41

4
1
2
3
4
(composite sync signal )
411

into
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( composite sync signal )
' composite video high
low 41

Vertical sync

LU

41
f
(4 usee)
low
COUNT
(PROGRAM DESCRIPTION
LANGUAGE )
INTERRUPT ROUNTINE:

MODULE : FIND VERTICAL SYNC AND COUNT HORIZONTAL SYNC
IF (VERDY == TRUE ) THEN
INC COUNT;
IF (COUNT == #LINE ) THEN

RETI
ELSE
DELAY 4 USEC
IF (COMP_SYNC == HIGH ) THEN



COUNT =0;
VERDY = TRUE;
END
END

VERDY TRUE

COUNT
COMP_SYNC
HLINE

4.1.2

L 00:00:00:00
PAL 1 25

9 2

Description Language )

( Program

51
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MODULE : Generate time code
System Initialization:
Initialize Microcontroller interrupt
Interrupt rountine ;
IF ( Horizontal sync = Line 19 or Line 21) THEN
IF ( Horizontal sync = line 19 ) THEN
Insert time code
ELSE
insert time code
map time code with fornt in order to display
on TV screen
END
END
IF ( Horizontal sync = Line 81 ) THEN
On Screen Display Time
END

413

shift register
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MODULE READ TIME CODE AND DISPLAY ON TV
IF ( Horizontal sync = line 19 ) THEN
Read time code from xilinx
map time code with fornt in order to display on TV screen
end
IF { Horizontal sync = line 81 ) THEN
On Screen Display Time Code
end

(on screen display )

8 X8 ROM 4.2

43



4.2

fiH
c3H
dfH
dfH

e3H
dfH

dfH
c3H

43



MODULE : ON SCREEN DISPLAY CHARACTER

IF (DISPLAY <= 8) THEN
SHIFT REG = @CHAR

INC CHAR
RETI
DISPLAY
SHIFT_REG shift register
CHAR
414
00 HM SS FF
1Start byte 1 Time Code
1Byte 3 Byte
4.4

00

43

Caption Data 1 Block

55



e & R S R

HM SS FF

HM

SS

FF
caption data

00

FFh

80

FFh

56



Initialize MCU

Y

Receive Data from Computer

Read Data from RAM

Y
< Yes Data = 00h No
Load Time Code
Data from RAM
=TIME
<+——No

<+

v

Read Time Code Data from
Video Signal

TIME =
Time Code

No——»

Insert Caption Data in
Video Signal

4.5

Terminator

57



pl.3
data

usee

4.6

switch pl.4
(port) 1

il
pl3 low

clock run - in

switch = High

rrrrrr
------
------
||||||
nnnnnn
||||||
||||||

||||||
------
||||||
nnnnnn
......
nnnnnn

35

(1o port)
10 usee
10.5

58

Color
H Sync Clock Run-In
Burst
10.5 usec

46

+0.25 usee
10.5 + 0.25 usee

clock run-in
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1) INTO
2)
3 . -
mcrgcontrollgfr I |r$o
Signel every OO0
or 4 clock cycle
<| <8 o
=3 =|3 <|3
] 1= -2 <=
3|5 S =1
Q Q «Q
v y v ngh
4 clock 4 clock_’
cycle cycle
--L-OW- -
interrupt signal
4.7 int
4.7 int
(interrupt service routine )
into 1 (
machine cycle) 4 , 24
MHz 4/(24 MHz) = 0.1333 usee
4.7 V(tT)
high  v(t$ low Vv
t T 1
0.133 usee

48
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V(t-T)= High  v(t)=low

(L-PA
buidwes
M)A
buidwes

d

.
<
«

High--

4 clock
4 —
cycle

--Low- -

interrupt signal

48

4.8
1 0.133 usee
10 nsec
TAHCT4066 5nsec
0.1333+0.01+0.005 = 0.138 usee
415
(RAM)

(serial port)
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Initialize MCU

#—Yes

Read Caption Data From
Composite Video Signal

Data = 80h

Yes

Store Time Code

Store Caption Data

[

Prev_data= 80h

61

Store Caption Data

49

“«——No

Yes

1

Load Data to Computer
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1 80h
1
49
perv_data prev_data 80h
00)
2 prev_data 80h 1
2
2 80h
1 int 1
pll
into
inti
il
int 1 int 1
clock run-in
pll 001
001

clock run-in
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g b

“# 1]

?
(text file )

*00:02:21
#2 rl
#2 pac 140

#2pac 150

#2 e0c
*00:13:22
#2 rcl
#2 enm
#2 pac 152
00:15:00
#2 e0c

PAC

Recommended Practice for Line 21 Data Service EIA

PAC

tcode.exe

1

63



44

2

AWIAINTAUNIINYIA Y
CHuLALONGKORN UNIVERSITY
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