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Reference No. 

2 

3 

4 

5 

6 

8 

9 

~10 
if{ 11 

12 

. 13 

ifljefl1£'¥i3 ~~~~~~~ENT I 
10021-01 REV 1 V-0289 

. Menu Monitor Connector Panel 

MULTI-CHAN CTRL 

Name 

REMOTE 

YID OUT 

CHAN 1 

CHAN 2 

CHAN 3 

MAIN KYBD 

115V 2 AMP 
SLO BLO 
230V 1 AMP 
SLO BLO 

SMPTE 

AUX KYBD 

CHANNEL 1-5 

CHAN 5 

CHAN 4 

Type 

4-pin 

BNC 

9-pin 

9-pin 

9-pin 

15-pin 

3-wire 

15-pin 

25-pin 

9-pin 

9-pin 

1-1/2 

Description 

Remote command 

CRT monitor display output 

Signal system chassis No. 1 
serial port 

Signal system chassis No. 2 
serial port 

Signal system chassis No. 3 
serial port 

Keyboard port 

115 Vac input connector 
fuse 

SMPTE port 

Auxiliary keyboard port 

Combined signal system ports 

Signal system chassis No. 5 
serial port 

Signal system chassis No. 4 
serial port 



Reference 
No. Number 

1 Jl 

2 J2 

3 J3 

4 J4 

5 J5 

6 J6 

7 J7 

t16*r v 
~8 J8 

Ao' 
9 J9 

W!iaj1¥JW TRAINING I fi DEPARTMENT 

10021 V-0289A 

ADD 

Signal System Chassis Connector Panel 

5 6 

-------··---
I A 

--1-----:.1 =} 
HP DC 

.___J3 _,} 

Name 

AID 

Type 

115 VAC Three-prong 
power 

D/A Ribbon 

H PROC Ribbon 

A/D Ribbon 

INPUT Ribbon 
CONTROL 

HI LEVEL 9-Pin, 
CTL · Type D 

VIDEO 9-Pin, 
OUTPUT Type D 
PROC 

COMP! BNC 

1-3/4 

COMP 1 R INPUT 1 INPUT 2 

e e e 
KEV 1 KEV 2 

s e 
, COMP REF BLK 

SYNC OUT VIDEO IN 

e s 

Description 

Power input 

Digital input to analog 
section 

Digital processor output 

Not used 

Digital output from 
analog section 

Digital processor input 

Serial port to CRT menu 
monitor 

For concentrator option 

Composite video output 1 

(Continued next page) 



ADD 

Signal System Chassis Connector Panel (Continued) 

DIA A/0 

0 
s " ? s 

HPROC 

s ? c 
HI LEVELCTL 

~ ~ o@ 

Reference 
No. Number Name Type Description 

10 JlO COMP2 BNC Composite video output 2 

11 Jll KEY OUT BNC Key output (noncomposite) 

12 12 R~ Af.T BNC Red output (OPTIONAL) 

13 Jl3 ~ fhf;tlf 
BNC Green output (OPTIONAL) 

14 Jl l.j. BNC Blue output (OPTIONAL) 

15 Jl5 INPUT l BNC Composite video input 1 
Input A) 

16 Jl6 KEY l BNC Key video input 1 (Input A) 
(OPTIONAL) 

17 COMP SYNC BNC Composite sync output 
OUT (OPTIONAL) 
OUT 

18 INPUT 2 BNC Composite video input 2 
(Input B) 

19 Jl9 KEY 2 BNC Key video input 2 (Input B) 
(OPTIONAL) 

20 J20 REF BLK BNC Station reference black 
VIDEO IN burst video input 

1-5/6 
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00000 
I XA-1 INPUT CONTROL/INPUT VIDEO PROCESSOR! 

ir;]_ 
XA-2 Y MEMORY # 5 I 

~XA-3 Y MEMORY #4 

: Y MEMORY #3 XA-4 

~ 
00 § l 6 XA-5 y MEMORY # 2 I 
~ ~r--;-....XA~-6~~~~~~~~~~~~~~~~~~~~~~~Y-M~E-M_O_R_Y~~~~~~~-#-1~~~~-.I 

I XA-7 COLOR PROC. I 

[xA.~ CHROMA/KEY MEM 1 

I XA-9 COE FF. STORE I 

[ XA-10 INTERP. I 
I XA-11 --- - ------- v PROC. I 

I :xA-12 KEY PROC. I 
I XA-13 PERSP. II /ADD GEN II ----] 

I XA-14 PERSP. I/ ADD GEN I I 

I XA-15 OUTPUT MEM CONTROL I 

H { r XA-1· y MEMORY 1 

; ~ rXA-17 y MEMORY 1 

I XA-18 COLOR PROC. l 

r XA-19 CHROMA/KEY MEM 1 

I XA-20 COEFF. STORE m- I 

I XA-21 INTERP. m-1 

I XA-22 H. PROC. I 

r XA-23 KEY PROC. -1 

I XA-24 PERSP I II /ADD GEN lI J 
I XA-25 PERSP. I I ADD GEN I l 

r XA-26 LLC 1 

I XA-27 HLC I 
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y 

NPUT w ~ XA-2 
NPUT CHROMA 
~ COMB 

SE LECT F1LTER 

>--

XA-3 

INPUT 

REFER-
ENCE 

,(fil ;J E' t,/ . 

,---
1 

IJUMPER 

y DATA PLUG 

,'ff f IJ 

Y-MEMS 

···-·· () 

•';'\ r_,(; ,,, .... 

r----, r--~ r- XA-2 
8 

XA-1 

R-Y 
A/D 

B-Y -
8 

16 .__,._,16.i XA-1 
t-t-XA-:a- t----+..._ 

CON- ~t-XA-=-4- t--__,...._ ECL 
C~TA 

INPUT 

ECL 

TROL 
..!.2 

8 

8 

8 

+--'t-XA-5 - t---f-~ 
.._t- - - 1---,,.......~ 

XA-11 

VERT. 

PROC. 

' 

( 

/- }_./~ .' /f-:. .. 1 ,..__,- ... i 

I J_ 
a· ... · 'PtJ. .. '. 

illGITAL ------,---

:. ) 
p , 

_.../ 
•;.< 8 8 

XA-10 
8 

INTERP. 
8 

8 8 

8 8 

VERTICAL 
PROCESSING 

XA-9 

~ COE FF 

STORE 

1 HORIZONTAL 
PROCESSING 

I 
YMEM 

XA-16 t--4 XA-22 

t---- H PROC 

XA-17 ~ 
"'-:- XA-6 ._ __ .. 

I w~~E 

8 XA-21 

L_ 
INTERP. 

8 

L. 

----------, 

8 
8 Y-DATA 

XA-20 

COE FF. 

8 STORE .--,. 

XA-22 

H PROC. 

I 
]JUMPER 

PLUG I$ 
ll{Y-DATA r-- ~~DATA 

ECL 

l~C-DATA 16_&-DATA 

ANALOG ~--~-----------------~-- ---- -------- -1-+-~-- ---1 
' I CHROMA 

I 8 8 RED.DATA 8 RED DATA i 
I I (R-Y B-Y) DATA .-- XA-8 XA-7 ,. XA-19 

I 
CHROMA COLOR CHROMA 

AND PROC. AND 

I KEY ~ BLUE DAT~ 8 BLUE DATA..., KEY 

I 
I 
I 
I 
I 

~MEMS -, MEM 

XA-12 

8 KEY DATA u KEY 

PROC. 

KEY DATA 

[ 
I L __________________ I 

RED DATA 

BLUE DATA 

KEY DATA 

u 

XA-18 

COLOR 

PROC. 

XA·23 

KEY 

PROC. 

RED DATA 

BLUE DATA 
1--1-----------' 

KEY DATA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

___ _J 

I REv1s10N l1 l213l4lslsl 
10021-01 105-19 

ADO 

SIGNAL FLOW 

y &C 

1-15/16 



I 
I 

-------1 
KEY BOARD ASSY. 

I SWITCH 
MATRIX 

KEY BOARD 
CPU 

I 
I 

I PWA I 
L ________ _J 

RS-422 

38.4K BAUD 

I 
I 
I 

CONTROL 

~~C. (CPP) 

L ____ _ 

I/O 'PWA 

CHAN.C 

CHAN.D 

CONCEN. 

I 
_J 

153 K BAUD 

TO ADO 
MAIN FRAME 
MULTI-CHAN. 

...__MU_L_TI_-c_H_A_N __ ---l TO HUB BOX o~ I/F BOX 

HIGH 
LEVEL 
CONTROL 

(HLC) 

XA-27 

ADDRESS 

HLC BUS 

DATA 

•·SM#JD~;~:i~;i.:;:ENT I 
TRAINING use ONLY 

I REVISION I 1 l213l4lslsl 
10021-02 107-26 

--------1 

LOW 
LEVEL CPU 1 
CONTROL ADDRESS/ DATA 
(LLC) 

LLC BUS 

XA-26 

I 
I 
I 
I 
I 
I 

TO 
DIGITAL 
SECTION 

_______ _J 

ADO 

COMPUTERS SEC'l'ION 

BASIC FLOW 

2-1/2 



U24, Ul3 

2.5 MHz 

CIK 
GEN 

I 
D~~ DATA ~ 

US D7 l\J"r----~y 

Z-8400 

CPU 

A~ ADDRESS 
Al3 

~CNTL 

DATA 

BUFFER 
U21 

ADDRESS _____ __... 

