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ABSTRACT

& 7] 5-E]+= 9+ In this paper, we propose the hardware architecture of a display converter which is consisted of four functional blocks.
The four functional blocks consists of a set of color space converter, de-interacer, video display scaler, and gamma corrector. After the
proposed architecture was implemented into hardware, we verified that it operated exactly. The designed hardware has 7,629 LUT and 6,800
Logic Register in Stratix device of Altera and operates in 270 MHz clock frequency.
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Fig. 1. Architecture of display converter

M. C|AZE2o] Hat7|e] MF
= 3 =&
2Z Yol HETE
& A zA| 3] A
of T A=

:rL
1

3]
T«
=

il

3.1. Color space converter (CSC)
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¢} HDTVE YA = 28 0}\3} et NTSC(Natlonal
Television System Committee)E ]St YIQ A} ull 2}
PAL(Phase Alternation Line)< 93 YUV A%} Wl & I
a3t} de] 995 H B3 979 AR (A0, Al
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dout_0 = (A0 x din_0) + (BO x din_1) + (CO x din_2) + SO
dout_1 = (Al x din_0) + (B1 xdin_1) + (C1 xdin_2) +S1 (1)
dout_2 = (A2 x din_0) + (B2 x din_1) + (C2 x din_2) + S2

AAE2] L& MAC ALl 7)akala Qle), ZF AR5
RGBE YCbCrZ AMaH4S s 799 din_0=B,
din_1=G, din_2=R, dout_0=Cb, dout_1=Cr, dout 2=Y3}
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Table 1. Coefficient for color space conversion

A B C S
0 1.73 0 1 -221
CbCrY 1 -0.36 -0.705 1 132
(SDTV) 2 0 1.37 1 -175
> 0 0.44 -0.29 -0.15 128
BGR 1 -0.07 -0.37 0.44 128
2 0.10 0.50 0.26 16
0 2.12 0 1.16 -289
CbCrY 1 -0.21 -0.53 1.16 77
(HDTV) 2 0 1.79 1.16 -248
< 0 0.44 -0.34 -0.10 128
BGR 1 -0.04 -0.40 0.44 128
2 0.06 0.61 0.18 16
0 2.03 0 1 0
BGR 1 -0.40 -0.58 1 0
(PC) 2 0 1.14 1 0
> 0 0.44 -0.29 -0.15 0
vuUYy 1 -0.10 -0.52 0.62 0
2 0.11 0.59 0.30 0
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Fig. 2. Hardware architecture of CSC
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Fig. 3. Simulation result of CSC

3.2. Deinterlacer (DI)
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3.3. Video Display scaler (VDS)
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Table 2. Filter coefficients

Phase Coeffl Coeff2 Coeff3 Coeff4
0 0 128 0 0
1 4 126 6 0
2 -8 124 13 -1
3 -10 119 20 -1
4 -11 111 30 2
5 -11 103 40 -4
6 -10 93 50 5
7 9 82 61 6
8 -8 72 7 -8
9 6 61 82 9
10 5 50 93 -10
11 -4 40 103 -11
12 -2 30 111 -11
13 -1 20 119 -10
14 -1 13 124 -8
15 0 6 126 4

3) t=sllo] 2

9 59 VDS st=go] Fx UrEWt} o} 4

8 5 vDSe| steflo =

oo

Fig. 5. Hardware architecture of VDS
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3.4. Gamma corrector (GC)
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Table 3. Hardware resource

Logic Memory fMAX
Register Bits MOK | (MHz)
CFC 632 781 - -

DI 3912 | 3,130 4,096 20
VDS | 2,882 | 2,613 | 501292 | 58 270

GC 203 276 12,199 4
Total | 7,629 | 6,800 | 517,587 82
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