(DC Restoration)

1V

(Scrambler)
(Video Inversion)

BVF

41

(Data Inserter)



37

(Programmable Delay) BVF Data Packet
ID data
source : Data scrambled
video in DC Restoration Scrambler Inserter —0 video out
A A
Timing ic Programmable Bl
Controller — Delay —
)\ S {I PEVE vy |iD| |data
DIA delay value
serlal data Controller

serial interface

Analog Video Path o ——
———  Control Signal Path Computer
2 41 ?
(Timing Controller)
SC
Data Packet
(DIA)
BVF
1 PBVF
BVF BVF ,
CwW ECM
EMM
412
1V EL4093C
Elantec 1V 4.2

hold control



burst/back porch

hold control

VreH

DC Restoration

vin (EL4093C) -Vout
3 42 ri
4.1.3 (Scrambler)
Invert Invert normal video
3
inverted video 2 Video
Vin
1 Mux
270 ns 270 ns Chroma |—— 0
delay delay Pass \ S1.S0
VHBI
f
@ .
Il
2 43 ri
4.3
L 1
2
2. 2
2
2
d
2d
2d
1 1
3. Chroma Pass

4.43 MHz
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0V
50%
4,
Picture/HBI
Normal/lnvert
4.1.4 (Timing Controller)
c-video H
P/Hsw
burst
IC
DIA
req data
data in
44
1 4.4 c-video

VHL

(nassive)

210 2

Oor Lpto'tHa "

AR

710%

DC

(timing diagram)
(composite video) 1

39



40

* P/Hsw (P : Picture) H:
Horizontal blanking interval) 4.3
+ Burst ' hold control
¢ IC Inversion Control !
( 43) 1
1 1 1

+ DIA Data Insert Available
Data Packet

3.4
Data Packet
B PBVF (Pré - Begin Video Frame) (
+) (Programmable Delay)
! BVF
BVF
= CTS (Cleat To Send)
Start Count
VvDOin C o - Sync Separator NS i
(LM1881) zdd/even o
urst
Micr-(zicrELnt?oller m O P/H
(AT90S2313) DIA—_DF255
}D cTs
{_—> Req Data
<] data in
—{ > burst
PBVF [
4.5
* Req data "
+ Data in (req data) "

1 (stop hit) il



10
1
(c-sync),
(v-sync), (ocd/even)
(burst) (LM1881)
(Start Count)
4.4
' (StartCount)
1
1
PSC (Pre-Start - Count)
ot (0 46)
ene | ayn. 1 TLTLT
S J
2 46 (SC)
4.1.5 (Programmable Delay)
4.7
16+5 16
1 MHz
24 MHz 24
64 ' PBVF
BVF
Clear To Send 0 BVF

BVF (Stop)

41

BVF
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24 MHz o——
L> > 16+5 bit ——(>lrevF
Enable
Start Count [— Rl de—ttact Down Counter [ {—>mBVF
g 16-0it | +24
e
al &
8/;'_5,:, §
Stop
Data & Load
from Controller
2 47
4.1.6 (Data Inserter)
“gr ' VDO Mux 4.8
1 V T n
130% 23V VDO Mux
| S0 50 Q"
" st
from Scrambler [ >———
VDO scambled
! Mux - video out
0 —»
/' '}
st |so
[ _ |
o
BVF C>—{ Control Logic | cik_| Shift Register
1
o5
g5
©
No48
50 (shift register) 1
(CLK) (Control Logic) 8



416.1

Data Packet

ID (Insert Data)

(s1="1"
8
4
4.1.6.2
BVF
BVF
417
LW
2

PBVF

Data Packet

Data Packet

CTS

BVF

PBVF

cw

43

BVF

3.4

VDO Mux

Data Packet

PBVF
BVF ',
BVF

BVF



4, ECM cw

5, Athorization
ECM EMM

8 AT90S8535
49

= ::>
PBVF Delay Value
CTS C>——

——————__> Delay LD high
——————{__> Delay LD low

to timing { reqdata (_>———  Controller

Data to
controller | data out < J}——— (AT90S8535) —> Shift Register
——r— D
serial interface | X C>—
to PC e —=—

7U7 4.9 uLMAIWURBNAMAIUANNITHNIY

4.1.7.1 PBVF
PBVF 1
64 BVF 3

L BVF

4.1.7.2 BVF
2.

4113
3. SendingBVF

410

44

Pair



4.1.7.2

| tmp
push |SREG

{

63.2 us (-79) clk/8

!

