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Fig. 1. Block diagram of a color CRT display.
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Fig. 2. Mask-aperture and phosphor dot arrays in a shadow-
mask. ap is shadow-mask pitch.

CRTOAE spoto] $8WFO 2 AR $EZ 7oA
FE0sE A4BT}. daFdolel FRFAGL v]) &
NEE A7) A vt e FE7)9 Foet

fW)=gv ®

2 Folth. 714 L $HRFIN FA A\zke] 24
A A W SRugel el B4 AR, Xe SRRl
o) shwe) 84 2718 YEhdT ¥ o SE7]9) MTFE ]
Yo o) tiet $E7)9) o5 GIVIE AHgstel

MIF,()=Gf(¥)] ©)
22 %o, 2559 o5
IGIf1] = ! (10)

L Sy
a (f0)2)2+(2§f0)

2 FoUTHY 9 Aol fi= Mt FF7)9) YdZoln
£ Ao,
olFo 2R 2E} CRTS| MTF: T3} o] Fojzith.

MTF (v)=MTF(v) MIF g, (v) MTFy, (V) ¢E)
2.2. CSF

daFeleld AAEHAZ A5 E Nt £ ElT2
CSF(u)= Ml(u) =au exp(—bu)V1+c exp (bu) (12)

2 A58 M= modulation threshold functiono]t}.” 9] 4]
A ue £ IUFITFE el E9= cpd(cycles/de-
gree)E AL2-3ta vel

u=-—"2_1y (13)
¢l BAE 74t} A7) 1L viewing distanceE Ve
A (1204 a b, c=

a =440 (1+0.7/L Y012 (14)
b =0.3 (1+100/L)*15 (15)




KATFEE> MTFAS 3 7 CRTS 82 B/t — A8 - o] &$ 9 207

c=03 (16}

o, L& tJAEdole] FF LR cdm’Y BHE ALR
13~

2.3. MTFA
A 02 A850izl taBolel el MTFA

Ag3hod

e

MTFA = j:‘}“‘(MTF(u)-M, () du an

2 Ysie, £9] Ad 3 FHAFA dpaE

MTE (U 17ax) =M (U170} (18
A=A o3 FoyRnt”

2.4. T xHo| HEf

HaFeolrt dutHd 2 EA ot AH8E A+ d

£Fole) B5e HuoA WEe Wstray lighyel} w
A= ol ola) AahEt. ol @ & theAlol o8

Epd - glch
MTF'(W\=MTF (v)- 7 19)
714 ne
_ L
M=T+a 29

o2 FolAm, L 4 (149 A (15Kl AFE HaFeo|
o HEAEO)T ALE Tl 2ol oJaly F7HE IS
o]9) 3| =o]r}

m. &% 3 4ot

3.1, Mpb Al

Zre} CRTY A AEE spot Z7], H]H Q. tjHEo] tj~T
gol¢] stAol vz FES dotr 7] Y3t 2o A] A4
E A& ANt JA Algg Bl

0.190 A 1.2 mm Ato]2] 57}4] spot 7)ol T3l Alxts o]
3 spoto] MTF k& fig. 3o YERHATE. MTF g2 spot 3
717h AErE AL QloBg, spot A7t HEFE w2
s e B8 5 AUe AS & 4 AUt table 1o A"
Zel CRT HEUYE|(SyncMaster 700 p)e] EA-S ALgsly
50el| 4} 350 MHz A}e] 9] 7744 i Zel tigt MTFE #A4H3}
At gaZgole] Ese 2JeZ 800 dots X 600 lines<)
R=E AAEATT. Fig 4% AN AEN gAGZo] yg
TE MTF gto] AR glonz, tagEgole] &35 v
te gigEe] HErE Foldtts A& & F Ut Fg
5= t]AZdo] 35X 100 cd/m’, viewing distance= 500
mmZ 7}4 % Aeo)A] spot F7]S 0.19)4] 0.5 mm, BT S
S E-S 50004 300 MHz7EA] HSIAIZIHA AlLEHeE MTFA
S JehdiTh Bt e tjgFo] yoigle ulel MTFA 3t

Frq
E“* .
p=4 \ \ spot size (mm)
ros 0.1
b ) \ — 03
\ — - 0.6

AN :
0.0 M 1\ \4_‘ J\Aiz
2

4 6 8 10
spatial frequency (cpm)
Fig. 3. Simulated MTFs for five different spot sizes.

Table 1. Specifications of a color CRT(SyncMaster 700p)

Item Description
17 inch, 90° deflection
0.26 mm dot pitch, in-line gun

Horizontal : 1280 dots
Vertical : 1024 lines

Color display tube

Maximum Resolution

Horizontal : 800 dots (selection)
Vertical : 600 lines (selection)
Horizontal : 53.67 KHz (selection)
Vertical : 85.06 Hz (selection)
49.5 MHz (selection)

Horizontal : 306 mm

Vertical : 230 mm

Resolution

Scanning frequency

Bandwidth

Active Display

Horizontal blanking time  4.409 us (selection)
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Fig. 4. Simulated MTFs for five different video bandwidths.
Damping factor is 1.0.
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Fig. 5. Simulated MTFA values for five different spot sizes and
six different bandwidths.
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Table 2. Measured luminance and MTFA value at four positions
on the screen

Position Luminance (cd/m’) MTFA
Center 116.5 10.55
Edge 1105 10.13
Top 116.5 9.76
Corner 103.8 8.68
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Fig. 9. Measured MTFs at four positions on the screen. (a) Spot size and (b) spot size, shadow-mask pitch, and video bandwidth are con-

sidered.
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Figure 10. (a) MTFs and (b) MTFA values measured by in-
creasing the average display luminance due to the
added light. Viewing distance is 500 mm.
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Evaluation of colcr CRT monitor by MTFA
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The MTF(modulation transfer function) measuring system with a linear CCD(charge coupled-device) was constructed to
cvaluate a color CRT(catode ray tube). The measured MTF values were corrected by considering the spectral response and the
pixel sizes of CCD. The effects of a spot size, video bandwidth, pitch of shadow mask holes, display luminance, and ambient
illumination on image quality were studied. The uniformity of resclution and the contrast loss by ambient light of the color
CRT monitor were measured, and the resuits were analyzed by MTFA(modulation threshold area).