BUFFER 

U6, U7 

14 

RAM 
(2K) 

U3 

CONTROL V":----------­
BUFFER ~7r~---. 

U22 I "4 

DATA BUS 

ADDRESS BUS 

CONTROL BUS 

KEYBOARD CPU PWA Q ?:::\.____ . -- -- -- -- -- -- - --Ji~~~--® 

PROM 
U5 (4K) 
U4 FUTURE 

USE 

L(1~ 12 A 

R-19 ~ { R-20 

~ v Ul5 

J/S 

N A/D 

rV1 
~ 

L-V U2 

zso 

N r.. DART 

V1 ~ 

~ -v 

&!!4¢11$£1 TRAINING I TV CEPARTMENT 
TRAINING USE ONLY 

I REv1s10N l1 l21314151sl 
10021 105-12 

J3 

0 TO JOYSTICK 

4 

G 

J2 

8 
RS-422 

Ul TO CPP 

Ull 38.4K BAUD 

RS-422 ® 
XCIEVER 

KEYBOARD CPU PWA 
~1 __ ---- -- - - - -- -- -

RIBBON CABLE 

- KEYBOARD SWITCH PW:l e©-~ @.- ---G ~ -- - KEYBOARD SWITCH PWA- - - - - -

5 2 8 

SWITCH DATA BUS 

KEYBOARD ENCODER 

SWITCH 
U-1 ADDRESS BUS 

MATRIX 
U-11 

Sl-48 CONTROL BUS 

LAMP 

DECODERS LAMP 

Ul2, 13, 14 DRIVER 

U2-Ul0 

LAMPS 

DSI-48 

2-3/4 

ADO 

KEYBOARD ASSY 

1OF1 

... ----~~----------



-- -- -- - -- -- -- -- -- ---- -- ---- --
I fb ~OZ,./-O:Z. 

U4, 5 C~ 
4KROM r 

/ 
~ v...c_.>._. 

u 21 I A.,____ _ ___.~ TI -
DATA V -

BUFFER f'..~.....,-..r---------------....,....-.-----. 

U24, 13 
Ql Q 

2.5MHz ...--.-- . 
CLK 

'U10 

z - 80 

CPU 

A~ .., 
I­
I­
I­
I­
I­
I­
I­
I­
I­
I­
I­
I-

A15 I--_, 

2,5 MHz 

T/R 

L 

U6, 7 

ADDRESS 

BUFFER 

U22 

CONTROL 
BUFFER 

RESET 
Qt---.---------------------~ 

Q RESET 

L_ --------- -------- -- --

ADDRESS BUS 

AQ Al 

J1 
32 28 27 12 1'7 30 3 

\ 

.L .L A13 

MREQ 

-- -- -- -- ------ -- -- --·- -- -- -- -- -- --1 •·sMwaa~~~::i;i.:ENT 1 

U23 

TRAINING USE ONLY 

10021 103-14 1
1 REv1s10N lXJelsl4lslsl 

D~ 
I i5TRA 

D7 

TXDA 
A!1 

U2 
Al DART 

MI RXDA 

RD 

cr:K 

[mOQ 

.A3Mi R ~ JlORQ' 

J 
""\ A~ 

13 I AD CLK ,.... __ A_D._D_ ..... 
A2 Al 

Ul4 
+5V 
REG 

I 

4 

t----1 7 

~)()--+--------!ALE IN!1 - 1----------l.6 

INl 

1-----------{9 

KEYBOARD 

CPU J ---- -- -- -- -- -- --

2 

TO CPP 

,----------- ------------1 
1 

I 
I 
I 
I 
I 
I 
I 

SWITCH 
MATRIX 

RL!1- AL6 

Sl through !*8 

RL~ 
P2 CS 

RL6 

A~l-----.a "' ::i 

RES 1-----+----1------1 ~ 
ES WR 1-----+----1i-------1 Zi 

RD1------+---11------1 
Ull 

P3 

RES 

RD LAMP 

DECODERS 

1-----.----.,0:D~A~T~A~B~U>i..S-------1 U12, 13, 14 

'----l-----------1Al1 

L-----------IAl 

I u 1 B ___________ _, 

24 

24 LAMP 

DRIVERS 

U2-10 

24 

24 

24 

24 

LAMPS 

I 
I 
I 
I 
I 
I 
I 
I 

L _ - - - c--=_-=_-=_---~-=--=---~=~- - - - - KEYBOARD SWITCH MOUNTING I'WA _J 
-- -- --- --- --- -- ---- -- -- --- --

ADO 

KEYBOARD ASSY 

CONTROL FLOW 
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I 
~i 
i~~ 

NYCONWASH•R \ ~ 
~ 6 

~ 
I 
I 

@ 

Z AXIS-------­

LEADS 

*4®1#J£1 TRAI 
10021 OEPA~NG I TMENT 

V-0289C 

KNOB 
, _ /SET 
~- SCREW 

I COLLAR 
SET SCREW 

Joystick A ssembly 
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P3 
1?£MOIE 

REMJ 3 
---

RG11 Z 2 
REM I I 

GND 4 

/ PU5/IBUTTOA/ SJA/ 
/ 3PL 

_j_FReEZE/ t/!VFREEZE 

Al.o. c: ___ _.... 

_l_STOP 

f'J. o. c: 

. External Remote Control Cable 
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J5 

SMPTE 3,4 

5, 6 

BAUD 
CLK 

5K, 5L 

T 

+ART'S 

-
CPP TO KEYBOARD 

t--- 3ms __ _,.,.,., 

KEYBOARD TO CPP 

l 

5N, 5P, 5S, 5T 

MAIN KYBD 

4 MHz 

17,lB-.-----1 

15, 161-------

21,22 ____ __, 

23, 241------1-.i 

9,10 _____ _. 

11, 121------..i 

•/ d (o/·I i"') 
. \ 

I 
CLK GEN. Lf_.. 
7F & 7E J -

CLK 

MANUAL 
y- -----i.-· RE~T I 4D 

-/ & _c-v 1-..r---i 
7 -=- E4 / E5 p3 ms OS 
I 

38,4 Kbaud 

RS-422 

4U, 5V 
Jf),w, su 

z - 8002 

CPU 

6E 

'--·--_____. j 
2_ RESET ~>---...._ _ _.,M RESET 

~.--------~ 
l<Z-r-~~~~~~~~~~-

AOO ~DATA/ADDRESS ~ AD15 ADDRESS 
LATCH 16 

AS E 7H,&6H 

ADDRESS STROBE 

~ DATA BUFFER 

DIR 6J & 7J ~ 
MREQ DS 

DS 
R/W .L 

~ 
CONTROL & 

~ N/S 9 CONTROL BUS STATUS 

B/W BUFFERS 

STll 5D & 5E 

I 
ST3 

CPP SWITCH FUNCTIONS 

lS-1 NOT USED 
lS-2 ON= PAL 

OFFsNTSC 

CONTROL PANEL lD 
lS-3 lS-4 lS-5 

0 ON ON ON 
1 OFF ON ON 
2 ON OFF ON 
3 OFF OFF ON 
4 ON ON OFF 
5 OFF ON OFF 
6 ON OFF OFF 
7 OFF OFF OFF 

lS-6-8 NOT USED 
lT-1-8 NOT USED 

DATA BLOCK TO KEYBOARD IS ACTIVE EVERY FIELD 
CONTAINS COMMAND FOR KEYBOARD LAMP. 

DATA BLOCK CONTAINS X, Y, & Z JOYSTICK 
INFO. & KEY PRESSED DATA. 

., 
1 FIELD TIME 17 n,.,._s.. ______ __ 

RAM 
64K 

3N, 4N, 3P, 4P, 
3R, 4R, 4S, 3S, 

~·~t4L,3K, 

AM0 
RAM _,.. 1-4--

ADDRESS 

PROM 
6U, ,6N 7U, 7N. 
6W, 6M, 7W, 7M 
7P. 6P 

BUFFER, DRIVER 

2P, U,R,S,T 

SWITCHES 

lS-1-B 1 T-1-8 

r---

RAM CONTROL 
& BUFFERING 

3E, 3H, 4G, 4H, 
4T, 3T 

v lSEL 

REMOTE CMD 
RECEIVER 

2Y, 2W 

2 3 

2 3 4 

,--0 (>.STOP I 1 

I 
I H5 ~ ----- I 

__!,__ FREEZE/ I 
I t---0 Q. UNFREEZE 

I I 
L_ REMOTI_ ____ -- __ J 

DATA BITS HAVE 1 START BIT(LOW) 
FOLLOWED BY SYNC CHAR. 300 NS 

DATA BLOCK FROM KEYBOARD TO CPP 
WILL ONLY COME AFTER BEING PULLED 
BY CPP. 

i·jM¥Jff3 ~~~~~~~eNTJ 
TRAINING USE ONLY 
I REv1s10N 1X121314lsl sl 
10021 105-16 

- ·'I 

EE PROM 

2D 
tJ 0 0 -- {) '--· ,. ::: ..... ,. :. --~ ' .• 

JlO 

P-3 

EE PROM CNTL. 

