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Technical DVS-6000C

Training

Power Tray and Voltage test slots

CAUTION: Check Voltage Range Selection prior to installation!
Transit Screws at rear need not be removed prior to installation

|

oo
oo Voltage Adjustments
= e

O

+5 Volt x2
-5 Volt x1

Power Tray
Operational
Release Screws

Ooo0odo

go0gooo

Voltage O 0 Oooooooo
| N

Selector

!

Door (Air Inlet)
Slot 1 Slot 18 contains Air Filter

—_— +— This should be

cleaned regularly

Location of Boards

Option)
Option)

EMPTY SLOT
4/ WKG-10: Basic Wipes + WP37 Enhanced

5/ KPC-5: Key Processor Board

6/ MIX-8(A): Mixer Board (Preview

7/ KPC-5: Key Processor Board

8/ MIX-8(A): Mixer Board (Preview

9/ MIX-9(A): DSK / Background Mix Board

1/ CPU-147: CPU Board

~
(40}

| 15/ XPT-2/3/4: Digital or ADC-107 Analogue Inputl

| 16/ XPT-2/3/4: Digital or ADC-107 Analogue Inpuq

| 17/ XPT-2/3/4: Digital or ADC-107 Analogue Input|
| 18/ XPT-2/3/4: Digital or ADC-107 Analogue Input

| 11/ CRK-4: Chromakey Processor - Option ‘8031 |
| 12/ CRK-4: Chromakey Processor - Option ‘8031 |
|13/ MAT-4: Matte Gen/ Re-entry + MT90 blend |

| 2/ SG-211: Sync Gen.+Test+LE118/SD30/DA72|

| 10/ OUT-3: Output Carrier + SD31modules
| 14/ MY-51: Frame Memory - Option / MY-67

BKDS - 8031 Chromakey (2 identical boards ) Slot 11 =ME 1, Slot 12 = ME 2

Since any signal may be used as a source ( internal or external ) no additional external
dedicated chromakey inputs are required.

BKDS - 8041 Frame Memory ( 2 channels, each with last X ) Sources = Aux 5 and 6
BKDS-6041 MY-67 - new Frame Memory supporting External Storage of Pictures / Data
BKDS-8022 digital input XPT-3, BKDS-8023 Component analogue input

or BKDS-8024 digital input XPT-4, with video level adjustments

Phil Spiegelhalter / BPE(B) 1997 DVS-6000C Course Notes April 97
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DVS-6000C

Rear Connectors

Transit
Screw

Transit

Screw @ Earth

Inputs  Inputs
25 17 9 1

32 24 16 8
©) (&)
(©) (@)

Ref
loop

OME 1 Pgm

@WME 2 Pgm : ' ' '

Pagm @Q@rPom  1v @ ' ' '

Pam @ @Pam oy
Assign @) @ Assign aw @ ' ' '
Auxs @ @Aux1 )

Aux 5 . .Aux 2 Ref l l
Aux 6 . .Aux 3 Out
Q@ Q@

IEC Mains Socket is attached to

C

hassis, and not power tray

t 4t 4

: Control
DME1 EditA Panel
(Aux)
DME 2 EditB
(Aux)

Serial
User  Tally
"SCSI" GPII/O  Terminal

1/2/3 or YUV outputs are
Analogue Edit Preview

Serial Tally labelled "Matrix"
on schematics

"SCSCI" interface intended for
MY-67 via IF-499 on SG-211

Phil Spiegelhalter / BPE(B) 1997

DVS-6000C Course Notes April 97
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Training
Board Position in Mainframe
Comparison:
DVS-6000C *Options DVS-8000C
1 CPU-147 CPU CPU-57
2 SG-211 Sync Generator +LE-118 /*SD-30 Digital Edit Pvw BKDS-6060 SG-189
/*DA-72 Analogue E.Pvw BKDS-6062

3 WKG-5
4 WKG-10 Basic Wipes +*WP-37 Enhanced Wipes BKDS-6070| WKG-4
5 KPC-5 Key Processor ME1 /+*BD-22 Border Generator BKDS-6071| KPC-1
6 MIX-8A Mixer ME1 /+Key Preview BKDS-6074 | MIX-4(A)
7 KPC-5 Key Processor ME2 /+*BD-22 Border Generator BKDS-6071| KPC-1
8 MIX-8A Mixer ME2 /+Key Preview BKDS-6074 | MIX-4(A)
9 DSK-9A Downstream Keyer MIX-6(A)
10 OUT-3 Digital Out mother +10x *SD-31 Dig.Out BKDS-6063 OuUT-2
11 *CRK-4 Chromakey Processor %% of BKDS-8031 *CRK-4
12 *CRK-4 Chromakey Processor ¥ of BKDS-8031 *CRK-4
13 MAT-4 Matte Gen. +2x *MT-90 Bkgnd Col Mix BKDS-6072 | MAT-2
14 *MY-51 Frame Memory BKDS-8041 *MY-51
15 *XPT-3 (8x) Digital Inputs 1-8 or AD-107 2xYUV +2K BKDS-8022/3 | XPT-2
16 *XPT-3 (8x) Digital Inputs 9-16 or AD-107 2xYUV +2K BKDS-8022/3 | XPT-2
17 *XPT-3 (8x) Digital Inputs 17-24 or AD-107 2xYUV +2K BKDS-8022/3 | XPT-2
18 *XPT-3 (8x) Digital Inputs 25-32 or AD-107 2xYUV +2K BKDS-8022/3 | XPT-2

* Options Summary

* BKDS-6010 important “option” -the control panel
*BZS -6020 important “option” -the software (ON DISC)(3Y2* HD)
$* BKDS-8022 Digital Input board (8 inputs) XPT-3 ...the new standard for 8000 as well
$* BKDS-8031 Clean Chromakey (as 8000) -CRK-4 x2
$* BKDS-8041 Frame Memory Board MY-51 (2 x 2 [last x on each channel]) IMY-67
* BKDS-6050 Keyframe Control Panel
* BKDS-6060 Digital Edit Preview -mounts on SG-211 or alternatively
* BKDS-6062 Analogue YUV Edit Preview Output -mounts on SG-211
* BKDS-6070 Enhanced wipe Generator -WP-37
* BKDS-6071 Key Border Generator (1 per Key processor required) -BD-22
* BKDS-6072 Colour Background Mix option (2 required) -MT-90 mounts on MAT-4
* BKDS-6090 Spare Power Tray Unit ——NOTE——this is NOT autorange switching!!
$* Extender card EX-209
Volume Two of the Maintenance Manual
$ = common to DVS-8000C - Other boards may share the basic philosophy.
Dummy boards occupy positions of WP-37/BD-22/MT-90 if no option
LE-118 board is replaced by SD-30 or DA-72

Phil Spiegelhalter / BPE 1995 DVS-6000C Course Notes April 95
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DVS-6000C Vision Switcher (Mixer)

Key 1
Key 2
Fill' 1
Fill 2
Bkd A
Bkd B

DSK
Mask 3

DSKey
DS Fill

Edit
Pvw

Aux 1
Aux 2
Aux 3
Aux 4
Aux 5
Aux 6

XPT-2 or XPT-3 or XPT-4 or AD-107 MAT-4 @)  MY-51/MY-61 @) C¢5) CRK-4 @) CRK-4 (@)  WKG-10 (4) CPU-147 (1) SG-211 “&) @
(AD-107 comprises Y,U,V and K, Y,U,V and K inputs) V51 Struciure shown = Ref
- : - 1-8, —
L I L T ﬁ ﬁ Serial Control | <D0 A ey
MY-61 Serial Scsi
Interfacing LE-118—
. /SD-30 Edit Pvw
FM 1 FM 2 Chromakey 1 | |Chromakey 2 GPI's In/Out Safe Title
I I T Memory /DA-72 it
« 1 o1 .| _
Bkgnd || Bkgnd < [CK ety | > v | Wipe Solid 1 Preview
Colour | [Colour < P
- - - - 1 2 < Y Wipe Solid 2
I— 4 -
I— A4 | WipgeShape as Mask ME 1 and ME 2 Pgm Re-entry
: A Edit Preview
?/ack gen?rated Chromakey Source AAAA Ll Yy R TS
in Crosspoint ICs Al T, e .| ouT-3
» Mask >
. CcK
Mix Effects 1 ok | BDP-22 A4 SD-31
> Fill ME 1
> Fill
> Kley Key/
> Key
PVW
> Bkgnd A -
> sond O |® o |SP3 ME 2
Y
ws - -
\ @ \al e KPC-5 MIX-8A sb-31| Prog
> . Mask x4
Mix Effects 2 « | BD-22
> Fill
> ,lz,'// A SD-31
Ld ey
> e Key/ A / Aux 1
> Bkgnd @ PVW
» Bkgnd SD-31 X
> Aux
A
AA < /
DSK-9A Safe
> Mask Programme [ L > SD-31
: Aux 3
Downstream Key Title }
> DSKey . R b
» Fill Preview > <
»>—ME 1 ©) Ve SD-31
Chroma Key (View) vy Chroma Key (View) R v |MEZ2 Eglt&\{\r/; Aux 4
. Edit Preview e YYYIVYVYYY A SD-31
R Aux Buses ( Aux 5
> SD-31
> I Aux 6
Aux 5 = Frame Memory Source [MY-61: Aux 6 = 2nd Input] -~ Sb-31 Assign
Nominal ¥ line delay in Input TBCs  Nominal 1 H delay Overall PJS Artworks 6-block V2.1 July1995 s A S
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Technical DVS-6000C
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Summary of Features / differences for those with both a DVS-8000C and a DVS-6000C