AR PredictBVF i_TimerO OVF

& {od
AR PredictVsync | Timer1 OVF

]7NA1 delay_clk_2 clk/

v N I
out BVF
set SendingBVF flag

|l a

5.
PBVF | - — | ua#n91 40uS §23 push-pop

v e
\\ Iﬂ'f]ﬂ garantee MAU

Y correspond Ny delay

T {1 load u PredictBVF

pop

intr. return

4.10

BVF

(delay")

411

4.11

BVF+1
PredictBVF+1 | |- —! u3

!

push

!

disable this
timer intr.

!

load delay’

!

.
|SREG

clear SendingBVF flag

!

pop

intr. return

BVF

PBVF

4.1.73

‘lu"aﬂn'h 40uS §9¥ push-pop

BVF

BVF

45



4.1.7.3 !
(318
1
1
(delay_clk)
1
8 elk elk 100
PredictVsync
! tmp, SREG
ish ___|tmp2, tmp3, tmp4
P Isize
; IXLXH
disable this
timer intr.
frame_no++
calc deiay256 (throw away)
gen CW2
calc BVF2 (cw2)
calc delay0 (14 bit) (cw2)
construct ECM
Q<-ECM
BVF2->BVF
calc delay1 (cw2)
CW2->CW

|

\4
calcdelay (cw)

Y

check upper&lower limit
adjust delay

calc delay'

shift delay_clk fifo

calc delay_clk

'

pop

intr. return

1 ' v
JUN 4.12 998901590921 TDAIRINIAUMUITINUUIAS

46

800



4.12 254, 255

255

4.1.7.4

413

Timing Controller

+ Itmp, SREG

push k— -
* ITC~data~2

calc IC
load IC

1

pop

2 413 2

4175

, (send request)
(reset)
(acknowledge)

4.3.2 71

PCRxData
414

47



Rx Data from PC

push

RxSize—

[tmp, SREG

— —Itmp2

1ZL, zH

shift left byte RxResetBuf

RxResetBuf[3] <- RxData

RxResetBuf

RxBuf[Ptr] <- RxData

'

enable global intr.

RxResetBuf=

RxBuf

48

PtrL PtrHTyp%Size DO | D1

Dn

Ptr: 0

RxPtr++

Ptr>RxBuf+
RxBufSize

lY 0x9AC728CB L
clear RxBuf Y @
Tx <- Ack (0XAC) Tx <- Ack
RxSize <- 255 set PCRxData flag
Y
clear RxBuf
B T
pop
N o414 ]
4176 ?
BVF
32.3.1 '

)L BVF

rf

4.15

v
RxBufSize
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Adjust Delay

!

q <- delay shr 6 div 64
r <- delay and 0x003F mod 64

delayL or 0x3C N & *-hana
delayL and OxFC
64q+59
A delayL or 0x3B
2O delaylL and OxFB
N 64q+60
delayL or 0x3C
delayL and OXFC [ |
64q+61
delayL or 0x3D -~
delayL and 0xFD
p_/v‘f 4.15 AN4Y9INTUTUANUIAEA
4177
Data Packet,
Data Packet
4.16
[dle ' ' ECM
Data Packet
255, CTS BVF Data Packet
ECM ,
ldle
EMM ECM

295



Rx

EMM in Q 1dle ECM in Q
call \ convert\ not convert\ f cal
Process to data EMMinQ/ not to data Process
RxDatal | \" packet] ECMinQ iV packet Rxs* VRxData
EMM inQ Y Y‘ /ECM in Q
1
R x\ \
" aitto send send | f «ait to
send data data send
V EMM ————— packetJ V packet ECM
'CTS. not 0=25 1\
SendingBVF CTS, not
SendingBVF
2 416
(Rx)
4178
4178 ?
4.17 Type
EMM EMM
Au_Pair
ECM
ProcessRxData

@ Y-»| EMM Buf <- RxBuf —»| set EMMinQ flag
AU_PTR <- RxBUf(DO] "
AU_PAIR Y= AU _KEY <- RxBuf(D1..Dn] <

\
\
\
\ — —
\ - o - - -l
EMM Buf <- RxBuf \ |AU_PAIR fiuawuilu 10 3ui

A

\ ! - o i v .
[arazasu Wideg iliieTeaiuyniaTeanau

| : &bl o
| udnAssdenndalasutl

£ 417 '