3C, 4B, 5C, lA 

MONITOR HOUSING 
BACK PANEL CONNECTOR 

J2 
r 

16 

r 
A7 

T 
Al5 

DJI 

I 
D7 

1 
D15 

-

J7 

I/O PWA 

ADO 

C.P.P. 

2-li712 



TO FLOPPY 

FROM FLOPPY 

CHAN.A 
TO/FROMHLC 

CHAN.B 
TO/FROM HLC 

CHAN. C 
TO /FROMHLC 

CHAN.D 
TO/FROMHLC 

Jl6 

10 

22 

26 

30 

Jl 

22 

2S 

17 

20 

12 

lS 

10 

CONCEN 2 
TO/FROM 

CONCENTRATOR 

s 

FLOPPY 

DISK 
CONTROL 

4L, 2L 
2P, 7U 

4N 

PORT l 
4A, SA 
3F, SF 
3G, 3H 
6A, 7A 

l ,r'' ~ -~ ~~ / 
~) .-

PORT 2 
4B, 5B 
6B, 7B 
lB, 2A 

I '-'Z/" 
rj/' 

PORT3 
4C, 5C 

6C, 7C 
lC, 2C 

,C.:7 ,r 
')7f\ 

PORT 4 
4D, SD 
6D, 7D 
lD, 2C 

/$"7Y •','\ 

PORT 5 
4E, SE 
6E, 7E 
lE, 2E 

/ ;;:~4:~.: ,.: ;~ 

{', 
., ,. ,'· 

, .. ~ 

2 
BUFFER INTERRUPT 

CONTROL 5L SH 

1111 

FROM CPP 

31 l 18 

,:.._; 
33 40 

RAM ADDRESS 
GENERATOR 

2R, 2S, 2T 

'-~~~......L--L~~~~~-'--'-~~~......L--1~~~~~~ BI-DIRECTIONAL 

•·Mi¥J¥FM 6~~:.~~~ENT I 
TRAINING USE ONLY 

1 
I REVISION IXJel314islsl 
10021 l OS-18 

SR 

Jl I 2KRAM 
DATA M .--~~~-.-~~..--..--~~~~~~~~D~A~T~A..._..B~U~S~~~-.--.-~~~~~.....--.-~~~-.--.-~--=;DB~ BUFFER 

l 

1--
1--

1-- 1---
1-- I---, 

CONNECTOR 
PANEL 

4S 
ADDRESS BUS 

CONTROL BUS 

ATTRIBUTE MEM 
~ 

DATAM CRT 

DO~ BI-DIRECTIONAL 
BUFFER 

BI-DIRECTIONAL 
BUFFER 

DATA s CONTROLLER 

[~----+-+-----Ir-- ..........., 

r-1 SP 

1-- 5S 
DATAC 

3R 4R 
2KRAM 

CHARACTER MEM· 

CRT BUS 

ADDRESS BUS 

SINGLE ROW 
BUFFER 

4P 

TIMING 

r .-- XMIT A XMIT A ,..-, -, 

Jl ( 
CHAN A 

t2-- XMIT B XMIT B ~ 
...:-1--R-C_V_A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----1~~~~~R~C~V;:;_;;A;...._-li-!2:.. 

~ ~ 
3 ~ RCVB 13 

t--~w ~ 

'~ : 
r .-- XMIT A XMIT A ,....!-, 2 1--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..... ~~~-1---1~1---+-~~~~;!!;!!.l....c'---l6 

J3 
CHAN B ( 

r.r XMIT B XMIT B f--

~ RCVA RCVA ~ 
1-- RCV B RCV B ~ 
~~S-H_L_D~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----11---1--1-~~~-1---1~1---1-~~~~~~~-l~ 

'~ i 
r r-- XMIT A XMIT A ,_L 

J6 ~ 
CHAN C 

J2 
CHAND 

r!- XMIT B ,_.!.. 
rl- RCV A ::,T: ~ 
1-::-

3
8 t--R-C-V~B~~~~~~~~~~~~~~~~~~~~ ..... --11---1-~~~-1--4---1~-1-~~~1---1---1---11--~~~-=:;...;_:.;;....--ll--3 

RCV B 
t- SHLD ~ 

'~ : 
r- XMIT A XMIT A 1 
~ XMIT B ,l? 
1--~~~~~~~~~~~~~~~~ ..... -+~~~-+~+--l--+~~~-+~1---1---+~~~-4---ll---l--l-~~~.....:::X=MI==.T~B~--1.--+ RCVA RCVA ~ 

I-- RCV B RCV B ~ 
~~ ~ 

~ : 
r .-- XMIT A YMT'l' _A .J_ 

2 l--2S 

JS 
CONCEN 

24 
t--7 XMIT B XMIT B 

rs RCV A RCV A 1--

l;j- RCV B Rr,v H ~ 
t--~W ~ 

i-4SHLDJ 
~ 

Jl ON I/O BOARD 

t--

J7 CHAN. 1-5 

ON CONNECTOR PANEL 

ADO 

I/O BOARD 

BASIC FLOW 

Jl9 
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CLK 
GEN. 41\1H2 

Q2,3,4,5 

3T, 4T, Yl 

z 8002 

CPU 

BT 

16 
.------I 

1.....-..1 
16 DATA/ADDRESS 16 

CONTROL/STATUS 

ADDRESS 
LATCH 

7T, 7S 

DATA BUFFER 

6T, 6S 

CNTL/STATUS 
DECODE & BUFFER 

SP, 9P, SR 

H PHASE 
OUTPUT CTRL ---1...i 

OVER TEMP ---1~..-

16 

16 

BUFFER 

lL 

64 K PROM 

lA - 16A 

DIP SWITCHES 
LED DISPLAY 
S,-1, S-2 
DS3 - DS18 

RAM 64K 

SB-SJ, 9B-9J 
7K,J, M,N,P 

HARDWARE 
MULTIPLIER 

ADD GEN II ---.~L..---....1 

5G, 4G, 5H, 4H, s{f. 4J 
5K, 4K, 3W, 2H, 3J, 2J, 
3K 2K. :ii...2L 

SWITCH POSITION V,io~ 
I\ 

Sl-1 NOT USED 
2 NOT USED 
3 ON = ROTATE ENABLED 

OFF= ROTATE DISABLED 
4 ON = PERSP. ENABLED 

OFF = PERSP. DISABLED 
5 OPTION 1 ) 
6 OPTION 2 ) NOT USED 
7 ON• DIGI-MATTE 

OFFoc NO DIGI-MATTE 
80No: IVP 

OFF= NIVP 

S2-1 MAINT. PORT BAUD RATE 
2 NOT USED 
3 ON= V5 KEY PROCESSOR 

OFF= NO V5 KEY PROCESSOR 
4 ON= NO CHANNEL ID 

OFF= CHANNEL lD 
5 ON = NO HLC AUTO RE LEASE 

OFF= HLC AUTO RELEASE 
6 ON= NTSC 
·OFF= PAL 
7 ON = NO COMBINER 

OFF = COMBINER 
8 ON = NO AUTO H PHASE 

OFF= AUTO H PHASE 

UART 

5B 

Jl 

1,3,5 

RS422 I 

1--~----1~T/REC 'ctv 
2G >-------,._--t .... ~ 

INTERRUPT 
GENERATOR 

5T, 1E 

FIELD 
OUTPUT CONTROL 

\ / 
/ 

I \ 

\ \. 73 
TRANSMIT DA TA 

\ DS2 I 
RECEIVE DATA 

DSl I 
I 

lG,H,J 

BUFFERS 

I 
t--------IG 

@ 
~, 

I 
I 
I 

~8 
~ 

•·um=na~~;~N~~~ENT 1 
TRAINING USE ONLY 

I REv1s10N IXJ 2 \ 3) 4 \ 5 \ s I 
10021 105-14' 

RS422 COMMUNICATIONS TO CPP 
153 Kbaud 

8 BITS ADDRESS 

TO LLC 
HLC BUS 

16 BITS DATA 

ADO 

HLC 

BASIC FLOW 
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N> 
I 
f--' 
tO 
......... 
N> 
0 

CPU 1 REF.I._ ___ ___. 

CPU 1 
CONTROL 

CPU 2 
CONTROL 

::J 
M 

b t"' > 
>"J t"' ti .... no s:: .... z 
0 

H v H 

v H v 

v H v 

H v H 

H v H v H v H 

v H v H v H v 

v 

L 
H 

V = VERTICAL SECTION (INPUT) 

H =HORIZONTAL SECTION (OUTPUT) 

LOGICAL TIMING DIAGRAM OF LLC COMP. BUS 
CONTROL OF V & H SECTIONS IN THE ADO. 

_,. 0 D-1 
z mJJ 

I\) !{ U)> 
J>-

w JJZ 
-i2 

!!> ...... 3: GI 
g rn m z I 
~m -I 



VI 

A 

B 

DEO IN 

...... ...., 

-v 

i_:_= 

COMB 

FILTER 

XA-2 (C/F) 

II II 1 

Y _( LUMINANCE ) 

~ 
VIDEO 

---;; -- --,r: :1;· ~ 
INPUT ... 

_,, 

CHROMA 
REFERENCE 

XA-3 (l/R) 

2 FY ] II 1 
SYNC STROBE 

CLAMP 

FRAME 

TO DIGITAL BAY 

l , • 
(DMAT) 

R-Y 
..... 