The architecture is of 2 fully-featured Mix-effects banks 1 + 2 in parallel, combining by mixing
or keying at the Downstream keyer, where 10 additional programmable source selection
buttons allow for further flexibility. An integral Shotbox is provided

To allow the DVS to be configured to meet a wide variety of customers needs, many of the
features have been made optional. Different units at the same location may therefore be
configured optimally for their intended use, with onlt the required options and consequent
cost saving.

The philosophy of plug-in piggy-back boards allows for easy upgrading and fault correction in
the event of a fault by reducing the "basic module" size - making confirmation easier and
repair cheaper.

Although no manual fader is provided for DSK / background transition control area, the
autotransition button may have different transition times simultaneously (ie independant)

The disk drive is incorporated into the control panel, and provides a convenient means of
updating the software, in conjunction with the use of reprogrammable Flash Memory.

Reference -Vertical Drive and Disk drive communication is now included in same 9-pin RS-
422 cable connecting the control panel to the mainframe; therefore no separate feed of
reference feed or second Rs-422 cable is used, but all 9 wires must be used.

Additional Auxiliary buses 5 and 6 are available, since no P/P programme or Preview is
required. The video source for the optional Frame Memory is now from Aux 5, making it
independant of the Edit Preview bus.

The Key border option may be added to a single ME at a time.
Mosaic and Diamond dust wipe patterns are now optional.
Blending background colours uses an optional basic wipe generator.

The use of a larger display panel has allowed an easier user interface.

Since a third ME wipe generator is not required, the connectors previously used for this have
been reused enabling the optional chromakeys to be flexibly used on either or both MEs.

Note: The label on the control panel for NAM mixing does not apply to the component model.

Before turning on.....
The new power tray for the 6000 IS NOT AUTORANGE switching!!- check voltage first!

E+OE
For more complete information refer to the Product Information Manual

Phil Spiegelhalter / BPE 1995 DVS-6000C Course Notes April 95
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DME- Switcher Link:

Most DME operations are to perform a picture transition, as a variation from a standard wipe.
The integrated design of the DVS/DME combination enables the operator to use DME
transitional effects as simply as any other wipe transition, by using the same group of pattern
and source selectors.

The DVS-8000C M/E 1 or M/E 2 fader arm/Auto transition may control the DME transition
effect, in conjunction with the internal Aux buses for source switching.

Single Channel Background DME Transition > New
Aux 1 v
ON AIR Aux 2 DME-5000/1
A Aux 3
Aux 4
|
NEXT DME/2 on Air Y
before Transition
A
B ZaN
B £
ZAN
"Next" . . . \
on Air On Air dLﬂng Transition Y DME Output

After Transition

Transitions may be Background or Key. Normal toggle action applies for background (whole
picture) transitions, whereas Key transitions will reverse off on the next (key) transition.

DUAL DME Background Transitio -
ackground Transition - NEW
Aux 1 v
ONAIR Aux 2 DME-5000/1
A Aux 3
Aux 4 OLD
NEXT DME/2 . + Y
T'O” Alr DME-5000/2
before Transition .
B A +combiner
[z
° =
"Next" Combined
Note: Both pictures are via DME (1 frame delay) on Air On Air_during Transition Y DME Output
while DUAL Transition type is selected After Transition h

The transitions may be selected from a range of slide/squeeze/ rotate/split effects,
Page Turn and Roll may be used if the non-linear option is included.

For these effects, borders and angle may be controlled from the switcher wipe area, and
radius of page turns or background colour from the DME menu.

In addition, the user may define their own effects (eg for picture in picture over the shoulder
shots) but care should be taken if recursive effects are used with key transitions due to the
reversed direction when removing the key - the <User DME> menu shows the run options.

(DME-link operation is now also available with a DVS-6000 using V2.00 software)

Jan 95 from DME-5000 Main Features 4
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Combiner (Option):
Allows multi-channel effects to be built up, with 3D intersections between 4 channels. Dim
(video fade) and Fade (key fade) are available.

Combining with Depth (2) Over / Under Isolate Fade
The intersect may be "soft”  Images may be translucent Lighting type effect Transparent with Z

and dissolve through.

Variable transparancy and softness may be applied on the combination.

Global control on designated channels allows common or second level motion to be applied.
(Note that Global is also effective as a second level motion on single channels systems)

For Tally purposes, the Switcher On-Air Tally menu includes the order of combining
channels, but for internal timing / phasing purposes, the DME setup menu includes the order
of combining recognised channels.

Note that the On-Air Tally menu also identifies, to the switcher, where the DME inputs can be
found for DME Wipe / Link operation, and for control of Aux bus selection.

Input Options:

The 625 DME-5000 may configured for serial digital component video input (and key) or for
both Analogue and Digital inputs. External control of a routing matrix (eg Aux bus on DVS-
8000C) provides for A-B input switching during a rotate.

Switching Analogue <> Digital is not possible within an effect.

Control:

The BKDS-8010/11 or BKDM-5070 may be used to control upto 4 channels simultaneously.
Each channel must be set with a unique physical address on the CPU card

A single loop through control links the panel to all DME channels

Individual cables from each DME go to the Switcher mainframe for DME/Aux bus control.

Control
Physical IDs
(Unique!) 1 2 3 4 5 6 7..
Software
Selection Channell Channel 2 Channel 3 Channel 4
Include Global? + Global + Global
AUX ‘
DME Matrix
Source Selection ‘ ‘ ‘
Video Sources
Internal Sources looped via BKDM-5080
Panel or DVS-8000C

Jan 95 from DME Main Features 6
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DME-5000 Cascading Combiners (Old and New) and BKDM-5080 Control

Matching Overall Delay on all Systems:

Phase at combiner determined from DME Combiner menu

BKDS-8010/11 or BKDM-5070 >
No Combiner installed route
A Az Yuvf
This is not the bypass route K
[ ] [ ]| | ] DME 4 DME 4
: |
Combiner .
Reference ) Option | Channel 4 Output: All four combined
Analogie SPG (Option)
| | | | :l BKDM-5021A (Graphic) (Graphic Mixer) | Digital Video
igital Vi ] Y Input > 3| DPR-16 y >
— O poue o | seeio et > Source Select ogiaey
W (Analogue; Parallel Delay 2 Recursive N
— O — LF
(AtoD) (o] > > Memory c [ Y
- Defocus Shadow and —>u
>D|g|tal Key e and Background (DtoA) —>V
(Analog Selection Memor Border
P y > Iongar(;':lbgysmaish S Generator K Analogue Key
Swer Swer DMES IF-294A/8  DIF-9 + DIF-9 IF-204A/8
Matrix Matrix BKDM-5013/5011 Graphic BKDM-5011/5013
DME4  DME3
No Combiner installed route
I I DME 3 This is not the bypass route KA Az YUVf DME 3
2-3 21 ) i
Combiner . N
BKDM-5080 v Reference ] {Option) | Channel 3 Output: 1, 2 and 3 combined
Exfz m g :| BKDM-5021A (Graphic) (Graphic Mixer) | Digital Video
X ¢
- Input DPR-16 »
(R v Digital Vide Serial to Y P e > > > Y Digital Key
H Vv Device 4 Ext 1 R > aTos | parallel ects Source Select Recursive >
H « Ext2 o — LPF Delay2  Frame Analogue Video
(AtoD) c Def N _ Memory c [ Y
H v evice 3 27 - efocus w v ld Shadow and —>u
L] « Matrix LD'g'tal Key Input and Background (DtoA) —>V
>
(Ana selecti Memory =i Border
— Hvooez gl il I gl I i i > > Generator_[>] K
— H« Aux 2l IF-294A/B  DIF-9 |2 Kz * *z YUV* f DIF-9  IF-294A/B
y BKDM-5013/5011 Graphic BKDM-5011/5013
— — V Device 1 Aux 3
K
1 H« Aux 4 No Combiner installed route A
B . DME 2 This is not the bypass route Kiz YUVf DME 2
gm :
ME 1 Puw/K | Combiner . N
t 3] VEZ Pom Reference | | (Option) Channel 2 Output: 1 and 2 combined
y o] WE2 Pawiey Analogie ] sPe (Graphic) (Graphic Mixer) | BKDM-5021 o
k] Clean Feed <+ Digital Video
<] Pom DPR-16
\ DVS-8000C | Digital Video | Serialto Y E”f;ggfs > > > / 14 Digital Key
5
- Yooy P Parallel Source Select )
A DME| Aux e LPF Delay 2 E;aacmureswe Analogue Video
DME1) DME2 (AtoD) c Def = o Memory (ol Y
. efocus »> > ld Shadow and —>u
.Dlgltal Key e and Background (DtoA) —>V
(Analogue)[A] Selection Memor) =L Border
K Y > Ion,[;ig‘:leywspwaiSh £l > > Generator K Analogue Key
IF-294A/B  DIF-9 I 2 K * YUV‘ f DIF-9  IF-294A/B
BKDM-5013/5011 Graphic BKDM-5011/5013
No Combiner installed route
DME 1 This is not the bypass rotte Kz A yuva DME 1
| Combiner
Reference | (Option) Channel 1 OUtpUt
Analogtie > spc raphi raphic Mixer BKDM-5021 X X
¢ (Graphic) (Graphic Mixer) Digital Video
Digital Video Serial to Y Input > > » DPR-16 Y Digital Key
P oo Parallel Effects Source Select ..o >
y ) LPF Delay 2 Frame
(A to D, © N _ Memory C |
Digital K. Defocus v " > Shadow and
igital Key i and Background (DtoA)
(A ue)lAl i Border
Sellwim K Memory > 'S;%':Ib?};mafsh CV" > » Generator K Analogue Key
a
IF-294A/B  DIF-9 I 2 Kz * YU\,A I DIF-9  IF-294A/8
BKDM-5013/5011 Graphic BKDM-5011/5013

Re-entrant Video 1-4 and Key 1-4

Dim, Fade, Over, Under, Isolate and Combine Functions

Phil Spiegelhalter Jan 95 5Combine v2.10
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Nominal delays are:
1H for DVS-8000C Vision Mixer and BKDM-5080 routing matrix
1 Frame for DME-9000, 1 (or 2) Frames for DME-5000
DME delays may be reduced by 1H to match delayed inputs from DVS etc.
DVS-V1616 = 44ns DVS-V3232 =42 to 50ns DVS-V6464 = 48 to 80ns (D1)

DME-9000

Advance Reference Delay

-1H OH +1H +2H

Input <‘><><‘><‘> +0.5H
External
Reference
Output 1 Frame + <‘> +120 Clocks (8.88us)
DME-5000

Advance Reference Delay

OH +1H

Input e <‘> +0.4H
External
Reference

Output 1 Frame +

Analogue
Output 1 Frame + +4pus
(Option)

Combiner Operation
The phase at the combiner of each unit is controlled by the combining order menu.

DVS-8000C
Advance Reference Delay
-1H OH +1H +2H
Individual Input <‘> +0.4H and -128 to+127 clocks picture phase
External ‘

Reference Minimum timing = ME1+ME2+PP processing

| 4
Output
System Phase
Reference Out
for VTRs etc.

Digital Timing V0.1 Dec 91 PJS
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An increasing number of products incorporate Digital Test Points, and provide a supporting
D to A Converter, allowing a purely digital signal to be interpreted on an oscilloscope, thereby
allowing confirmation, or otherwise, of correct operation.

Slight variations exist between the implementations, in that some provide a manual adjustment
of D to A clock phase, while others include a suitable clock frequency and phase within the
Digital Test Lead.

Note that many of the numbers being converted may have had positive and negative values,
and not all of the original bits may have been converted, resulting in "split" ramp waveforms or
apparent repetition; therefore comparison should always be made to known normal operation.

( i 4 DIGITAL TP R

f \ 1 Pin

| Contacted || .| Contacted side

Side | j |

{)//l\/ ' Reinforcing p}ate :!

‘ : Reinforcing plate Digital T cable

'| Digital TP cable )

KPC- board

Part Numbers: B
Digital Test Lead (Flat foil cable with 13 conductors) J-6186-270-A
UM - BNC lead (D2 RF test lead / DVS-8000C test lead) J-626-436-0-A

P + o
2part lead set:

"Betacam" connector / SDI Monitor / DVS-6000C /DVS-2000C test lead 1-690-351-11
Matching converter to BNC socket ( to be attached to BNC lead ) 1-569-711-11

Phil Spiegelhalter Artworks Jan 95 Digitest V1.0
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Directory Structure DVS/DME Version 4 Software

Lo« b TR i R Ay g, A - b
b o i L M S e R T

o e S e R I e

il

Y@ EFFECT 7
B SETUP /

Directory
Directory

13:56:28 20 Jan 1995
13:53:52 20 Jan 1995

3 types of directory:
Effect / Snapshot / Setup

'l- o __.I.-x:_.- 1 'l"-x e

WEFFECT

1/ @ DME.CH1
*! (23 DME.CH2

13:56:30 20 Jan 1995
13:56:58 20 Jan 1995

Directory
Directory

$/EFFECT/DME CH1

T ElPanoRamA013

ALt 3 L R o o
e A T A e R TR L F et

Sub-directories for each channel
: R AEERL -:I' Ty e '-:'f,___". ‘::. e e _.-L._ I_."—

1216 DOS 13:56:54 20 Jan 1985

$/EFFECT/DME CH2

PANORAMA,013

1152 DOS 13:57:02 20 Jan 1995

..--. 1 . Jy 4 -
rD"x‘iI

$/SETUP

]

| ;== DME.CH1

Directory

13:53:54 20 Jan 1995

o R

P

$/SETUP/DME CH1

o [E]| SETUR. 001

8K DOS

0] ><|SETURYDME.CH 1/

SETUR001

Files may have any valid name |, * ¢

13:54:06 20 Jan 1895

Files are identified by the DOS .extension ||

T AL
o
i

o [0AITL00 1R 10L 46 118 LA LB LA ILE

WEFUM4 . HoLey ILon ILBUIEFFELT

= |EFFECTPDME.CH2/PANORAMA: D13
EW,HH
CERIEERI N ER [HH][HH][EH][HH][HH][HH:ﬁt:; 2

[ i

= B

_.+'| Files are compressed [ !

i

W
1 0

SCSIDrive4 HardDisc4

(TR et T | e Ca

Apps LBP4 BJC600

0

[ ¢ Y LT : @

Phil Spiegelhalter Jan 95 dirstructure V4.1
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Technical DVS-6000C
Training

Serial Digital Interface (SDI)

The DVS-6000C is one of a series of totally digital vision mixers from Sony, all of which
utilise a common Serial Digital Interface. In conjunction with Digital Betacam, DNS still store,
DME series digital effects, DVS serial digital routing matrices etc this allows the signal to
remain completely digital from camera to transmission.

The Technical Training Department has produced two explanatory tapes on SDI.

The first explains the principles of the system, and the second is concerned with the new
requirements for test and measurement.

These tapes are normally used during this course, and are also available for purchase.

For Routers and Vision Mixers, the use of a single, compact, standard connector allow for
compact designs and installation, with a minimum of timing or other problems introduced by
differing path lengths with large parallel connectors.

However, once inside the Vision Mixer, the signals will be processed in parallel by passing a
10 bit wide multiplexed UYVY signal at 27MHz, or parallel processing of Y and chroma at
13.5MHz. Both the DVS-6000C and DVS-8000C offer 24 internal buses, and this occupies
more than 240 pins! Wipe key signals are also passed in parallel at greater resolution.

Therefore a second serial system will also be used - to control each board and IC..

Serial Digital Interface Summary
Signal Levels and Specifications:

Impedance 75Q

Amplitude 800mV + 10%
Offset 0 + 0.5V

Connector BNC 75Q

Channel Code Scrambled NRZ

D1 Format 4:2:2 Signal Transmission
Bit Rate 270 Mbaud (27MHz x 10 bit words) Y:UVat1l35:6.75:6.75 MHz

TRS SAV (Start of Active Video) "FF, 00, 00, XY" (4 words included in blanking)
EAV (End of Active Video) where XY identifies SAV/EAV/field etc

Digital Blanking Period = 276 Words (1440 - 1715)
Digital Active Line = 1440 Words (0 - 1439) Total = 1716 Words

Note that "Digital Blanking" is narrower than "Analogue Blanking"; the digital picture is wider.
PSF1/3 or Belden 8281 cables are commonly used, for runs of upto 200m approx.
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02 0000

Connecting Units together

The Sony Serial Digital Interface, now an accepted as part of ITU(CCIR) Standard 656 was
developed to overcome the limitations of existing systems whose problems could include
timing, distance, degradation, and cost.