4.2

421

51

Inversion
Controller |
A
aLse BVF Programmable
2 Match Out S
- Match Delay 9 ync o
Regenerator
8-bit 16-bit
scramble Sampling | ¢ = I £ 3
video in = H .
16-bit od 2
s BOF Match :
3
16-bit | 8-bit °
L}
£)g
[P +2 64 |5|8 qaf2  gef2|S
B
- Address & Control Bus
J
4 Data Bus
]

s 4 4s

= Analog Video Path
Controller

Control Signal Path

FUR 4.18 urinmuaannIsMNINIeNATEIF

418
2 MHz (pattern)
BVF Match BDF Match BVF

BVF

(Sync Regenerator)

Data Packet
Packet 8

2
Data Packet

(reset)

Data

Data Packet



BVF BDF (Begin Data Frame) !
422 (Sampling)
24 MHz 0 D Adaptive
2-MHz Clock
f Gt:mzerat(::; _l
> b
‘ L . Serial to
o et | P M | TP b |
A 419
419
c 21V “0" 112V
165V
MHz oo 3
2 MHz 24 MHz 12
2 MHz
12 0 2 MHz
6
2 MHz 16
423 BVF
BVF BVF
8 8
' ( 4.20)
2 MHz Data Packet

Data Packet (Data Present)

52

24



s =" * 8-bit T
” Comparator Match Out
Clk 24 Mhz o— 8-bit Register
2 g
5
U P %4.
® 0
g
2 4.20 2 N BVF
4.2.4 (Programmable Delay)
24 MHz O o de
1645 hit \' > count Finish
Eree
waten CP——  delect DOW@Z Counter o= neguest
(e 160t f24 elay Value
$ B>V
i
A Ip
< 5 AN\ N\
Data &
Control Bus
pjyi42l 2
! BVF
4.21 BVF
1645 16
1 MHz 5
24 MHz 24

(Count Finish)

53



425

426

24 MHz o

Vin C—>—

(Inversion Controller)

Chroma

4,

22

== 1 Video
0 Mux
Invert —’_

SO

|

Normal /

Invert

Pass

2 422 'l

(Sync Regenerator)

Reset from

Count Finish

(ROM)

(drift)

{—— Burst

————-_> Picture

4.43 MHz

ooy

17-bit %
|CectEmbig! Counter

3

IO EECT]
(] 1SHN8
H—] 3¥N1IOId

ROM
o o év—lg -
ERH
2 x (4-to-1) 2 : .
MUX — Video MUX

JU7 4.23 usunmudandauafegenizunnlud

4.23

PAL

(address)

54



4.2.1

41

55

2 4
2 (video mux)
4.1 2
00 (sync tip)
01
10
il
4.1
48 0.8
2.4 . ( )
0.8 1.25 MHz 24 MHz 1.25 MHz
1
0.5 2 MHz
1 X
X 1
= (40 ms) X(2 MHz) X2
= 160,000
= 160,000/8 .
20,000
32 8 4 2
80,000 17 2
1 4 1
BDF
4.24
423 ‘ }, BVF 16

, : (Data
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Waiting)
8
8
(End Data) (enable)
RD
8Ls8 8-bil 8
& Reg?s:er Q EeEs
s
Clk 24 MHz b Count 8 v
16 — T 2
— 7 16-bit = detect ﬁvmm e R — Data Present
s Comparator — to BVF Match
. < ﬁgi%i::lroller
£ o Cooser
Data &
Control Bus
424 . ! BDF
BVF  (Data Present)
Data Packet BVF
BVF
428
8 AT9058535
3
L Data Packet BDF
ECM EMM
2, CW ECM
3.

4.25

(data bus) 6



1102 (decoder)
1
' 3
(state machine) 3
Data Packet :
4
BVF Match
7-bit Register
Data Bus <>—= ©
"| Programable Delay
g 8-bit High
D—3—> 5 ©
Address & g 8-bit L
Control from 3-to-8 J © IO
Controller wr Decoder [1
Operate iR — BDF Match
= 8-bit High
© | 5
——— —( 8-bit Low
Data-In Waiting <} —
- 8-bit Register
Request New RD _
Delay Value tn?\i) 3:;’;?"”
2 425
4281 7 Data Packet
Data Wait
Y [tmp, SREG
push |- —|size
‘ |_ZL, ZH
read data
set Dataln flag
pop
2 426 ' Data Packet

30 elk "l '