B-Y 

BURST Gede 
CLAMP A/D 

FY i il :J')i I ,V, OR 

ff.RESET " DIGI-MATTE 

-. 
XA-1 (A/D) (DMAT) 

R-Y FEED BACK._ 

B-Y FEED BACl( ~~ 
PLL FEED BACK ~ -<:::) \ 

I 
' ... 7 [/(_ v G- ! -

KEYIN 

A v 

B V' 

A/D CLK 

KEY A/B 

CLK DECODE 

BIT 9 

VIDEO SELECT A/B 

COLOR PRESENT 

LUMINANCE GAIN 

CHROMA GAIN 

• f 
E 

_..... 

Wf4£> 32 /:x.:.::,'.:::':i:r:~ 
D/A :·:·:· ~ -v-::;:: 

:: ... 

~ J~~ 1--
F;~{ ~ 

.... XA-4 (D/A) 

tf. • ~ ·:.-.: ....... 
FY ·:-:: 

~ 
FY H RESET .·.·: 

CWCK 

~7 ............... -. ';) .~; f' 
~ 1 ., __]/(.__ 

C&Y C&Y 
DATA DATA 

TO FROM 
DIGITAL DIGITAL BAY 

BAY OR 
CONCENTRATOR 

~ BIT 9 

y 

R-Y 

B-Y 

KEY 
1---

I REv1s10N t><l21314151sl 
10021 102-25 

l 
~ COMP 

SYNC ...... 
OUT 1 - _.. 

VIDEO OUT 2 - ~ 

OUTPUT -
PROCESSOR 

XA-5 (VOP) 

l ~ ' 1 KEY 
...... 

SUBCARRIER ~ 7,BKHz 
(PAL) 

OUTPUT 

REFERENCE REF 
BLK 

H (NTSC) 
.--- 7 .8 KHz (PAL) 

XA-6 J_O/Rj_ 

~ 

TO DIGITAL 
BAY 

ADO 
ANALOG FLOW 

(IN/OUT) 
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COMB FILTER SET UP 

E9uiPment re9uired: 
Tektronix 465 Oscilloscope or e9uivalent. 
vertical channel outPut. 
Uectorscope, Tektronix 520 or e9uivalent. 
Spectrum Analyzer. HP or e9uivalent. 

Scope must have a 

1. Select reverse color bars from the signal generator. 

2. Connect Channel 1 scope Probe to TP13. One Line Delayed 
Uideo. Channel 2 to TP14. Two Line Delayed Uideo. Invert 
Channel 2 and add Channel 1 and Channel 2. AdJust R315. Y 
Gain. for a match in the DC levels between TP13 and TP14. 
The luminance should be canceled at this Point. 

3. Turn off 
Externally 

the 8-Y 
lock the 

from 
vectorscoPe. 

the signal senerator. 
Connect the vertical 

output from the scope to the vectorscoPe. Connect Channel 1 
of the scoPe to TP12. Undelayed Uideo. Note the Position of 
the R-Y vectors. Connect the scope to TP13. AdJust L23. Cl 
Phase. for maximum amPlitude at TP10 and then adJust L23 for 
a Phase difference of 180 desrees between TP12 and TP13. 

4. ScoPe Probe to TP14. AdJust L42. C2 Phase. for maximum 
amplitude at TP11 and then adJust L42 for a Phase difference 
of 360 desrees between TP12 and TP14. 

5. Channel 2 scope Probe to TP3. adJust L47 for maximum amPli­
tude of chroma at TP3. Channel i scope Probe to TP8 and 
channel 2 scoPe Probe to Pin 14. Observe the area where the 
color bars reverse. AdJust R268 for no chroma sPikes in the 
Picture and no spikes in the middle of switch Pulse at TP8. 
Check the switch Pulse at the be9innins and end of the 
field. re-adJust R268 if necessary. 

6. Observe the color bar switch Point at Pin 14. Y Out. AdJust 
R103 for the best match between the adaPtive and non 
adaPtive mode video levels. Switch the sisnal senerator to 
a lT pulse. AdJust C206 for minimum rinsing at the switch 
Point. 

7. Final tweek. Switch the signal senerator to reverse color 
bars. Observe Pin 14 with the spectrum analYzer. The 
chroma should be more than 40db below that of the luminance. 
If not. re-adJust L23. L42 and R315 for the chroma to be 
more than 40db below luminance. 

8. ExPand the Picture and rotate. Look for moire in the 
Picture. there should be none. Moire in the Picture 
indicates a mis-adJustment of the Comb Filter PWA. 

1 



VIDEO #1 

RE 
PA 

AJl 
NEL 

0 

VIDEO IN 1.26V MAX . 
. 79V MIN. 

I 
18 

VIDEO 112 

_e--1 

~j 
EDSEL. $ J VID 

FR OM VOP 

SYNC 
FROM 

STROBE 
I/R 

2 FSY 
FROM I/R 

74 

I 
I 
I 
I 
I 
I 

68 
2X FREQ Y 

I 

~ SYNC CLIP i-... 

SELECTED VIDEO 

CLIPS EXCESSIVE CHROMA 

I J 
SWITCH CHROMA 

~ 
REF. H 

LIMITER 

~ 

PHRASE ,----, ERROR 
DETECTOR 

L_. ~ lH VARIABLE 
MOD. i--. DELAY LINE 

DELAY .... 
BUFFER 

I----, 

PHASE 
.....-- ERROR 

DETECTOR 

y. lH 
t..., VARIABLE 

MOD. ~ DELAY LINE 
DELAY -

SELECTED VIDEO 

CHROMA - CHROMA 
...... l\Ll\TRIX ,. -l/4T+l/2C-1/4B 

~ BURST 
LIMITER 

~ 

- COMB ~ - MESH 
TILTERS 

DETECTOR ,.... ~ 
ELIMINATES SCALLOPING 

W.B.F. 
WHEN THERE ARE LRG 

~ 
BURST CHROMA DIFFERENCES 
Lil\'.lITER LINE TO LINE 

I- - Y MATRIX 

~ l/4T+l/2C+l/4B 

LUM 

3-3/4 

I REv1s10N l1 i2i3J4j5Jsl 
10021 102-26A 

76 

74 

s.s 

I 
I 
I 
I 
I 
I 

26 

I 
I 
I 
I 
I 

30 

I 
I 
I 
I 

l,.4 

I 
I 

TOA/D 

COMB FILTER 

( C/F) 



VIDEO A 

CLAMP 
FROM XA-3 
~NPUT REF) 

18 

18 
I 
I 

U6 
CHROMA 
LIMITER 

us 

TP9 
CLAMP 

SYNC SMPL 

BURST GATE 

(( 
. ----· ....... ···- .. ,. ___ j 

LINET 

lK 
R196 

250ns 
DELAY 

FILTER 

FILTER 

LUMW.B. 
FILTER 



U9 

CLAMP 

CHROMA 
LIMITER 

us 

TP9 
CLAMP 

SYNC SMPL 

MODULATOR 1-----; 

Cl6 

LIMITER 

Ul8 

LIMITER 

U32 

MODULATOR t-----i 

DLl 

lH DELAY 

DLl 

lFl DELAY 

SYNC 

U27 ""'-'----~ 

SYNC SMPL 

SYNC 

DEMOD 
U29 

o.s. 
U19 BCRST GATE 

LINET 

R202 

lK 
R196 

R207 

250ns 
DELAY 

FIL'I'ER 

FILTER 

FILTER 

LUM W.B. 
FILTER 

TPS 

TP7 R103 

I REv1s10N IXDi(J2i4isisl 
10021 103-16 

CHROMA OUT 
TO XA-3 
(INPUT REF) 

Y OUT 
TO XA-1 
(A/D) 

ADO 

NTSC 

COMB FILTER 
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VIDEO IN 8 LINE 2 CHROMA 8 PIN 18 (TRIGGER) 
AT TP10 

8 EMITTER Q-5 

LINE 1 CHROMA 8 
AT TP11 WF3 

// 
, / (TRIGGER VIDEO IN) 

BURST OF LINE T 8 
EXPANDED VIEW 8 TP12 
OF TP10 

t 
BURST OF LlNE M 8 

180° 

Ti>13 PHASE DIFFERENCE 

~ 
BURST OF LINE B 

8 
EXPANDED VIEW 8 TP14 OF TP11 

(TRIGGER VIDEO IN) 

I REv1s10N IXJ21314lBlsl 
10021 103-15 

CHROMA AT TP3 

VIDEO IN 
PIN 18 (TRIGGER) 

VIDEO IN 
PIN 18 (TRIGGER) 

CHROMA OUT 
PIN 30 

YOUT 
PIN14 

ADO 
COMB FILTER 

WAVEFORMS 

3-7/8 
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76 CLAMP 

74 
SYNC STROBE 

69 
2 FSY 

J I ......... i-- H.PHASE DSC 

I 
RAMP GEN. DIVIDERS FY DETECT 

2FY 

I • 
I 

~'"~"J I 
I 

~ 
H.RESET ..... FRAME 

DETECTOR TIMING 
DIVIDERS FRAME 

LOW PASS SYNC TIP 
26 -- F1LTER & GATE SYNC STROBE 

SYNC SEP. 
GENERATOR 

2H 
CLAMP 

I ELIMINATOR BURST GATE 

I ~AiIUoLAMP 

I ~ I 
I l I 

~ 
L_.. 