Analogue
If BB select=Int If PAL mode
4xBB Sync Burst _Selp - Sync :
Gain Gain Gain (Pedestal) Replace BB Select Analogue Systems: Constant Adjustment

not fited OFF/ON INT/EXT
3 E2 K9 =0 w0 o

Chromakey DSK ~ GENLOCK PHASE CONTROL  AUXILIARY BB PHASE CONTROL

m @ D...Subcarrit—?(r$j % @ K‘jglm%&j % @

E g Border 0/180° Fine® Coarse <H > Fine 0/180° Fine°® Coarse <H > Fine
14 B

(Pvw / Pgm Gain ) ( Preset / Key Under / Key Over / Blanking DC levels )

The limitations of composite video distribution were well known, and individual devices were
forming islands of digital processing to avoid signal degradation during processing.

Use Fine H Phase

Align Burst Vectors to align Sc-H phase
50% point
50% point
+20°
(Phase and Amplitude)

Recheck H Phase

(may be 1 cycle out)

J

Waveform Monitor on Ext Ref Waveform Monitor on Ext Ref

Hybrid

The precise timing required for each signal into a mixing point, and problems with Subcarrier
to Horizontal phase could be overcome with "input TBCs" or precision control systems, but
there still remained the increasingly frequent decoding and recoding of the signal into
component form to facilitate effects processing.

Reference DSK Key Outputs
+ Composite
) -
Genlock T
908H * ° Chroma

p———

Write System Encoder vic

A-Bus Playback Sync  —s—— Clock Clock
Generator Generator I
Key A A -

Y D-A -

——] - Digital J_ Component

| v Chroma A-D » | Frame . igital Y DA

Separator Decoder Converter SHEACTEE | Mix-Effects YUV

Y| [C _|— U D-A -
o YUV

Component Analogue "islands" for Post-Production became popular, but the costs of linking
together to complete the transmission chain were high, and imbalances in the tripled cabling
and distribution could produce noticeable colour casts or registration errors.

DVS / DME - Phil Spiegelhalter 1997 V2.1 1 SDI Introduction



::58” Technical

O

5858 Training Digital Options

Parallel Digital

CCIR-601/656 Data Interconnection

255
Clock ECL+ 1O +100% «—— 254 A —
Sys Gnd 5 ;\O 14 Clock ECL- —
msb " Data 7+ s|o 9| SysGnd T 2% —
Data 6+ 4|0 ©| 16 Data7- S —
Data 5+ 5|0 O 17 Data 6- —
Data 4+ 6O O | 18 Data 5- 4—0d1£'w123
8 bit data O | 19 Data 4-
Data 3+ 710
0-255 Data 3- 1T
Data 2+ Ol
1 and 255 810 Data 2- J.00
not valid data Data 1+ o |0 Ofa D 1 Dos
Isb Data 0+ 100 O 22 Dz:; o- —r _16 0.02
. - 0 : Q.01
10 bit data Data A+ 1|0 8 S Data A. e =/ 000
fractional values | Data B+ 120 o 2‘51 Do } patan” ™ paia 5
Chassis Gnd 13(0_~/ ata b- —
220 levels for luminance (Black to White)
27MHz 4:2:2video: C, Y C,:Y : Cp, Y C,:Y 235 levels for chrominance  (0-100%)
27MHz Key: 0:K:0:K:0:K:0:K 0 chrominance =128
o 720 Active Y samples per line
27MHz Key/Z Za' K:zZyK: Za' K:z, K No half-line blanking (Orthogonal structure: no sloping scan lines)

The ITU (CCIR)-601/656 (EBU 3267-E) interface standard defining the digital data format, as
used between D-1 recorders and many effect boxes, was also used for parallel cabling within
a small area. Problems with slewing of the parallel data and the bulk of the cables limits
distances to a few metres, whilst the 25 pin D-type connector prevented compact unit design
for devices with a significant number of inputs.

Serial Digital
7 ] ] 7
6 || : 6
51 | Scrambled Data at 270M baud (bilevel) | 5
e EEEEE BE — .
3 1 3
2 2
- — — |
1 1
A — XO+ X5+ X9 — A
B ol E TRS: SAV /EAV  FF.xx 00.xx 00.xx XY.xx ol E B

Cp, Y Cr: Y Cy Y C: Y

If the existing parallel data could be serialised, and transmitted down existing Coaxial cables,
then this would produce a compact, economical system which would allow entire production
centres to remain digital throughout.

If at the same time, space could be found within it, to embed digital audio data, then large
economies on cabling could be made, and installation design simplified.

This, in essence, was what the Sony Serial Digital System was designed to do.

The extended 10 bit format of 601/656 (8 bits plus 2 "optional Data bits" offering %2 and %
level steps A and B) was allowed for, with the existing restriction of not allowing the reserved
words formed by all (the most significant 8) 1's and all O's to be a valid part of the data, but
used to provide a unique timing reference signal (TRS) or digital equivalent of a
synchronising pulse.

DVS / DME - Phil Spiegelhalter 1997 V2.1 2 SDI Introduction



552 Technical
e T@f@iﬁ?iﬁ?@ The Sony Serial Digital Interface

000000

The Overall Structure of a typical Serial Digital Link

CXD-8199Q
/CXD-8364Q
8/10 bit dat. SBX-1601A SBX-1602A /CX?;J&B.?AQ 1 HF "
it data iFo msbs ;
B ——— 270 M baud Controller 8/10 bit data
ol =
~T7% Direct 1-~> — )
| 1 R 1H FiFo Isbs
\ orvia ! Coaxial Cable 7
oI I Line Driver : ~200m ool R
T 27MHz / 4fsc ! )

Read (Internal) Clock 27MHz
Read Enable (Isbs can be forced to 0)

Write Start (TRsnT ‘ T 4 Read Start

More | - :
Rounding to 8 bits is available Outputs Write (Incoming) Clock 27MHz

at an earlier stage, if required Active Loop TRS Monitor

Not all designs use a 1H FiFo

SDI Transmission Levels TBC Controller Versions Optional Truncation to 8 bits
ECL levels (800mv 10%) CXD-8199Q Controller detects TRS for write Start, Blanks Vertical and Syncs If incoming 8 bit data includes
into 75 ohms offset 0 0.5V CXD-8364Q (Pin Compatible) includes "Through Mode" option (no blanking) Non-zero data bits A,B, these
Self-clocking Scrambled NRZ CSD-8883AQ includes Input Video Processing, EDH, and understands Key/Z inputs can be forced to 0 at the Fifo

By choosing a simple clock frequency of 10x the basic data rate {4x f,. for NTSC and PAL
data} or { 27MHz for interleaved 13.5MHz / 6.75MHz / 6.75MHz component data in 525/
625}, the SDI components could work with the entire range of signals expected in standard
definition.

A synchronous datastream using Non-Return-to-Zero encoding keeps the basic frequency as
low as possible. However, due to the repetitive nature of video data, the data is first passed
through a fixed Exclusive-OR scrambling system looking at the 1st, 6th and 10th bits of the
data (x0+x5+x9), to minimise the possibility of a d.c. component developing, or a particular
background illumination producing an unchanging sequence of 1's or 0's so that
synchronisation was lost.

For component systems, this results in a basic frequency of 270MHz, with sidebands
extending towards 4GHz, and an unaided transmission distance equivalent to 100-200-300
metres of standard Coaxial cable (dependant upon the input design of the receiving device).

Scrambled 800mV NRZ SDI Waveform viewed on an Oscilloscope.
With a 400MHz bandwidth, little modulation can still be seen
Risetimes will be severely limited. A 4 GHz Oscilloscope is desirable
Although theoretically possible to use "Eye Height" measurements,
it is recommended to observe the "decoded result" using a Wfm-601
(A Wfm-601e could be used to observe and measure the sdi waveform)

Binary level data permitted equalisation to be handled automatically, at the receiving device,
rather than being "predictive" at the source.

