75 100 98.3 1.70 Fig. 5. Waveform of 100 kV/QOO mA
191.0 4,50 120 | 1183 1.42
190.3 485 140 | 135.2 3.43
307.6 2,53 70 69.0 1.43 2) A B4 A¥
T e s WARE HEES dohiy] $13 Dynallyzer IS A2
1 12 11 2.1 .
s O'Sz 42 13:8 3’ ’ 3 AgolA] BALL 75kVp, WHRE 300mAR T
302.1 0.7 1 . 71 .
- L 31 10 7R 2+ 3B Z2AF
o 27 1.83 70 | 69.7 0.43 = o mse:f msj: H » =4 ;}z
Y &X S
395.2 1.20 00 | 973 | 270 1 2AE FHsRen, 1 di EEHAED)L WS
As(CVE BE otAHo|¢lom 92 1 PAE E3F KS
4ol HgetA ettt
3t ThS RARZEE 0.1sec®E 1G3%H & IAFF THY
2 Z4zF WHSIAFEA ZF 38R 2Aske] FHFAE Lt Table 2. characteristic of milli-second exposure time
¢tl T3+ High tension Dividero] Oscilloscoped 2 §x1;-(|Alil(mseC) ] sl sl a5 ] 810
3lo] XA &8 TAQ 9 BHE uEL 235 =<
el . =0 H . ke o ‘:E . B3t 0.857|1.752| 2.152 | 3.075 | 4.111] 7529 9.513
-

1 B3 Table 17t o] JHF= WEEBd 23K sD 0.149 | 0.523 [ 0,143 | 0,101 | 0,169 0.121 | 0,055
8} PAE)7} —0.70~4.85%2] LxH9E BYon, oA cv 0.174 | 0.208 | 0,066 | 0.033 | 0.041 | 0,016 | 0,006
L 0.00~3.71%2] aE Hoj, WHF AAY BT Q2Kmsec) | 0,143 | 0.248 | 0.848 | 0.925 0,889 { 0.471 | 4.87*
KST2 +15%2} +10%0] H3akA vehge, PAE value

ERE AR, WY HFE SOl noiselt wHF
#aed glol ule- ebgE o e UepdTh(Fig, 3~5), 9 XA =9 49

XA Az 9o] ZE ke cgo}y] 913 FFDE 100 cm,

TRE +1.3div

kV
mA

Reef IV v 0

Fig. 3. Waveform of 60 kvip/100 mA

- $M

TRE +¢4.5

L i\ kY
t mA

Roxl 1V| e 1V 20Mns

Fig. 4, Waveform of 100 kV/100 mA

Field size:20x202% 3t & T|AYE 60kV~140kV
7] 20 kVA 27 A)7)H A 223 A1k &8 o] 80 kVA]
1mAs & 6,53 mROE TFA|eke] Agnlao] dfs)
oF .78} A% ST A UeHtH(Table 3 £).

Table 3, measurement of X-ray output mR
A v 60KV 80kV | 100KV | 120KV | 140 kV
100 mA 353 | 653 | 1017 | 148.7 | 189.0
200 mA 78.0 | 134.0 | 204.0 | 276.0 | 341.0

100/200 mA “Ftiy] | 4526 | 48.73 | 49.85 | 53.88 | 55.43

D) FA ARF, By Ao A9

Dynallyzer £ Fig, 23} Z2 HHOZ under tube
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of QAT T FA BAFE 1~4mAR WHAIAT,
7 PHPER 1 AES 5

1 Z3} Table 49} Zo] BWAF= PAE7} 0.00~5,50%
7R, WAL 0,43~550%7H49) 238 Rol vj$ 3
gl Vb,

Table 4, measurement of fluoroscophic mA and kvp

KAl mA| Z8 mA |mA PAE(%)|| XIAL KV | EFKV | KV PAE(%)
1.04 -4.00 70 67.5 3.57
1 0.98 2,00 100 96.4 3,60
0.95 5.00 120 | 1135 5.42
1.89 5.50 70 69.2 1.14
2 1.92 4,00 100 97.5 2,50
2,00 0.00 120 114.3 4.75
3.10 -3.33 70 69.7 0.43
3 2,91 3.00 100 97.7 2.30
2.84 5.33 120 | 1134 5.50
3.98 0.50 70 67.9 3.00
4 393 L75 100 97.5 2,50
3.82 4.50 120 | 1146 4.50

%) sopt &Y PAR, BAY Y= 4

FAAAS spotFGAIY HARF, BAY HHA=E
ZF AFHstl Mge) HspdR 34& ¢ 23} Table 5
oF Zro] PAEZ} AR, BHY BT 6% uHoR A3
3 vehgon aumje] THF, IHY FI= 94T
23S EATH(Fig. 6).