~ 
BURST LIMITER SAMPLE & SC ... & PHASE COMP. +4 

r+ GATING 

I 1 
4 SC 

I 
l I 

I BURST COLOR PRESET ... ..... COLOR 

I PRECIB!ON PRESENCE 
GATING 

I J 
I 

CHROMA L-_. N.B.P.F. B-Y B-Y 

DE MOD. 

[ 
INPUT REFERENCE 

(I IR) 90° 
PHASE 

SHIFTER L 
~ 

R-Y R-Y 

DE MOD. 

I I 
4.7 47 

FY/4 

I I BUFFERS/ FY/2 

I I DIVIDERS 
1'V 

53 53 

73 3 O/C 

43 43 

CLAMP 
39 39 

r I FY 

I 
I 

4 
y 

A/D 

I --, 
62 85 0 c. I 

__ _J 

83 8~ PLL FEEDBACK \ 

--1 
VOP I 79 86 

I 
I l __ .J 

+-+-- r---BUFFER 

87 97 B-Y FEEDBACK\ ~- A/D 
c 

I o v--r 
8~ 8~ R-Y FEEDBACK~ L _.J 

~ 
BUFFER & 
DELAY 150 ns 

1/2(FY/4) 

D.C. I--' ADDRESS 

RESTORE GEN. 

+2V 

I II I j_REF. 

MSB 

E= 1 RAM 
DELAY 

1-- 16 

§j ....... 
~ 

FY/4 H R-Y FEEDBACK 

FEEDBACK 

LATCHES 

+2V 
BURST GA~ H B-Y FEEDBACK 

1REF. 

~ H PLL FEEDBACK I-- "}: I--
I--

MSB I--
I-- 16 

1--
1--
1--

FY 

r 
16 

l 

16 

I 
TR 

I 
10 

I 
22 . 

I 
I 
I 
I 
I 

92 

67 

I 
I 
I 
I 
I 
I 
I 
I 

39 

23 

I 

REv1s10N 1XI 213141 s Is I 
021 102-26B 

TO DIGITAL BDS. 

ADO 

INPUT SIGNAL 
FLOW 

(ANALOG) 
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SELECTED 
VIDEO IN 

(C/F) 

,--
1 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , __ 

BUFFFH 
LOW PASS 

FILTEh 

Ql,2 L::,,; 

SYNC 
SEPERATOR 

Q5, 5 U4 

50% POINT 
SYNC SEP. 

BURST GATE 

SYNC STROBE 

RYNC 
STROBE 

l.:7-13 

SYNC 
PRESENCE 
DF'.'ECTOR 

U5-4 

BURST 
GATE 

U25 

VERT. 
INHIBIT 

GEN 
Ul9,25 

FRAME 
DETECTOR 

U20, 26, 27 

HORIZ. 
DETECTOR 

UlB 

.5µs U7 

H PHASE 
DETECTOR 

R192 
,'. 

.r-.' 

H LOCK 
DETECTOR 

U21,28 

DS2 

SYNC STROBE 
TIJ C/F 

CLAMP TO C/F 

BURST GATF 
TO AID 

CLAMP TO AID 

r/, H LOOP LOCK 
(OFF) 

27 MHz 
osc. 

TP-8 

CHROMA 
FROM C/F 

2 Fy (27MHz) 

.;. 2 
Ul5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BAND PASS 
FILTER, 

AMPLIFIER 
Q14/Ql5 

Fy ( 13, 5MHz) 

'° 864 PAL 

TP-1 

LIMITER 
U33 

TP7 

Q16, 17 

BURST 
PHESENT DS4 

BURST 
PHESENT 

DETECTOR 

U43-1 CRIS 

LATE 
BURST GATE 
GENERATOR 

U39, U37-8 

COLOR PRESENT 

l-IORIZ. 

2Fy TO C/F 

Fy TO A/D 

+ 858 NTSC l---i11----------+-.._ ____ --\ 
U9, 10, 11, 24 

H TO A/D 

PULSE 
FORMER 
DELAY 

U24 30 31 

.;. 525 
Ul,2,3 

I 
__ __J 

FRAME TO O/R 

GATE 



H LOCK 
DETECTOR 

U21, 28 

8YNC STROBE 
TO C/F 

CLAMP TO C/F 

BURST GATE 
TOA/D 

CLAMP TO A/D 

r/, H LOOP LOCK 
(OFF) 

27 MHz 
osc. 

TP-8 

CHROMA 
FROM C/F 

2 Fy (27MHz) 

1-2 
U15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BAND PASS 
FILTER, 

AMPLIFIER 
Q14/Q15 

Fy (13, 5MHz) 

f 864 PAL 

TP-1 

LIMITER 
U33 

TP7 

Q16, 17 

Bt:H~T 

PRESENT llS.J 

BURST 
PRESENT 

DETECTOR 

U43-1 CR18 

LATE 
BURST GATE 
GENERATOR 

U39, U37-8 

COLOR PRESENT 

HOR!Z. 

2Fy TO C/F 

Fy TO A/D 

+ 858 NTSC t-~~--------+-.._ ____ ---J H TO A/D 
U9, 10, 11, 24 

PULSE 
FORMER 
DELAY 

U24 30 31 

1- 525 
Ul,2,3 

I __ _J 

FRAME TO O/R 

GATE PHASE 
COMPARATOR 

Q24, T5 
CRS-11 

7.8KHz 
DETECTOR 

TP6 

DIVIDE 
BY TWO 

U42-5 

/ (J 
I CD ~ 

\) c . .-.) ~ 

vr'fl/ ·-i 

/) 
~-

f' (; 
'./'/ 

/ 

TP5 

FOUR 
PHASE 

DIVIDE BY 4 

FOUR TIMES 
SUBCARRIER 
OSCILLATOR 

Q21, 22, Y2 ..._......;...xw.r"'~,;;.-:::.ll .... -_.35" 

FEED BACK 
CONTROL 

Q20 

PHASE LOCK 
DETECTOR 
U47, U28-13 .._ ______ __. 

COLOR PLL LOCKED 

R-Y 
DEMODULATOR 

AND FILTER 

T6,T8,U41 

B-Y 
DEMODULATOR 

AND FILTER 

T4, U34 

/ 

L itv0 / /,-­
'1 

/ 

/ 

•·SM¥1#3I.~;1,N~~~ENT I 
TRAINING USE ONLY 

I REVISION D<!Ed31415lsl 
10021 105-11 

COLOR PLL FEEDBACK 
FROM A/D 

PAL SEQ TO VOP 

TOV.O.P. 

TO COMB FILTER 

R-Y FEEDBACK 

R-Y TO A/D 

B-Y FEEDBACK 

B-Y TO A/D 

ADO 
INPUT REF, 

1OF1 
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CHROMA GAIN 
FROMV.O.P. 

R-Y FROM 
INPUT REF. 

B-Y FROM 
INPUT REF. 

CLK 
DEVIDER 

FY FROM (;;\ 13. 5 MHz U24, U29 
INPUT REF. IJV 5,3)-.;:.;.;~=.::._-..J 

H RESET 
FROM I/R 

CLAMP 
FROMI/R 

BURST GATE 

FROM I/R 

-2V REF 
TOVOP 

"Y" FROM C/F 
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VOLTAGE 
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Fy/4 

/2 
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ROMA 
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MSB 
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L,. ___ _ 
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LSB 

Fy 
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"Y" DATA 

U25 
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CONV. 

FEEDBACK 
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U20 
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U33 

SET-UP 
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5 CYCL DELAY 
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RAM 
DELAY 

OUTPUT 
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U14 
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TO I/R 

PLL FEED BACK 
TOI/R 

"Y" DATA 
TO DIGITAL CHASSIS 

Ml ..----l A3 r---_._ ______ _J 
FY 
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ADD. 
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U3 
ADO 

A/D PWA 
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H PROC 
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DELAY 
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--------]_ I 
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* 
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GATE 

l 
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BIT 9 
FROM D/A 
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D/A 
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D/A 
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U4 
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' 
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D/A 
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FROM I/R 
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D/A 
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I--/ ./ I . ;c:::. fc-' .. . J,. ,.(..,·",·{ 



I 

--------'~ 

-0 
-0 

-0 
--0 

TO U25 
THIS PAGE 

TO U24 
THIS PAGE 

I 
I 
I 

H RESET 
TOD/A 
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PULSE FORMER 
r-:C~LA~M:-::P::------------------1 Q14, 15, 16 U29 

BUFFER 
CLAMP 

Q50, 51, U37 
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FROM DIGITAL 
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9th BIT 
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13,5MHz 
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R-Y KEY 1 :B-Y 
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'lt/ ~f__t.o 
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FROM BACK PNL 

"'-.AMP 

TPl 

·~ --- BACK PORCH 
SAMPLE 
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; 
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PRESENT 
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Ul 
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TRAINING USE ONLY 
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I~, J./ f' I 
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----------------
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91.f DSl 
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I 
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1 
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I 
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NUMERATOR 

I 
FAST 32 BIT I ~2 H ACCUMULATOR I 7 
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ALU I REG. 
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f FLOATING POINT 
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,~ 

SEQUENCING 
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5 
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7 
5 
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7fxLOCK 
FROM A/D 

'' 
X 6 PLL 
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, It 
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12. 5NS 25NS 75 NS 
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---

,, 
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.. ... 