DVS / DME - Phil Spiegelhalter 1997 V2.1 3 SDI Introduction
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Interconnection

=) =)
°© 000000
3588 Trainin
220600 Jining
User adjustablevideo limits 10 to 8 bit optional rounding  FF, 00 reserved for TRS (Not in through mode)  Final Output Timing Adjustment
RDClear Blanking Gate TRS Select
Sel Stat
i l I
Y, YIUN White & Dynamic FF0O H
U, UV Muitiplexer Dark Clip Rounding Reject Blanking TRS & ouT
U, AUX N - Sync/Burst WReset| FIFO | RReset
Clip On P Add
. DR On Limit On
Mux Mode Clip Data Blank Mode (D2)
etc.
T AutoTRS
J ’ ‘
‘ Phase
TRSJIST
H,PD, CPP — ] ADRS TRS ID Check
Gen Gen
Sync &
TRSDelay Burst Gen
Delay
Control
SyncEnable, BurstEnable
Clock
CLK
INV CKO
SADRS ——
SDATA Delay Control CKINV
. DIAG
. CS —=—9q Serial |- DiagSample
Serial Control kb —— Control SAMPLE
of Parameters cKX —— Register

Para/Serial —=—
ParaData ——

CXD8823Q Digital Video Output Processor (located prior to ECL conversion and SBX-1601)

A single, standard 75 ohm BNC connector is
used to provide compatibility with existing
cables and the maximum possible density of
connectors on equipment, resulting in
compact devices, which in turn, lead to
more compact installations, and a larger
market.

Routing
DVS-V3232
In  Equalise + Regen  Buffer Buffer
D1 16 3 4
D2 PAL 3 4
[D2 NTSC] 22 3 4

FV TRP

SBX1601A l
A= vco

LsT(D) 4

Parallel Clock

Serial Clock 5 @eno
(@ f I E e

< ‘{ NRZ -~ NRZI H X% x X8 + 1 Scrambler {— = 2
sv[@) 3
T & & (3)eND
Parallel To Serial Converter

mmmmmmmmmmmmmmmmmmmm
aaaaaaaaaaaaaaaaaaaa

yee

1-16 17-32 SBX 1639 Regen Cable Driver

ZS'L% 9k-1

>0

Out

Total
4 perIC 3 18 48 - 56ns
4 perlIC 3
4 perIC 3 22 58 - 66ns

Routing and distribution devices keep the signal in serial form, thus minimising internal
wiring, and enabling large numbers of cross-points to be linked together with minimal timing

differences caused by differing path lengths.

Products like Vision Switchers (Mixers), VTRs and Effects boxes receive and then translate
the incoming data into a parallel form for internal use.

DVS /DME - Phil Spiegelhalter 1997 V2.1
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SBX-1602A
The Sony SBX-1602A is used for recovery and Serial to Parallel conversion of the data.

SBX1602A Serial to Parallel Convertor Block Diagram

Aln— Equalizer < | 30 Bit | .
Latch B — 10 BitD
T Descrambler (3 Word) DET S/P [ _> 10 Bit Data

DIn +

(SDI)Mon Out 270 TRS _ Sync/
to (Reclocked SDI) MHz Recovered TRS
buffered test point |
Active L 110 | | , Parallel Clock
orActive Loop 3 270 MHz 27 MHz
CK PLL

A Input is for a signal which is likely to require equalisation before recovery, eg after passing down a Coaxial cable
D input: unequalised SDI input - used for on-board selection of locally created signals / separately equalised sources

Serial to Parallel Conversion

The 270 MHz SDI signal is passed as a surface track signal from the rear connector panel.
The signal is a.c. coupled by and 75Q terminated before a surface mount transistor drives
the signal into the SBX 1602A.

Internally, the the "analogue" input signal is equalised and reclocked (- the "digital” input
bypasses the equaliser, and is for use in short distance "internal” applications).

This is then made available as a monitoring point / active loop - and may be used when
checking the existence or validity of an incoming signal without loading the circuit.

The serial data stream is descrambled to return the signal to standard NRZ format, and
passed through a 30 bit long buffer. 3FF 000 000 (10 bit notation) or FF.xx 00.xx 00.XX (8 bit notation)

When the incoming pattern forms the sequence 11111111xx00000000xx00000000xx, the
TRS position is identified, and the phase to translate the data into parallel form is known.

The Timing Reference signal (TRS) identifies the H-start of the incoming line. The following
byte contains 1 F V H P,P,P3P, 0 O where:

F = field ident, V = vertical blanking ident, H = StartAV / EndAV (start /end of active
video) and P to P, are parity on this data only.

Timing at the Destination

The digital signal requires extremely precise timing, or errors will be incurred by missing out
data samples. This is appears to contradict the basic requirement of an interconnection
system which was easy to connect together!

However, because of this precise requirement, devices intending to process the incoming
signal(s) must "timebase-correct" the incoming data from their original, independently locked
clocks, to a single, common clock within the device.

Therefore, once the signal has been received, equalised, and converted to the parallel
domain, it is usually sent into a Fi-Fo (often of nominal 1H duration), under the control of a
specially designed TBC controller IC, which has detected the incoming TRS signals.

DVS / DME - Phil Spiegelhalter 1997 V2.1 5 SDI Introduction
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1006830 imebase Correction
358888 Training
(Not In Through Mode)
7 Mask Vertical
6 J 3 Remove TRS - - 3
D9-DO Z R q except in r - q D9-DO
1-5 3 q — Through Mode ? ? — 36-32
711 4 - (CXD-8364Q) - - 30-26
0 Video Level [
Dataln 3 o r Data to FiFo
B D (CXD-8883AQ) r . D
'[ 7rs
\| FFoo00 .
Detect » Internal Timing \
(8 bit)
22 EDH Diagnostics Data 12
ADR ———=—] EEE—
23 Sampler Data Sampler Sample
DIO ——— J
CS A»—C
20 . -
Serial CKD R Serial 48, 37_ \rite Pulses WPT 0,1
CKX . Control
6 | 22> TRS/ Sync (SAV/EAV)
Control rst 2.
38 I 2CK DL
RPT1 _“~ . | TRS-ID 47, 46, 45, . .
RPT2 39 1 EErareer = Write H, V, Field
0 = + 44,41 Write Color frame
wek —2
17 Video Phase
RCK——"—» r Counter
Ry 14 - ‘ |
imij 13 Colour Frame
Timing RV Crockarme b %2,y |nvert (NTSC D2)
18
RFLD ———
RCFP 1% For D2 : NTSC use only

Generic Block Diagram for TBC Controllers

In common with the various adjustments which customers expect to make within TBC
processing, and this has been achieved by adopting the processing originally used on the
DVS-8000C Chromakeyer board, but within the single TBC IC.

Analogue and Digital Input Boards support:

Input Video Processing:
Video Gain +200%,
Luminance Gain +200%
Black Level (Pedestal) -7.3%<>+109.6%,
Chroma Gain +200%,
Hue Rotate +180°

(Note that adjustments taking the signal outside the numeric levels available / assigned clip
levels will result in hard clipping on a pixel by pixel basis.)

Input Type:

Serial Digital Inputs may be interpreted as:
Video (4:2:2)
Key (4:0:0)
Key-Z (4:2+2) (for DVS-2000C)

Analogue Inputs are digitised as either 4:2:2 from Component Video inputs, or 4:0:0 from key
inputs

DVS / DME - Phil Spiegelhalter 1997 V2.1 6 SDI Introduction
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"Colour Bars" and other test signals designed for the analogue domain, do not perform a
rigorous test of a link, but only the quality of the Ato D and D to A converters in use.

There is also little point in attempting to monitor the SDI signal directly, since any measuring
device will load the signal causing errors, and a very large bandwidth would be required.

However, the Sony SBX-1602A does provide an SDI Monitor output, which is either
connected to an on-board buffered test point (Eg DVS-8000C/6000C), or provides the
"Active loop" signal seen on other equipment (BKDF series, DVWs, DNWSs, DVS-2000C).

As a direct result of the coding system used, two particular test patterns have been
developed, in order to "stress test" an SDI link.

Pathelogical Test Signals for SDI (shown in SDI domain)

1:19
D.C. bias

] 20:20 |

Low frequency

After coding, these signals produce "worst case" dc component and low transition rate
causing difficulty in equalisation and clock recovery. A shallow ramp may also be used.

Simple Input recovery Test
A logic probe or standard oscilloscope can be used to monitor the Sync or "detected TRS"
output of the SBX-1602A.

It is useful to compare the signal against a known analogue signal (eg Black and Burst
reference) for timing purposes.

Monitoring the detected TRS from the SBX-1602A

O.K.  (Random Polarity)  O.K. Blanking Test point
Width | |
— H — |
L L
‘ ‘x F R :& o
H -Rate H -Rate Reference / Trigger
Unlocked or 1 level = Not O.K.

As the use of SDI increases throughout the broadcast programme chain, 16 x9 / 4 x 3 format
switchable monitors with integral SDI inputs are are recommended for all new purchases!