Table 5, measurement of Sopt film exposure MA and kVp

i

KAl mA =X mA| mA PAE%) | XIAL KV ] 8KV | kV PAE(%)

95.7 4.30 70 69.0 1.49

100 96.5 3.50 100 97.6 2.38
9%.7 3.30 120 115.6 3.67
95.5 4.50 140 135.5 3.21
190.7 4.65 70 068.2 2,57

200 1923 3.85 100 96.8 3.20
1935 3.25 120 114.4 4,67
191.0 4.50 140 131.8 5.86
286.4 4.53 70 69.2 1.14

300 290.5 3.17 100 97.6 2.40
298.1 0,63 120 115.6 3.67
204.4 1,87 140 132.5 5.36
ek +{.6div] ord du |
by .
—— Pk
;__'_.__J_,___ = -;Ls-i_—'mA

i
== B J——

e, ey §oaeache | [

Fig. 6, Waveform of Sopt fim exposure
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EAPER|9] Fola= gHiolE Hu7HA| Z33te] 2.5 mmAl
ojied, Bt 75kvellA AzkEo] 7+0.2 mmAlo]
7] dF ARRAS WEI el Rrldnz A
AW kRS 23E 2T 19 mmAld] LFulE
o] HEZ ARgAlof AHrEEo] KS71&<Q 7.01 mmAlL7}
o] 23S 215 mmAIE ARSI oM, o] AF 9
YR 2 A oF 50 KeV7F E Q. T3 o|a TAHE
£ KS 7A40) uhet LIYAFA ZAMASEC] 9F 1.0 mR/s
7} B 2mAS ARg3rEy. olf FFDE: 100 cmoﬂﬁ
A3 Fig 7).

1 A3 HekAl= 65 kVollA] 278.1, 105 kVollA 327.5

2 WY Bl wet HA Fvielglon), wak was)
2 2490] 7|Zo] FHi 75kVoldE 31002 Ueh}
B o8 WeHAe7E 200~300 AESQ! RS 1HE o
Jgs] Fog dag UE }lick(Table 6, Fig, 8).

i

}\0
Fig. 7. setup for measurement of Conversion factor
Table 6, Conversion factor with KVp used as the variable
kv 65 75 85 95 105
mB/sec 0.538 | 1.012 | 1.880 | 2.469 | 2.989
cd/m’ 1497 | 313.7 | 611.3 | 809.0 | 978.7
conversion facter 278.1 | 310.0 | 325.2 | 327.8 | 327.5
340
//—.——.
320 /
9 300
Q
Y
5 280 r'g
>
C
S 260
240 :
65 75 85 95 105
kV

Fig. 8. Conversion factor with kVp used as the variable
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« Abstract

Usefulness of inverter type REX-650 R/F X-ray equipments

Jung Min Kim - Jung Hwan Oh

Dept. of Radiological technology, College of health Science, Korea University
Dept. of Radiological technology, Gachongil College’

The conclusions after appraisal usefulness of korean 30 kHz inverter type X-ray equipments which are

currently used in the clinics are like those followings,

1, The specific characters of mA, kVp, msec in the radiography keep very good accuracy and showed
good waveform also under KS regulations,

2. The output of the X-ray equipment is showed 1.7 times higher than single-phase,

3. mA, kvp of the fluoroscopy and Sopt film exposure mA, kVp showed appropriated results under
the regulations,

4. As we consider the conversion factor of image intensifier tube used for two years, it showed
pretty high results, 310 at 75kV, and knew that the conversion factor which followed by

increasing kVp increased its computations like Kim's” experimentation.

Those X-ray equipment showed excellent results in the appraisal while those were operating so we
think that those X-ray equipments will be substitute for expensive foreign equipment in korean domestic

medical equipment in the future,
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