•1'~%•¥J=n TRAINING I y DEPARTMENT 
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·~ 
.. 
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---
.. -
.. --
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FOR INPUT 
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.. - ..... ________ ~ 
---
.. --

INPUT AND OUTPUT 

GRID GENERA TOR / 

CHANNEL I.D. 

-.. 

TOH SIDE 

-

TO IN CTL 

-... 

GRIDS TO 
INPUT CONTROL 
AND H PROC 

I -7 -.. 

COMPUTER BUS I 
I 

23 

.. -
2 

ADO DIGITAL 

OUTPUT CONTROL 

BLOCK DIAGRAM 

lldri Geµ 
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l 
l 

l 
INPUT CONTROL/ Y MEMORY 
INPUT VIDEO i- - --, 

LUMINANCE PROCESSOR I I 
FROMA/D I I 

8 lsouRc:EI 
-7+'---1-1..il Cl~~,~ .... : .D1 ~~---/1-8---1~~1 ~~w ~~~ ~ 

.. , ... 

I p~~~R~~E/I L COL I 
ISOLARIZE _o~ __J 

v8x5 
I 

, 
V PROC 

DE-INTERLACE 

FINE BLANKING 

8x2 

II 
~ 

INTERPOLA TOR 

8 POINT 
FIR FILTER 

-· ._/ 
f !/// i-f 

-;(~:./ /,.,,!-'. -~ e 

* ,__.__l 
I ADDER 

TREE 
I COURSE I 
LLANK:-.:J 

1 

1-­

t-
1--

COLUMN ADDRESS 

I 
I COEFFICIEN;-i 

-- .L i ROMS I 
..,_.8 __ ;_,_8 +--4L:OTAT':_ _J 

COEFFICIENT STORE 

' 

~ -{ £/tA..--':1 

ADDRESS 
GENERATOR I 

GENERATE 

2 NUMBERS 

..... ~ 21 x 2 

ADDRESS 
GENERATOR II 

MULTIPLY 

NUMBERS 

PROCESS 

30 

ROW ADDRESS ~ 

I COEFFICIENT I 
I ROMS I 

ROTATOR I 
I I 
L-,.--__J 

'30 

h~,. '· 
' 

ADDRESS 

GENERATOR I 

GENERATE 

2 NUMBERS 

)... 21 x 2 

ADDRESS 

GENERATOR II 

MULTIPLY 

NUMBERS 

PROCESS 

COEFFICIENT STORE 
..._ __ _... __ _ 

8 x 8 

' 
~ ~ INTERPO-

lc~~MN, ITI~l LATOR j:DDERl ls~l 

I REv1s10N l1 l213141Blsl 
10021 113-25 

LUM OUT 
TO DATA I IN ROW L-1---1---_,_---+•..i' SELECT I 8 POINT I TREE l I & . I - 8 x 2 FIR TILTER J } 1 SYNC DATAl .L9 ~ 

I OUT I -/ ,.l FINE I;.._.,__........ l--+-1~ COURSE 1-1--1---,~-1-.-il INSERTION 1--+---,r---. 
BLANKING I BLANKING 

L L_J L_J l~~~I~G __ J 1-- I 

H PROC 

TARGET, I 
SAFE AREA 

1:=::.1 
ADO LUl\IlNANCE 

DIGITAL SIGNAL FLOW 
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r 
~ 
""' 

ECL 
"Y" DATA 

FROMA/D 

CHROMA DATA 
FROMA/D 

COMPUTER BUS 
LLC 

.... 

~ ~ 
~ t-3 () () > 
l2j 0 8 
8 ~ 
~ ~ 

~ 

16 
_L 

7 

16 

23 
/ 

7 

~ 
ECL/TTL CONV. 

ECL/TTL CONV. 

70 nsCK -- DISTRIBUTION 

.___. COLUMN RATE 
TIMING 
GENERATOR 

L-+ FIELD RATE 
TIMING 
GENERATOR 

8 
..L , -

........ 
. 

__.. 

L-._., 

. 

SOURCE GRID. 

INSERTION 

8 

PAL LINE 

AVERAGING 

TIMING GEN. 
FOR V PROC ESSINC: 

TIMING GEN. 
FOR V MEM8 . 

8 , 
7 --

---

. --.. 

-

"Y" DATA 
TO MEMS 

CHROMA DATA 
TO C/K MEMS 

TIMING CONTL . 

TO MEMS 



MULTIPLEXED 
(R-)1 (B-Y} 

ECL 

ECL 
"Y" DATA 
TO INPUT 
CNTL. BD. 

A/D 

,)5 J6 

RID BON 
CONNECTOR 
ON BACK PANEL 
OF SYSTEM 

,--------­
\ 

I 
I 

4E, 5E, SF 

ADD GEN 

PAL IJNE AVERAGING 

I r/C 

I 
I 
I 
I 

ECL/TTL 
CONV 

1M,2M 

ECL/TTL 
CONV 

1L,2L 

L ____ _ 

"Y" 

LATCH 
2K 

DO OQ 

ADDRESS 
GEN 

6A,B,C 

07 7Q !-"~=~ ...... / 

DOB 

I 
DBB 

3M,3K 

DOA 

I 
D7A 

"Y" 

BUFFER 
lK 

INSERTS SOURCE GRID 
AS 100% PEAK WHITE 

OUTPUT CONTROL 
GRID nyn MEM'S 

XA-2 - XA6 
VERT. SIDE 

R-

IJNE CLR 

TIMING SIGNAL GENERATION 

LATCH 
6F 

LINE 
AVERAGING 

PAL (R-YJ(B-Y) 

DATA 

CD4-CD10, CD12 

XP FAST 
XAB & 19 

I Rcv1s10N IX!r=lsl4!ed el 
10021 105-17 

R/W 3A MEM MEM KEY 
SEL SEL PROC 

RESET 

KEY CD 
RESET 

--, 
I 
I 

lP 
MEM 
SEL 
DE­

CODER 

XPOSE 

DS5 
DS4 
DS3 
DS2 
DSl 

BOARD SELECT 

CA5 CSTB 

XAl 

'"' !< 
0 

°' ~ 

)!\ 

~ 
~ 

4N, 4C, 4M 
4P, 5C, D 

KEY TIMING 

)!\ )!\ 

~ ~ 
~ ~ 

DS5 4 2 1 

)!\ 

~· 
~ 

o-=-=--_.._._..__..__ TO 2D 

1-"-"----~~~I-- TO 2E 

1-""'-----<WI-- TO 2 F 

i-::-=-----~-- TO 2G 

)!\ 

~ 
~ 

NOW SHOWN 
SAME AS 2C 

FIE D 

2P 
FIELD SELECT 

WRITE 

I 
I 
I 

DIRECTION I 
OF R/W I 

WHEN DS5 JS "ON'' MEM 5 (XA2) JS BEING 
WRITTEN INTO, MEM 4(XA3) JS BEING 
READ FROM 

LINE 

REF 

R/W 

DIR 

XPOSE 

FIELD SELECT 
lE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.---"H~C!!K'--.,j BUFFER t---+"~K"'i 

HREF HREF 

R/W 

XA8 

XA15 CT2 CTl XA19 
CTj 

ADO 

TO 
XA2 

MEM 
"5" 

INPUT CONTROL 
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75 i elk 

-

75ns 
elk 

25ns 
ck 

,~ .~ 

TIMING 
LINE 

CLOCK PIXEL 
OFFSET 

GENERATOR 

START/STOP AND 
t---~ RAS 

V CLOCK __ _...-

DIRECTION 

REFRESH 
COUNTER 

1. MOS BLOCKS cycle at 600 ns. 

1 

HORIZONTAL 
ADDRESS 

ADDRESS 
MAPPER 

2. Multiplex of each block in chain gives 150 ns data 

3. Each block consists of 32 k Bytes or 16 x MK 4116 RAMs. 

4. Test point to disable early or late block at rear of card 

5. Card disable button at front of card. 

_.. 
- CONTROL 

(ECL) 

, 

VERTICAL 
ADDRESS 

t--- EARLY ADDS 

11--- LATE ADDS 
150 ns 

t---_.._ CAS 

RLY EA 

AD D 
---

150ns f 
-· - f'' .:5//, 

MOS 
BLOCK 

1 

T 
;;-'z_;··· ;;; .. 

BLOCK 

2 

I 

BLOCK 

3 

l 

BLOCK 

4 

1 

~ 

a&M•wn TRAINING 1 fi DEPARTMENT 
TRAINING USE ONLY 

I REVISION l1 l21sl41Blsl 
10021 113-25A 

' .. 
/0 . 1 I . I/!'('//! (7 . l/ ') • .. ' 

. I 1 

---,· .. ::· .. ~· 
- ._r .,r-·. J,,. ' I ·- • ' • 

_ .. ·­
' ... ...::.-·-· 

DATA IN C7 ;J. 
I 

/ 
75ns 

,..--· 

1 -- _i 150 ns 

5ZI( 
LATE MOS .. 
ADD 

BLOCK 

1 

l 
3~!( 
BLOCK 

2 

l 

BLOCK 

3 

l 

BLOCK 

4 

J ADO LUMINANCE 

·~ Y- MEMORY 

DATA OUT 
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A A+ DA 
-2--

AVERAGE 

r--1 

DA 
A A DA 

PIXEL/ NOISE 
/::,.A LINE D6A REDUCTION MOTION DELAY 

MOTION INTERPOLA TOR 
L..._. 