DVS / DME - Phil Spiegelhalter 1997 V2.1 7 SDI Introduction
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Error Detection : EDH

The original design of the Sony SDI system was simply a point-to-point transmission system
for the audio-video datastream, and offered no error checking on the datastream itself.

The Test equipment manufacturer Tektronix® proposed an enhancement, which would
provide error checking on the data segments or the overall signal, and this has since been
incorporated into the standard.

The EDH (Error detected Here / Already) system produces a check sums for a field (e.g. the
whole field, or only active video area) which is placed into the beginning of the following field,
(line 6 for 625 systems), at a point prior to the standard switching line of routers (line 7 for
625 systems).

Devices are therefore capable of knowing that incoming data is error free, or not, and by
inserting the appropriate check sums and flags on the output side, can advise any following
devices of the integrity of the transmitted data.

"It's alright leaving me" , or not!

Full Field Errored Time Errored Time
m CRC data on line 6 > < ‘ >
I |
JEN . R ' i
|
i /\
Switch point - line 7 0 12345 .15 .16 .20

Error Count

With suitable systems, incoming errors may logged against time or source, and produce an
accurate, qualitative, assessment of perceived degradation for contractual or maintenance
purposes

DVS / DME - Phil Spiegelhalter 1997 V2.1 8 SDI Introduction
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SDDI
Having created such a useful, wide bandwidth, routeable point to point distribution system,
the possibilities of conveying other forms of data presents itself.

Within the existing SMPTE approved format of SDI, Computer data, compressed video, or
other information could be multiplexed into the datastream, and routed directly to its
destination, in real time.

Single-occupancy, point-to-point distribution avoids / minimises the bandwidth bottlenecks
associated with traditional computer networks, especially when the News programme is
about to go On-Air

By moving away from copper wires, the distances over which the data is transmitted could
be increases dramatically too.

Applications
Within the Audio-Video environment, Sony has introduced two applications of SDDI
distribution over SDI links:

DV /DVCAM

The widely adopted domestic / professional videotape format which uses Intra-frame coding
for its compression, based around 4:1:1 sampling in 525, and 4:2:0 sampling in 625.

Many of Sony's professional range of DVCAM products include SDDI links to facilitate 4x
speed transfer.

Betacam SX

The Betacam SX range provides MPEG compression (Inter-frame) using a 2 frame structure
to facilitate editing. The video is easily compressed 10:1, enabling SDDI mode transmission
at high speed, currently restricted to 4x by the associated tape or disk hardware, or 2x by
Satellite transponder bandwidth.

The Audio is transmitted uncompressed as 4 AES/EBU compatible 48kHz 16bit datatreams.

1

n

| Frame Data
40%
(10:1) B Frame Data

Uncompressed 4ch Audio

A
SONY B
\‘ A ===y 4

Betacam SX SDDI viewed on SDI Monitor
(1 frame in 4 at 1x Transfer)

In both of these cases, normal SDI monitoring equipment is able to pass the signal through,
and permit some interpretation of the integrity of the data.

DVS / DME - Phil Spiegelhalter 1997 V2.1 9 SDI Introduction
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Technical DVS-6000C
Training

Serial Control within the DVS-6000C / DVS-8000C

The CPU-147 board performs system control for the DVS-6000C by a 4-wire system using
serial address, serial data write, serial data read, and serial data clock lines, which are
balanced RS-422 between boards. The format was originally developed for the DVS-8000.

DVS-8000/8000C/6000/6000C SIF Configuration

CPU Board Processor Processor Processor Processor
Board A Board B Board C Board D
P/S SIP SIP SIP SIP
1 1 1 1 1
A A \ \ \
Mother Board Serial Bus

The address / data clock rate is 13.5MHz (D1) or 2fsc (D2) / 8Mbps

Address and Data Formats

D14 | D13| D12| Di1| Dio| Do | Dg | D7 | De | Ds | Da | D3 | D2 | D1 | Do

‘ Dis

A4 | Az | A12| Aw1| Ato| Ao | As | A7 | As | As | Aa | Az | A2 | AL

‘ Ais

- — —
-t - Pt

Card Address IC Address 10 Address /Write

Serial Controller CXD8052Q (80 pin flat)

There are two modes of operation: Master ( as found on the CPU board ) and Slave ( other
boards ) determined by pin 58 (1=Slave).

In slave mode board selection is by comparison of the serially transmitted address with a 5
bit parallel slot address. The destination IC address is decoded internally.

Motherboard | Circuitboard

Slot Address_ |
I

Card Address
Address
CXD8052Q
::[} ADRI
R Data B RD
~l L?—J E2PROM
o]
—
CA4 W Data ™S > ‘ \évé)
SCK
CA3 Card L ol |
Proper number Address :
for each Slot CA2 2 =
CAl Input | I DI D-A [—=
gl | CK x12) |—
| CAO J —
—
s t Serial to Switches
Parallel
Clock !
Mother Board Video Process Board kD Clock— ™
| L Serial IFF IC
(CXD 8052Q)

Phil Spiegelhalter / BPE 1995 DVS-6000C Course Notes April 95
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IC Address
CXD8052Q
:[} ADRI DIO
Serial Parallel Serial Parallel
:[} DIN * Input A Output:> Input A Output:>
‘ latch CK latch CK
Y09
YOA
Mother Board Video Process Board

Incoming data is then distributed ( in serial form ) to the appropriate I1C, or collected for
forwarding to the CPU as required ( eg E2PROM ). Some devices require individual control,
chip select, or timing, lines as in the example decoding serial data to parallel form.

10 Address Dual Latch Configuration (Example)

CXD8052Q
CKDO -
Latch Latch >
ADRO -
DIO — | wm Each
plo I Serial| SIF Data Execution | » Circuit
Data Latch Latch - -
CKD ADD DIO -
A AN
C(h)=28 Yic cs IC28 (Digital Sw'er LSI Data
Clock VD
CKD CKX

A second latch, triggered by a correctly timed signal (CKX) brings the new settings into use.

Read / Write
CXD8052Q

7:[} ADRI DIO [—a—m
7:[} Serial Parallel —
—] DIN Output Input N—
_ | ~ latch CK
7} DOUT sP  OE

s |_L L z%

Y32 U

Mother Board Video Process Board

The reading ability is currently used for semi-automatic alignment in the factory, and to read
the EEPROM values on power up, but able to handle self-diagnosis in the future.

Phil Spiegelhalter / BPE 1995
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On-board EEPROM

Each board (including piggy-back option boards) carries an EEPROM which is read on
power up through one of the CXD8052s on the host board.

The 512 byte (or 256 x 16) Serial E2PROM contains: Product Information Company/ Production Year/ Board Name/ Version
Country of Origin/ Designers Name
Control Data: Memory Check Code (Test Pattern) Option name
Card ID (listed on page 1 of notes) Lot (Batch) No./ Serial Number
Format D1/525, D1/625, D2NTSC, D2/PAL Type of Product/ Category/ Destination
Board Control Data (switches and levels for D-A) Product Number/ Assembly Number/ Part Number
Service Information (Ascii) Technical memo number

Board EEPROM Configuration

Serial to Plug In Board CPU Board
Parallel
Converter IC

A

Analogue to 4Kbit

Converter

A

Communication CPU | L
— A
A -

it

Y Serial Control Bus l

It is intended that Service Information be entered via the rear RS-232C port in the future.
At the factory, this method is used to progamme preset values on each board.

Software update on the DVS-6000C is via floppy disc on the control panel into flash ram,
making the distribution of software upgrades both fast and more economical.

Since the same 9-pin cable is used for normal control, this is not guaranteed during software
updating or other floppy disc operations - (there may be a delay in responding to buttons etc)

The software on the control panel is kept in sync by supplying a reference on otherwise
unused lines in the cable - all 9 pins must be connected!

The 50pin Amphenol SCSCII interface connector is not yet supported

Phil Spiegelhalter / BPE 1995 DVS-6000C Course Notes April 95
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Serial Control Concept

Timing (Vertical Rate Control - Field Based Operation)

w Y] A
]y
[

vz 'Y
CKX [
(CPU)

Make Parameters (68032 @ 33MHz) Transmit Parameters
(Boards)

Receive Parameters Execute

Possible Failure Modes :
If no VZ the CPU software is likely to fail
If no CKX, then the boards will fail to respond (ie action) commands

Serial Control data arriving too late to be actioned in the 'correct time frame' will be processed and actioned in
the 'next’ field, and not forgotten.

The dual 7-segment display on the front of the CPU card increments as a 'byte count' of received data. This
provides a simple visual check on communications from the panel to the mainframe, since each time a function
is operated ( eg a fader arm is moved ), the display will respond.

