31

- %m

18M Compatble

31

Composite video
- composite video with v
Time code dder time code and caption data
oscilator Time code g cafbon dala
= and reader i
time code 4} Microcontroller Unit (MCU)
signal
Chio l 8 bit time code
‘ 8 Bit Data bus
RAM
o capton|data 32K byte
80C320 : :
Lp—| SyncSep pogite sync
/l—‘ ROM
\[—‘ 32K byte
'S ¢ m—win]
RS 232 i o
R TAHCT244

00000

input button
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I =

S~ W o

compare level

clamping level

composit video

compare voltage

32

data on composite video signal

composite video signal

L

28

5V

oV
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o.ow&[ \
+
LF 351

)| 0w a

1N4148

3.3

29



LF 351 IN4144
0.1 uF 0
0
3.1.2 ('sync separator )
LM1881
313 (adder )
analog switch
composite video amp
iy \+ 75 ohm
I /\N\/\ output

data /

34



R3

switch

31

composite (>¢ lsw1
sy Vvideo M i
R1
sw3
- ‘ MAX 405
sw2 \ output
o +
R3§ / W\/_
ohm
data
v
35
3.4
data
35
74HC4066 Quad-Analog switch
1 0 RLR2 R3
R2
R3 3 R2
R3 RL R2




32

R3 0

3 R3 1 RL = 1kQ,
R2 = 1.5kQ, R3=3000Q
1 2
SW1 2
SWiL 2
3
0 1

3.1.4.
LM319 open-collector dual comparator
LM319
LM319
LF351

3.2

1. (microcontroller unit )

2.

3.

321 (microcontroller unit )



MCS 80320 1
(ROM ) (RAM)

( composite sync ) (vertical sync)
( composite sync )

4
L
2.
3
4,
MCS 80C320 8051
25 MHz 12 clock cycle
4 clock cycle
(ROM)
0 o
8 8 =8*10 =80
1 (RAM)
(RAM )
MAX 232 RS 232

(input button ) IC 74HCT244 Line Receivers



32.2

(address )

MHz
MHz

6.86 MHz 3.43MHz

clock

time code signal
from T flip flopl

3.6

FFFE

3.43 MHz

1

0
3.6
1

multiplexer
3.43 MHz 3.43MHz
0 0

34

6.86
343

3.43MHz



35

37

MULTIPLEXER 2 TO 1

CLOCK 6.86 MHz
A1 TIME CODE SIGNAL
|_ CLOCK 3.43MHz b TFF f——
D TFF A0
SELECT
CLOCK 1.71MHz

TFF > DO
D1
== %’ D2
=

g ﬁ E 8 bit data MlCROCSer;ROLLER

Gl 2 |p4 :
P i it
D5
D6
o7
request :1ext data
3.7
: 6.86 MHz 1
6.86 MHz
1 3.43 MHz
3.43 MHz 0

11*301111



byte

1.71 MHz

Ctrl

xilinx

1.71 MHz

3.8

36

171 MHz
!

request next
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_’__
time code
from
comparator

transition
detector circuit

" FFFF

39

circul

0

pulse

Y

39

38

data |
pulse counter shift register [
reset
A +

8

©

©

0

> 8

detect 1 bit reset Y Q

timer V g

2

5

reset counter1 ©

v L
read

microcontroller

(transition detector
3.10



time code

OUIPUI
pulse

3.10 (transition
detector circuit)

(transition detector circuit)
311 1 (puise counter)
0 1 1
2 1
0 1 0
2 1 311
1

detect 1 hittimer) 1

39



time code

output pulse from
transition detector circuit

- | | | H
2pulse = bit1 2 pulse = hit 1 Lpulse = bit0

reset reset reset
pulse counter  pulse counter  pulse counter

311

8 counter 1

39

1 counter|
4
reset
counter 1 read

40



41

read 1

1 10
312
synchronizing
bits(L.0)
011 10 20
time code rtﬂ_l \J ,J_’_
read
312 read
2.
8
1
3. (transition detector circuit)
Time code gl = ’ . output pulse
signal ) >
Qpylo Qpy
clock o D, > D,
24MHz

313



Q2

3.13

1
2 QM Qa2
T T
ot Q®
output pulse <01 EXOR Q2 0
Qdl Q@
T Qo1
output pulse Q01 EXOR Q2
1 Qi1  Q
output pulse 0 3.14

A

1 i III/J J
A"D2-7" "D2=""D2 AD2-0 *D2=I0

output pulse

clock

3.14

42



4 1 (detect 1 it timer)
1 3.15
circuitl
clock enablel  clock enable2 timer|
reference timer circuitl
circuitl clock enablel , reference timer
circuitl clock enable2
3.16
timerl reference timer
(magnitude comparator circuit ) reset 1

timerl

3.16

clock enablel clock enable2 reset

A

43

reset
d:ck timer 1 8 bit
—Flse circuitt cf¥ck enable saoriide
reset —>— comparator
T reference timer 8 bit ]
A l_b— reset
clock enable
A
read
from counter 1
3.15 1 (detect 1hittimer)

reset



=== SYNC it----)
time code
pulse
clock enablel
enable

reference timer

clock enable2

enable timerl
reset
3.16 clock enablel clock enable? reset
reset 8
8 2 coutner!

read reference timer circuitl

44
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circuitd 3.17 T 4
circuitl pulse
0
QM 1 e 1 3.18 QR
clock enablel 3Q1 0 Qu 1
mnm 1 T3
clockenable T3 1 QB 1 clock enable T3
0 3 0B
read counted 0
pl_Jl_S?_> T?T‘ _L_>T(2)T clock enable1
CE reset
[ o
QT3
j PTS clock enable2
read

from counted

3.17

circuitl



time code

Qti

enable
reference timer

enable timerl

‘T4

3.18 TNT2173 T4

46
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5 (pulse counter )

set >
020331 data shift register
pulse :

counter m";gg‘::tm" $ C Flip-iop JAN

RESET >

clear
A
A
RESET \

from detect 1 it timer

3.19 ’(pulse counter)
2
set  clear
C reset
1 reset 1
1
1 2
1 1
1 0
1 clear 1 set
0 Q 0 2 1
set Clear 1 Q 1 1

Q 19 , xilin



[w N
< ‘i"j<g<

SRBCLE

NAND2WY

b

3.20 xilinx
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