57



10 MHz
16 FS

4.2.8.2

0 elk

Request New
Delay Value

i

Data Packet

4.26
Data Packet

« ude . %
push LVl'm‘i'lLﬂun’au = -|_tmp
reset LiNE timer
enable DataWait intr.
v ISREG
- |tmp2, t , tmp4
push W3 —'———Isiz?a mp3, tmp
‘ IXL, XH
frame_no++
line_no <- 0
set BVFpresent flag
Y m
CW2->CW N
I -
Y
: v @
load delay n
! N
calc delay n+1

* disable global intr. NAUYIN
< .
enable global intr. (laYNLA5a

LA

> ?:
pop

._

intr. return

58



(timer)

Data Packet

BVF,

4283

BVF
BVF

64

Data Packet

625

BVF

BVF

30 elk

421

59

(reset)

(push)

BVF



I LINE I ~lc_syc
|timer1 comp

o el o . _ﬁmp
Lpush IM’WIQ’N.%\J"QU l_ |SREG o

IC pin <- IC flag I
+ h §

l enable DataWait intr. ]
. BVFpresent flay
- Itmp2, tmp3, tmp4
IXL, XH
o frame_no++
Y N N
*load delay n N
calc delay n+1
| b
L s
L clear BVFpresent flag ]
| i
calc IC
IC flag <- IC
o * disable global intr. NaUYIN
> 5 d . o
é enable global intr, iilavina3a
4.2.8.4
JUN 4.29 ULMNIWABIATBINITVINIUNAN
4.29
3 , ECM

EMM

60



4.2.8.5 ?

Packet Mux

v

clear Dataln flag

!

get type description byte

E—-

set ECMinQ flag

o

set EMMinQ flag

<

-

return

2 430

4.30

4.2.8.6 i

do ECM

Y

clear ECMinQ flag
frame_no <- 255
set BVFpresent flag

!

ECM

SRAM(CW[7]) -> Reg(CW2(7])

ECM(CW2[0..6]) -> Reg(CW2[0..6])

!

calcBVF (CW2)
*load BVF

!

calc delay0 (CW2)
*load delay0

!

calc delayl (CW2)

jill 431

* disable global intr. NauUYi

- . =3
enable global intr. LHANATI

ECM



ECM
ECM
0 1
431
4.2 8.7 ? 7
cw
7 ECM
2 432
4.3 , '
3
43.1 ?
(sender)

(Communication Status)
3

BVF
255

? EMM

cw

do EMM

Y

clear EMMInQ flag

!

EMM(CW2) -> SRAM(CW)

4.33

(Scramble Status)

62

cw
256 :

Ccw

EMM

EMM Message,



«[" Scramble System Management

~ SENDER —

| Authorization Pointer :I-ET

| Authorization Key :|01 020304 050607 08

|
|
|

63

r~ Scramble Status —
[ Sync Removal (Random BVF)
™ Random Video Inversion

™ HBI Level Gen
I ™ Fake Burst Gen

" EMM Message -
|

SET I

|

Subscriber Address :|U1 02 ~ Communication Status —————————————
 Send request CANCEL
Authorization Pointer :[01 € Waitfor send request ack
‘ . Sendtype.sazeanddata Clear Bx Buf
Authorization Key  :[0102 03 04 05 06 07 08 || € Waitfor data complete ack ——————
% SEND I
EXIT
p. 41 £ f
43.1.1
Cw Authorization Key
Authorization Pointer Ccw
ECM
"SENDER” (Authorization Pointer) (Authorization
Key) * " (Set)
ECM 256 10
43.1.2
“EMM Message”
(Subscriber Address). * " (Send)
1 X 2 Y
2 Y



4313 ?

“Communication Status”

H H

* " (Cancel) ‘ » (Clear Rx But)
4,32
RS-232
(non parity) 8 (stop bit) 1
2
4321 EMM
EMM
Distribution  Key
Authorization
Data Packet
4.34
(send request) IACT728CB"
(reset) (acknowledge) ‘AC"
(type) EMM ‘1

PC Scrambler

send request e o
type 1 e
Size |
data s

ARG wll

64

14400

EMM

(size) 1



4322

4.35

PC Scrambler

:quest P

type 4
size [
data \

25

ack

ack



	บทที่ 4 ระบบสแครมเบิล
	4.1 เครื่องส่ง
	4.2 เครื่องรับ
	4.3 ชอฟต์แวร์จัดการระบบ