CPU
Interrupt Priorities: Board
1 NMI (Switch on front of board) Edge
2 VD (in VZ derived form) LEDs
3 Counter ( software starts transferring data to boards ) O Term
_ _ O Panel
Hardware diagnostics: O Edit1
Serial Interface to intelligent boards with 2 way communication O Edit 2
o
Power Supply Voltage Sense o KME (21)
Power Supply Cooling Fan(s) Stopped ( Tach pulses from fans ) ux (2)
Power Supply Temperature ( Thermistor in Power Tray ) O FDD
O MTX (3+4)
Board Temperature Sense ( Thermistor on each board between connectors) O User
Board Power Fail with Fuse Open Detector O Spare
Reminder: The panel requires a synchronising reference within 10H of the mainframe
+5V
Motherboard | | On Board Fuse
|_J to CPU — ' I
p- via A-D —
Converter <4
and _ Sense to CPU
Multiplexer

Phil Spiegelhalter / SBPE 1994 DVS-8000C Course Notes June 94
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DVS-6000C

WKG-10 Board Serial Control Interface

EEPROM

4

Thermistor

TH1

!

CNX1

hermo '
G UL Analogue

Switch 5|

CNX1

H:CKD

H:ADD
C3
D3 L..ADD
2| o
D2 . ata

H:R Data

S MR D
D4 L:CKD

Serial
Control

2

2

~

~

CNX1

C1
: 3
DI l<:RData, <

1 Slot 4 - Slot 8
= 1

Slot ID

CNX1 RST

Control Bus

|

Function

~

Control

13/15/18

40 TP1 CKD
—(O TP2 ADR
—() TP3 DAT

M/E-1
Basic
Wipe Gen.

CNA2

*1

D5

N
>

CNX1

OE
VD
HZ
FLD RST :

Y

y

0O|0|0|o

Timing
Control

7/14/16-18

T‘ CK(13.5 MHz)

CK(27 MHz)

TP4 cK

Yy

Clock

Buffer  go

CNA2

CK4FSC >3
CNA2

CK4FSC o1

WP-37
Enhanced
Wipe Gen.

v

M/E-2
Basic
Wipe Gen.
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1233888 Tralning BKDS-6010 Control Panel
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Q0

35588 Training Control Panel
Option x 2 (M/E1, M/E2)
- Kv-238 l—» LE-111
! : L KY-239 (A/B) = LE-112
i [ ]
"""""""""" Fader Lever
Y
|g— | - |
CN-789 =—=| CPU-131 |« = KY-240 [2— " KY-241
1 Lol KY-242
- - kyoaz ~ LE-113
IF-404 |-
= = LE-114
= KY-243 » LE-115 | !
S 7 Option
4
- VR1
- VR2
- EL — VR3
~|  FDD L VR4
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Q0

35588 Training

Keyboard Fader Counter and Positioner A to D

From From Data IC16 From
IC21 IC16 Bus 1 PD4701AC IC12 5v
5V
IC13 (1/6) ?
o SN74HC14ANS %Y e
VoD 5v c2
D0 16| val4 TP1 R5 R4 . CN4
D1 17 5 10k Sk R 4T LCl
p1 YBI 14 100 T16v T 01 +5v | 1
b2 18|, MNEL 2 1 FADER-A | 2
D3 19 g . 7 FADER-B 3
D420 1y —cs4 ==c3 E)% GND 4
D521 1pg " 100p | 100p e
D6 22 D6 XB 2 4 3
e | RY| % IC13 (2/6)
CNTREAD 15 |~& 3
0 cs RX SN74HC14ANS
U/iL
XY R
CF L
SF M
Vss
/le
Data Bus
IC13
11 PD7004C
5V
o)
D1(1/2) |3 s D1(22)
R1 182837-T1‘} 15152837-T1 5
CN1 100 DV
KY-245, 1-52 —»] 2 lcHo 000 z Dz
KY-245, 1-54 —| 2 1 CH1 D6 |8 D6
2
1Rozo D2(1/2) J1 |2 D2(2/2) T cHz ps -2 £s
152837-T1 A A1S2837-T1 t—281cH3 D40 D4
3 3 1 CH4 D3 11 D3
— 2 CH5 D2 12 D2
77 5v 3 CH6 13 D1 13 D1
? 41 CHY po 4 0o
5 VREF
Clj_ 18 MC i0 20 A0
o1 23 A VoD WRpld—[OWR.
I ﬁ 21 IORD
7 17 CLK
164 EoC csh2 Css
AGND DG
/LZA 6 From From
iIc2,3  Ic7

[<— Fader Lever

[<— Fader Lever

6-81/82 Keyboard
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§§§§§§8 Tf@mjmjg BKDS-6010 Control Panel Block Diagram

158 2OMR
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A Ths s CouTIOL nocx
.........

A N EADLE FONT WP 0K
\r > #EY BaTAD
H o ] XY-238 soam

1F-403A soam (W/E-1 BLOCK) |
IF-4038 poam (U/E-2 BLOCK)

w01 woxmex %8 Becx
wEr waraw)
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s
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12}

1 I

N cur
‘ swcnen

saounio
BHEAIAINE
1199 garT

1378

I
LI

19300 ol
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NS
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i) . LT

4 .
n K arer e i r v C:__———':{E I..-.".’h‘.f:’.‘.'f..
~ v L0
m | g gy ot RS :::-::,::;m‘
— ) R B = St
e PRONTY CONTROLLER 4 ey “.:"“‘
| et ey B |
1580 ., e y 111,39
iz 2] = e it
2 _Gﬁﬁa e i
SR ] Bablike e
L l«u» o w ;n‘:;w:;'
- ) M Ol.-zll ”"]_&l ' i } ) ~ B : » _ - 1F-404 sose | [KEv FAAME GONTAGL PANELIXBS. S uunpln—um
VV2.00+ Software Switch Settings:
Version 4 software is required on the BME-5000 for DME-link BKDS-6050 Keyframe Option IF-418
Version 1.40 software is required on the DME-3000 for DME-link (to "Matrix" on DME-5000 / "Switcher Panel" on DME-3000)
A Graphics tablet may be connected to Terminal 2 of the BKDS-6010 Change all 4 jumpers in area A from "Master" to "Slave"
The Wacom UD-0608R tablet and UP-201 pen is recommended A "Dongle" supplied with the BKDS-6050 must be inserted

Cut and Paste July 95 (Page 10-7 of the BXS-6020 User Guide gives connection details) at the DME-3000 "Switcher Panel" connector end of the RS-422
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2990066 TZF@WMW@ BKDS-6010 Control Panel Extract: IF-403 / KY-238 / KY-239
IF-403 ]
CN1 Keyboard Display Controllers CN3 CN1
Dir & ] ] KY-239
RO-7
< FIG T — KY-238
Data
16 A-S SW 0-3 51-33 part KY-238
DO-7 > > KY-239 1/3
Dir 4 - — »la0 19 Switch AB
to/ from 10 RD . — S0-2 :> Deco&i% . & LE_D
CCIJDU 131 1 Direction 10 WR = ) VW? %‘D' LED L;rg;;; :’\V Matrix KY-238
Panel CPU < > — " D 3 | ASLED0O-7 |
Enable Reset BD A-LED0-7 | )
- ™ 0A14 LED ¥
Chip Select 8 ) OB 1-4 > Driver 25 K K D1-33
Address Address Nz | N1
A0-A7 Decoder RO-7 < §0<]‘ < ST <,— KY-239 2/3
& B-S SW0-3 S41-78 A/B
N Chip Selects -{>—
|/O RD [— E /‘B S0-2 :>Decode [i 28 :> SVIYIECS
/0 WR [ > owR . 2 2 I b, 2 [ Matrix
—>ck B-SLED 0-7 L
Reset BD —|>o—‘ B-LED 0-7 §
- - . LED 4
Chip Select 9 gg ;_j > s <: <_ Dp41’78
cn 2| EY
. < L 2;-239 2/3
39 :: S81-108
Clock : I —1>3 A0 o :>Decog§ gvtiltzcg
+ N RD LED
Reset - 3 o 4 1> = WR %D Driver 36 :> Matrix
=>cKk C-SLED 0-7
13 Reset Reset BD —|>oJ C-LED 0-7 W
B - ¥,
Chip Select 10 - 8’; ;j > —[>— é)fieer % < < Dgl_'l(og

Chip Select 7

Reset

Chip Selects 1-4

6010panel2 July 95 adapted from 8000/8010Panel2 PJS December 1993

Rotary Encoders

Chip Select 5
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\ 4

14

<4

13

=

lcN2 en 3

A
1 Encogler RV1




4 Technical
332888 Training DVS-6000C Course Notes

Input Boards

XPT-4/AD-107

XPT-2, XPT-3, XPT-4/AD-107

o
5
5
]
R
5

Input Boards

PDF Edition



Technical DVS-8000C / DVS-6000C
Training

XPT-2/3/4 and AD-107

# Serial to Parallel Conversion using the SBX 1602 A (or A to D Conversion)
# Automatic input Timing Adjustment using the CXD 8364Q/8883AQ Timebase Controller
# Crosspoint Selection ( 8 x 8 ) using pairs of 5-bit wide CXD 8258Q

The XPT 2 board is the serial digital input board used by the DVS-8000C. (The XPT-1 board is for 525/D2)

BKDS-8022
The XPT-3 (universal) board, is available as the BKDS-8022 option for the DVS-6000 and DVS-6000C.
The XPT-3 board supports "through mode" in conjunction with direct output through Aux and Edit Preview.