DETECTOR 
/::,.A MAXY 

MAX/:;,. 

/::,.B OR DIFFERENCE 
6B SELECT 

FIELD D6B 
6B ...... D6B 

PHASE PIXEL/ 
LINE 

B 
DELAY DB MUX 

"-.- B BOR 

11 121~4 
B B OR NOISE 

REDUCTION DB 
DB E-< E-< 

t Pq §::9 FIELD 1 Po< ...:I 
E-< Jil E-< Jil 

FIELD 2 f5 ~ i5 ~ ..... FIELD COMPUTER 
<!! p;i 

FIELD 3 ~ SELECTOR CONTROL 8 _[_ .... -, 
FIELD 4 74 NSEC VERTICAL ..... ---1 CLOCK f--- TO TINE 8 

b:J 
> ;<: f!.l > 0 '"Cl ti 
"1 ~ 
t"" 8 0 

tn ~ I 

"' "-. 

FIELD 5 CIRCUITS VARIOUS BLANKING , ..... 
V PROC. 

T COMPUTE 
BUS CIRCUITS 

~ 
COMPUTER 

I---DECODING 13 I 
D~ DELAYED COLUMN -, 
A=DIFFERENCE COUNTER 

>-' 
0 



"Y" DATA IN 

FROM.MEM 5 
XA-2 

FROM MEM4 
XA-3 

FROM MEM3 
XA-4 

MAll-7 

MBll-7 

MCf6-7 

FROMMEM2 ~ 
XA-5 

4 

MDll-7 

FROM MEM 1 
XA-6 

DATA FROM 

L.L.C. 

MEf6-7 

IL 
1rr~ 

B 

FIELD SELECT 

lA, B, C, D 

lE, F, G, H 

8 2A, E, C, G 

B 

8 

8 

JSl1 IS1 IS2 IS3 

FIELD SELECT 
PROM 
3M 

J 
COMMAND 
LATCHES 

hFRCMOT) 

3N 
KrncsTILL 

H. NRDIS 

.Li ~XPOSE ) 

.W-J15 
I RSE1J 

_S TO PAGE 2 

ADDRESS FROM CAfl 

L.L.C. I 
CA5 

l 
~ 

ADDRESS~ 
DECODER y 6 

~ lR, S 

LATCH 

3F, 4F 
(A) 

I> 

CK2 

MOTION 

)' J& DETECT 

~ 3A, C, D PROM & -~ 
~ .. "" ~ LATCH 
' . -~ .. A-C= A A .... A-C DJFF • 8 4A,C y . ,, . . ' 5A , t; C L 

)jfr t 
~\-' lt 

AAIJ-7 BAll-7 (A) .----1 (A) LATCH 
.A 

1 
AV 

2B, D, F, 

ABfl-7 
H BJ31-7 \Bl 

MOTION 
(B) DETECT 

3E, G, H 
PROM & 

f{\ B-D= AB LATCH 

-iMH>IFP;·--e-1 
ACll-7 (C) BCfl-7 (C) '!G, E 

5E 

~l 
ADll-7 (D) BDfi-7 (D) 

A 

I CK2 

LATCH 

(B) 3F, 4F 

~HFLD) CK2 

EFLD 

4SC ~ CLOCK 
DISTRIBUTE 

24SC ~ 2K, 3K,3J 

RAM DELAY 
LATCH 

]l CAll-7 (A)_( lOA-H DAll-7 (DA) lON 

1 ..---I I> 

RAM DELAY LATCH 

(AA) ~A.B 8A,B,c]l DCf6-5 ccll-5 (Dl>A) 7G 

~ l ~ 

..M_M DELAY LATCH 

, (.OOH;_{ 8D-8J JI)-nnll--5 't'Dlt-5· . (DABt 5B 

If 1 ~ 

li .. ··- . 

9N 
nu. mn •v 

(B) 110J 9C-J ] I DBrl-7 
LATCH 

CBf6-7 _iD!l) 

1 1 ~ 

WEii 
4SC RAM WEl 

CONTROL WE2 

24SC 3J, 4J CKB 

CK3 

~ CK2 
L 
~ CKl 
L 

-i cKll 

LATCH 

EAll-7 (DA) 10P 

.1.A.1. 
lOM 

LATCH 

ECIJ-5 (D6A) 7F 

LATCH 

(AA) 6A 

f:D!l•5 (DABr·"i MUX 

5C, 5D 

d SEL 

(AB)· --

(B) MUX 

BN,9M 

t-- SEL 

EBrl-7 Dfil. 

I REv1s10N IXJ213l4lsisl 
10021 

I 
FDAfl-7 (DA) 3 

l 

J 
FAjj-7 (A) ~ 

FDCll-5 (DAA) < l 

1 

FCIJ-5 (AA) ~ 

I 
··-~&-·· ·····-~ 
SELECT BON ODD ri 

DAB ON EVEN 
ELD 

FIELD 

FBf6-7 

SELECT 

I 
~ 

BON ODD J. 
DBON EVEN 

FIELD 
FIELD 

105-25 

EFLD "!" ON EVEN FIELD 
"O" ON ODD FIELD 

CK2 

AD 0 
v. p ROC 

LECT 
DETECT 

MUX 

FlELDSE 
MOTION 
PHASE 
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L 

FD~-7 _l_DA_l LATCH GDAll-7 _l_DAj_ ADDERS 
A+ DA 

I 
-2-

lOS, R 9S,R HAAll·7 AVERAGE A 
l 

FAll-7 (A) GA-V-7 {A) 2 

I 7M 

CK3 

l 
COMP EN-(DA) ADDERS 

l PROM SATION 

FDCftl-5 _l_DAAj_ 
SU SR,S 

HDAftl-7 (DA) DELAY LA0-7 
r LATCH LATCH 

4N,5N, 

GDC0-4 
6N 

BT 7N 
NOISE CORR·. 

IIFRC STILL ) FAC'l'ORS 

l N.R. 
DIS l lFRCMOT h 

(D.ll.A) LATCH PROM 

L 6B,C,D 6G 

< Fd1-5 (AA) 6F MAX. "Y" 
r 1-- LATCH 

.---- I-- 5G 
r----· ~ --~< (6B·eR D·.ll.B)- · _, ·"1 ,..-

I I IT SELECT MAX. 
"Y" DIFFERENCE 

r 
...., CK3 ....__, COM- PROM ADDERS 

I PARE 7E 

' 
6K, 7K 

\ 
7B,C,D BM, 7H 

I 
LATCH 

5 CONTROL 5 5K 
6E 

f/5RDB) -
7R I 

~ ~ N.R.DIS \. \ \ 

I ) 
N.R. DIS 

E 

<t·7n;~fr---- .... J ·- ' PROM LATCH I 
AVERAGED A -..... - 7S NOJSE ] 

6M 
LATCH CORRECTION 1 r ( LI.BORD .ll.B) 

7T 'FACTORS 
-~-+--"· -· ; 

ADDERS , 
l 

6T, U f-"m3u..""I-----·~-- -----~ l 
LATCH ~ 7L E 

(B OR DB) LATCH 
GB[tl-7 LATCH 

L 6L 
FBl!°-7 7U (B OR DB) tir6Rn~ 

I 

L 

CDl!°-15 
FROM PAGE 1 

y A 
MULTI- FIELD 
PLIER .__ 

LATCH 

6H I----
._______ 

3P 
x 

B 

ADDERS 
FIELD 

LBl!°-7 
LATCH 

4L, M 
3L 

COMPEN-
SATE 

I----
DELAY 

5L,M 

COLUMN 
COUNTER 

CDl!°-15 
~ 

5R,S,T 
4R,S,T, 3R,S,T 

WRITE ADDRESS 
TO INTERP. 

ENABLE 
ADDR:EsS 

'----! LATCH 
L-1.Q....; 

lU,T 
FINE E 

BLANKING 2U,T 
GENERATOR 
2'N 2P 

OUTPUT GPl!°-7 
LATCH 

A FIELD lN, lP 

GPftl-7 

OUTPUT GPl!°-7 
LATCH 

B FIELD lL, lM 

GPl!°-7 

•·SM¥J§f3~~~1.~;a~ENT I 
TRAINING USE ONLY 

I REVISION IXI 2l3l4l 5 Is I 
10021 105-26 

I"' ~INTERP; 'e:JVO ADDRESS 

G> 
"" 

r 

QO 
@O 

DATAftl 

> @O DATAl 

QO 
'" 
r. A,;;\o 
'C:J DATA2 

> 
eo 
~QDATA3 

eo 

TO INTERP. 

ADO 
V.PROC. 

