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Abstract

This paper presents an ASIC implementation of video encoder which converts either digital RGB
or YCbCr to S-video(Y/C) and composite video signal. The video timing signal of this encoder
includes horizontal sync., vertical sync. signal and blanking, and this encoder supports field
identification signal which is convenient for video editing. The encoder has been designed in the 4
stages pipeline structure to assure the stable operation of each submodule. The proposed encoder
requires only 20K gates, which is a 409 reduction in hardware compared with [13]. The designed
encoder was fabricated in 0.65¢m SOG triple metal CMOS technology. Chip size is 3.7478mm x
4.4678mm including PAD, gate counts is 19,468 and dissipated power is 0.9W.
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Fig. 2. Configuration of color converter matrix.
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Table 1. Approximation of extracted coefficients.

Spwz 28 A+ A Al
! 00631007012 1/16 = 0065
B2 0.2533809063 1/4 =025
23 0.38056458% V4 + 1/8 = 035
4 0.2533859063 1/4=0%
25 0.0631007012 1116 = 0.062%
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Fig. 3. The output waveform of color converter
matrix for color-bar test input signal
(NTSC 13.5MHz).
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Fig. 4. The output waveform of color converter

matrix for color-bar test input signal
(PAL 135MHz).
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Fig. b. Low pass filter structure of Shift-and-
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Table 2. P values for pixel clock rates.

Typical Active | 4 x

Application Pixels |hcount| P

hcount

135MHz nrsc | 858 | 720 | 3432 | 543 x 211+ 104

135MHz par | 864 | 720 | 3456 |672 x 21 + 2061

12.2TMHz wrsc| 780 | 640 | 3120 |597 x 2% 41040

1475MHz pac | 944 | 768 | 3776 |615 x 21 +2953

768 3640
4 x Fsc nrsc | 910 512 x 211

4 x Fsc pa | 1135 | 948 4540

ToSINROM 8

T8 6. 1-14 228 v]-71gElY 72
Fig. 6. Configuration of 1-stage 22 bits ratio
counter.
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>
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Fig. 7. Algorithm of ROM size reduction.
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Fig. 8. Structure of ROM access.
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Fig. 9. Frequency analysis of subcarrier.
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o #33 o] 7] sk FF9) UR AP
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7} B3 e,
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0
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8
U_lpf 7
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Fig. 10. Structure of Quadrature modulator.
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Table 3. Pixel number per line for various
pixel clock.

Typical Scan Line B | Active ‘]

Application (MHz) AX 4 | % 5

NTSC

135 CCIR~601 858 720

12.27 square pixel 780 640

1432 4 X Fsc 910 768

PAL

135 CCIR-601 864 720

14.75 square pixel 944 768

17.72 4 X Fsc 1135 948 |
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Fig. 11. Structure of vertical synchronization
signal generator.
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2 #7181 F 40 e

SL i -
SLHL : Vsync
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EL -
ELHL i EE
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;
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- b
+CBP e e ube
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shift right i
] ; ubv
hcount !
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a8 12, 9% F7) Al 247](Hgen)d 7%
Fig. 12. Structure of horizontal synchronization
signal generator.
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Table 4. Timing register values for various
pixel clock.

FiTiming Register (hex)
FP| SY| BR| BU|CBP | VA| EL| EH| SL| SH

Standard

NTSC
squr. pixel| 12| 3A} 07| 1F| OF | 8B| 1C| 6A| 4D| 3A
CCIR-601 || 14| 40| 08| 22{ 11 |CB| IF| 8E| 6E| 3F
4 x Fsc 15 43] 09| 24| 12 | F7| 21| A6| 84| 43
PAL
squr. pixel|| 19| 45] OD| 21} 21 | 03| 23| B5| 93 45
CCIR-601 || 16] 40 OC| 1E{ 1D | C3| 20| 90| 71} 3F
4 x Fsc 1B| 53] 0B| 2C| 1C |[3Af] 298|204 1E(j 53

3 e EHeledle A5 delrt 3= )
olx FHE Ay slgle], A, A= FIeE JlE
Foi Al SlelME s Falpoldlz adHe
2 gl st=g 4] Fot Azl o] UEE)
ol Hele] TFE ¥ 137} 2ow xclkel =}
ke AR Fulz AEHES ol APl
of 3¢ < A7k ok

ool ARz 3371 FxE A4 3
¢l BHo= Jre] Verilog-HDLE 7]&, H53 ¥
7+ 319 BEEe] dozall FxE wEHA A7
3lod e} ul, NTC-7(U.S. Network Transmission
Committee) ! Fo] 2iel2s 1y wEjd] o
A B AZsgdk 2F e} v} HAE g1y
A2 a2 145 a3 1590 AABtgEh 2’ 144
AE NTSCH 742 #EF] Apolx]e] o]EAal %
g g4l dlole] das £ B33l dA] oyt B3
A4 diole] T3S vl ¥

clk xclk

luminace
or chrominace

0

LUMA or
CHROMA

32 13. == 4 7M7) B9 QlejEdeld HE
(INT) +&

Fig. 13. Interpolator structore of Shift-and-Adder
method.
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0 100 200 300 400 500 600 700 800

2 14, e bl "gAE JHo] g’ B3 4 F
|
NTSC 7% SHAIEHIA A, (o}al) o]
EZH(Matlab)

Fig. 14. Composite output waveform for
color-bar test input signal (NTSC).

A video level {10bits)
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pixel rate

\ 4
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a3 15. #= v} HAE
4 (PAL 739

Fig. 15. Composite output waveform for color-
bar test input signal (PAL).
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