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Design of Video Encoder activating with variable clocks of CCDs for CCTV applications
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ABSTRACT

SONY corporation preoccupies 80% of a market of the CCD used in a CCTV system. The CCD of SONY have high quality which can not
follow the progress of capability. But there are some problems which differ the clock frequency used in CCD from the frequency used in
common video encoder. To get the result by using common video encoder, the system needs a scaler that could adjust image size and PLL that
synchronizes CCD's with encoder’s clock. So, this paper proposes the video encoder that is activated at equal clock used in CCD without
scaler and PLL. The encoder converts ITU-R BT.601 4:2:2 or ITU-R BT.656 inputs from various video sources into NT'SC or PAL signals in
CVBS. Due to variable clock, property of filters used in the encoder is automatically changed by clock and filters adopt multiplier-free
structures to reduce hardware complexity. The hardware bit width of programmable digital filters for luminance and chrominance signals,
along with other operating blocks, are carefully determined to produce high-quality digital video signals of +1 LSB error or less. The proposed
encoder is experimentally demonstrated by using the Altera Stratix EP1S80B953C6ES device.
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Table. 1 Standard format for CVBS
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M/NTSC 3.5795454545 75 525858
JINTSC 3.5795454545 0 525x858
4.43/NTSC 4.43361875 75 525x858
M/PAL 35756118881 75 525x858
B,D,G,H,J/PAL 4.43361875 0 625x864
N/PAL 4.43361875 75 625864
Combination NJPAL|  3.58205625 0 625%864
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Table. 2 specification of CCD
Normal | High | Normal | ;.
CCD %57 NISC | NTSC PAL High PAL
Samp““(h%ﬂ‘;zm)q“e“cy 19.06993 | 28.63636| 18.9375 | 28.375

Horizontal Pixel
(2x Oversampling) | 1212 | 1820 1212 1816

O gy | 1016 | 1528 | 996 | 1496
Vertical Line | 525 | 525 | 625 | 625
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Fig. 6 Block diagram of the proposed video encoder
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Table. 5 Hardware complexity and maximum timings

Logic module Gate counts Max timings (ns)
Data_sync 122 5.07
Time_gen 3,276 11.29
Pattern_gen 2,376 16.59
Format_con 337 7.66
Interpolator 1912 7.35
Con_matrix 2,529 16.15
Y_Ipf 8,592 27.25
U_lpf 6,543 23.07
V_Ipf 6,543 23.07
Add_sync 1,459 16.02
Sub_gen 1,939 19.92
Modulator 6,276 16.42
2C 1,985 10.64
cont_reg 682 6.19

Total 44,571 -
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