N.R. 
MAX.SEL 
OUTPUT 
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\·>.~-- •• r••.,.~·"'" -·· 
WRITE READ 

8 ~ 
ADDRESS 8 ADDRESS 
FROM V PROC FROM ADD GEN Il 

t-
'I 

ADDRESS CONTROL 

FOR BUFFER 

8x8 
POSITIONED FILTER 

I COEFFICIENTS , 
READ/WRITE 

CONTROL 
_L 4 8 x 8 lt8x8 

---, I BUFFER A 1 BUFFER B 
ADDRESS ADDRESS 

, • 4 POINTS PARTIAL SUM 
OF FILTER 4 IN 1 OUT TO COEF STORE 

4 x 12 ,13 
DUAL HI BANDWIDTH 8 FIR FILTER POINTS ADDER TREE 

LUMA FRAME 
7 -- 7 

DATA IN 
LINE BUFFERS DATA TO 8TRW8x8 

1 2x8 2 x 2 K BYTE FILTER 
18 x_8 MULTIPLYERS 

7 -- 7 -.. 
FROM V PROC OTHER 4 POINTS PARTIAL SUM 

OF FILTER 4 IN 1 OUT TO COEF STORE 
4 x 12 _L 13 
_L ADDER TREE , -- ---, 

75NS CLOCK 

INTERPOLATOR 

I ROTATION BLANK 

I 
(LOW ORDER PIXEL ADDRESS) FROM" ADD GEN II 
FROM ADD GEN II 

I 3~ t-

I 
I 
I 
I 8 x 8 x 8 ROTATOR 

8 :i; 8 
T -- 7 

I FILTER 
COEFFICIENTS 

I 
I 
I 
1 ,13 

LAST ADDER co.fRSE 

I PARTIAL FILTER 
OF FILTER FINAL FILTER BLANKING OUTPUT 

1_8 I SUMS FROM 1_8 --
INTERPOLA TOR , I -

I 
l /3 

---, 

I 
I 75NS CLOCK 8~ -- t-

I COMPUTER 

I 
BUS , 23 DECODE AND 

7 
LATCH DATA 

5 

i·$efd#J§£i ~~~1.N~~~ENTJ 
TRAINING USE ONLY 

I REVISION i1 i21:3l4l5lsl 
10021 113-25B 

PHASE FACTOR MAGNIFICATION 
(SUB PIXEL FACTOR FROM A DD GEN II 
ADDRESS) 

' FROM ADD GEN IT 
5 

• ~ 

/0 _.)_, •j.• ~' -: : ' (' ','"'; 

COEFFICIENT ROMS 
8 x lK x 8 ,, 

' :)? .:•r-·· 

• i r· 'r\)) " <. 

COMPENSATING VERTICALLY 
DELAY 

\ 
t-

TRANSFORMED 
LUMA COLUMNS 

1_ --

s' 
-.. 

COEFFICIENT STORE 

ADO LUMINANCE 

INTERPOLA TOR/COEFFICIENT 

STORE 

BLOCK DIAGRAM 
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l..lll.'A ~~.OM 
L.IMJ 0'11f'll1 cLo.:.1c.s "".J 
n0f~ Gl<.Lt> CDM ~1.lt~I'\ t!lH 

~ tNTtR~Ol-ATol\ L"t"VT 1fVN! (..CWTl\OL FRDM. 
y-t /i -'l DilT FVl CON/A a.ER, 13.J-' , / 

\ I 1 

[C'£C.OC'E •..J lArc.ll OAT/\ 
M:.1>.' LUM.II 

! 
-f-

/ 'A1 .\ 1 !IY>l 

// I f I II> 

nrLD 
"i 

W·~I uwrAL 
(lNf ('LA"H.Y4 

L:: \ =. 
(;'.1 '"'f~ 

Ft)J} ,.,l t , •.. --r-J -
rt .. d WRl re_ 

U''IT~~L T') • 

H l/Vlf,, i'" fj. I·" 

,:i. x g 
_ .. · 

\V 

IJ.)-' I 1} /jO/UZOIYtAL /'HAlE. 

'fy ._ ______________ 3_: ,,-,V ~----ir--8-U-RS-T-VALllE S 

-~----t----~---~-~ 

H R/11£ 
SIG./'/AL 
(iENf FIAPI\ -"' 

~ONT~OL 
.'.:lt·rl 

C.DIJffT 
r,r=o11r;F.Jl-oo 
ro<\ 
8lllN/c£1lS 

1JJ 

'I/ flA lE 
SIGN.'IL 
G,ENERI\ 1'7/1 _r-kl 

··---~~---~----~ 

5E'R1Al DATT, 1?J.N.:, 
DATA 

'------S~ TO ANAL ro~ 

H F'Aif- BhCY.-1' t>Il\~Di<-11 

J.ko flfo0•·'"l'J ~/).'fj~l 

~ 

'Hh BIT 1 
."ER:>LllAlll ;~ 

_i 

y'il 

1 I 

Dir~rrAL 

.;MMTH 

BlANKr;P, 

1~~ eir A~ .l'Y'' ~ 

ITL ro e~L fCL 

CN~.:WA f" Slr.N,., >-~ FIV" 
,,~,., µ l{EY 

.<.Ai~ coi.oo. ••x. '( 

PIG.ITAL 

= :M01)TP 

BLA/'ll<i; J\ 

LP/ K. 

TTL 'tO Ml E'<L 

"I·'.,,lf~L 

' II 
PA.':-l.. 

y :lA' 
-' (_HAW.~ ... 1 Xrr 

y To DjA 



Vr9 

-
IP LEX MULT 

CHROMA 
INP 
DAT 

/KEY 
UT 
A 

R-Y/B-Y ·-

C/K 

MEMORY 

. 
KEY 

COLOR 

PROC. 

·~ 

KEY 

PROC 

j~ 

VERT 
ADDRESSES 

R-Y/B-Y 

~ 
C/K 

MEMORY 
~ 

KEY 

R-Y/B-Y -:. --

I---' 

,.____ 

.. 
KEY 

COLOR 
PROC 

~ 

KEY 

PROC 

J• 

HORIZ 
ADDRESSES 

R-Y/B-Y 

KEY 

W!iefJl#J¥£1 TRAINING I y . DEPARTMENT 
TRAINING USE ONLY 

I REv1s10N l1 l213l4l5lsl 
10021 l13-25F 

,~ 

H 

PROC 

~ 

-- MULTIPLEXED 
CHROMA/KEY 

OUT 

ADO CHROMA/KEY 
CHROMA AND 

KEY PROCESSING 

SYSTEM 
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SLOPE 

TRANSPOSE 

SIZE 

CALC 

ADDRESS 

SHIFT 

MAG. 
FACTOR 

TO 
COEFF. 
STORE 

PHASE 

ADDRESS 

READ/WRITE 
ADDRESS 

GENERATOR 
AND 

SEQUENCER 

MEMORY 

lK x 16 

MEMORY 

lK x 16 

R-Y 
IN 

B-Y 
IN 

'' ··-, 
.• I 

DECIMATE 

FILTER 

' '/ 
· . .-',? 

PHASE 

MAG 
COE FF 
RAM 

Eief11ij#3 ~::~Ns::~~ENT I 
TRAINING USE ONLY 

I REVISION l1 l213141Blsl 
10021 113-250 

LIMIT 

MULTIPLY AND 
ACCUMULATE 

( 4 POINT FILTER) 

LIMIT 

R-Y 
1---~0UT 

B-Y 
OUT 

ADO CHROMA/KEY 

COLOR PROCESSOR 
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(One Side Shown. - Card has two identical sections) 

START/ -~ .. 
STOP 

DIR. .. .. 
CONTROL 

H CLOCK - SIGNAL .. 
SELECT 

-.. 
VERT 

·~ 

CHROMA -
COL CLOCKS 

75ns 
CK 

,, 
ECL 

TIMING 

25ns 
CK 

,, 
-.. 

GENERATOR -. 

I 

H ADDRESS - --- COUNTER 

' ,, 
REFRESH --COUNT 

RAS 

CAS 

-.. 

,, 
ADDRESS 

MAP 

DATAIN 

COLOR 
DIFF 
R-Y 

COLOR 
DIFF 
B-Y ,, 

V ADDRESS 
COUNTER 

KEY 
DATA 

IN 
150ns 

'Ir 

MOS ADDRESS 

1. All DATA paths eight bits. The card has four separate eight bit memories 

2. Each block is 64 k Bytes ( 8 x MK 4164 Dynamic RAMs) 

300ns 

300ns ---

300ns -.. 

-
300ns 

i+iefH#J=tl 6~~l~~~ENT I 
TRAINING USE ONLY 

I REVISION l1l213141Blsl 
10021 113-25H 

RAS CAS 

, Ir I 

BLOCK¢ 

BLOCK 1 

BLOCK 2 

BLOCK 3 

l~ 

.. -

... 

300ns 

300ns 

COLOR 
DATA 
OUT 
R-Y 

COLO 
OUT 
B-Y 

-.... 

R 

KEY 
DATA 
OUT 
150ns 

ADO CHRO:MA/KEY 

CHRO:MA AND KEY 
MEMORY 
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KEY DAT 
IN 

A -- CLIP 

I 

EDGE 

SYNTHESIS 

.. RAM -
~ ll ~ 

WRITE 
ADDRESS 

CONTROL 

.. - FOUR _.. - POINT _.. - FILTER .. -
j~ 

COE FF 

COE FF 
STORE 

·~ 
READ 

ADDRESS 

ADDRESS 

PROC 

·~ 

ADDRESSES 

'4~1•¥J§f3 ~~~~Ns::~.:ENT I 
TRAINING USE ONLY 
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