The test points showing detected "syncs" have been brought to the front edge of the board, enabling verification
without the use of an extender.

The XPT-3 board may be used in the DVS-8000 and DVS-8000C with version 3+ software in place of the
earlier boards. Some XPT-2 boards have been modified to provide "Through Mode" operation as with XPT-3
boards. XPT-2 boards have been observed to work in place of XPT-3 in 625, but this is not guaranteed.

BKDS-8024
The XPT-4 board additionally allows Video Processing of each individual input, in the digital domain.

This uses a similar technique to that found previously on the CRK-4 chromakeyer for modifying foreground
video, but using higher levels of integration, this occupies only a part of the new TBC controller IC CXD8883AQ.

This IC was first used in the DVS-2000C, where it also supports Z-key and EDH.

Since the package size has increased to 52 pins from 48, it will not be possible to upgrade older XPT-2/3
boards to the new faclities by substituting the IC, as could be done to support "through mode" on XPT-2.

BKDS-8023

The AD-107 board accepts two YUV analogue component signals and 2 analogue keys (Y,U,V/K/Y,U,V/K.)
Sync timing for the YUV input may be selected from the signal itself or from the Vision Switcher's reference.
Sync timing for the key input may be from the key itself, its associated YUV input, or Switcher reference.

The input signal is 750hm terminated at Rx03 TPx0,1 and then buffered by ICx01 before low pass filtering to
prevent aliasing. IC x02 provides an offset based on digitally detected error. Diode bridge Dx01/2 /Tx01

CXD-8274Q CMOS Digital Clock Generator provides the timing signals to the CXA-1577R-9 10-bit TTL
20MSPS A to D converter, and outputs the error offsets. The TBC controller is also the new CXD8883AQ.

All boards share a common Crosspoint Matrix arrangement using 3 pairs of ICs.

Phil Spiegelhalter / BPE 1995 DVS-8000C / DVS-6000C Course Notes April 95
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Training XPT-2/3 Serial to Parallel Conversion Input TBC / Phase Control Primary Input Selection
Nzl Test Points are provided for monitoring buffered and equalised input, and decoding lock
— - — - XPT-3 schematic labels
1 B32 —P B32 | S/P [|ECL/TTL [[|TBC CTL 1H Mem Crosspoint Selection are as for XPT-2/ DVS-8000C
= 101 102/4f 105 Write C'ea":‘ 1067 Aux 5 /6 replaces P/P Pgm/Pst
L 1 —— P Read Clear : : - when installed in a DVS-6000C
L - -
2 B30 —»——830 sp HECLATLHT8C CTL {1 Mem | 2 2 2 Ourputs marked #
= - 201 202/4| |205 Write Clearl | X2506.7 3 3 3 P
g »—T Read Clear 2 connectors
> o o 4 5 msb on MAT or XPT
5 5 5
> IJ
3 B28 B 28 S/P [T|ECL/TTL [F|TBC CTL [~ |1H Mem 6 6 6
= L 301 302/4| |305 Write Clearpd{  X2306.7 7 7 7 XPT-2/3 MAT-2
- > »— Read Clear 8 8 8
CN X1 CN Y1
— | - | A30-B28| PP IDSK Fill DO-D9
4 B 26 1B26 | S/P [ ECUTTL [7|TBC CTL 1H Mem = 8x 5-bit Out 8x 5-bit Out ax5-bitout  MC55-526] PP JDSK Bkgnd B # | C2-D1
= - 401 402/4| 405 Write Clear}-» X2 406-7 oN X1
- ]
- »- Read Clear ‘ ‘ ‘ PP /DSK Bkgnd B # | C32-D31
) ME 1 Key 1 Key2 A25-B23| PP Bkgnd A A30-B28
] ME 2 Fill 1 ME 2 Key 1 Key 2 Edit Previ Aux 3 C23-D21
5 B24 —b 1824 | S/P [M|ECLTTL M| TBC CTL [—]1H Mem u ME 1Bkgd AB PP /DSK Key avcra é\g:g . A2D-518
= Write V] X. g i i It Preview -
= - 501 502/4| |505 Write Clear- 506-7 ME 1Fill 1, Fill 2 ME 2 B.kgd AB P/P Bkgd A, B AI5B15] Aux 4 AL5.B13
|- »— Read Clear ~ \ Masks 1,2,3 ME 2 Fill 2 DSK Fill C13-DII|Aux 1 C13-D11
— 1 1 1
I ‘ - ||
6 B22 ———1B22 | S/P [ ECUTTL[{TBCCTL [—[1H Mem 2 2 2
= 601 602/4| |05 Write Clearb{  X2606-7 5 -l -
» I
|- > Read Clear | ] ||
—> ‘ 4 4 4 8x 5-bit Out
— 5 Slsb _— 5 Slsb _— g Slsb
[ . h
7 B20 g B20 S/P [ ECL/TTL [|TBC CTL [—|1H Mem | g | g _— a
= ’ 701 702/4] |705 Write Clearpm{ — X2706.7 1 - -
B > Read Clear 7 | - mi
8 903 8 905 8 907
|-
8 B18 —P—B18 | S/P HECLTTL[TBCCTL [—{1H Mem
= I 801 802/4| |go5 Write Cleart-p X2g06-7
- »—' Read Clear ME 1 Key 2 #
—> - — CN Y1
L \_ Se“nal Control Bus / T|nl‘|ng / Clocks TBC Read Clear ME 1 Key 2 #|c7-D5
O < ~ ME 1 Key 1 C9-B7
. < PP /DSK Ke C12-D10
Serial Control CN X1 J Serial Control Bus ME 2 Key 2 4 A14-B12
c4 :O|> l\ VCOo ME 2 Key 1 C17-D15
Clock | g4 10 J A A Voltage ME 2 Bkgnd A A19-B17
Address | §3 :o| > Serial Serial Control 8x 5-bit Out ME 2 Bkgnd B C22-D20
B3 10 control |_J control |/ 31135 081-8 ME 2 Fill 2 A24-B22
Write Data | €2 :OD—L Interface Interface
B2 10 —]
Read Data | C1 11— - TBC CN Y1
B1 12 r 37 ME 2 Fill 1 C27-D25
T Re_ﬁ%%lgar / ME 1 Bkgnd A A29-B27
Slot ID | ours| cxpeosso ME 1Bkgnd B #|C32-D30
Reset [B5 > [Temperature EEPROM Nz
Temperature [ pg 27 TH10 32 C'ix A ME 1 Bkgnd B #|B2/C2
CKX [Da > 8x 5-bit Out ME 1 Fill 2 A5-A2
CF (Frame) | Bg Timing ME 1 Fill 1 #
VD | D5 Signal |/
Hz | D6 Generator Clock ME 1 Fill 1 #|co-ce
OE [ D8 23/26 Buffers ME 1 Mask (1) |C19-C16
CK 135 [ Do ME 2Mask  (2) |A15-A12
CK27 [ D10 21-23 8000/xpt2/3 PJS May 94 V3.01 PP /DSK Mask (3) |B12-B9




Technical DVS-8000C / DVS-6000C
Training

Serial to Parallel Conversion

SBX1602A Block

Aln Equalizer ?% L Descrambler [ V\?cg;nDET | s/p [—>10 Bit Data
DIn %
Mon Out 270
s TRS = Sync
[
1/10 || Parallel Clock
270MHz | | 27 MHz
CK PLL

SBX1602A Serial to Parallel Convertor Block Diagram (D1 Mode)

The 270 MHz SDI signal is passed as a surface track signal from the rear connector panel CN-312A (passive)
onto the XPT board. The cable limit is upto 200m, according to cable type, but is likely to be much shorter.

(If a BKDM-5080 32 x 4 input router is used for DME channels 3 and 4, the signals will be looped via this).

The signal is a.c. coupled by C x11 and 75R terminated by R x14. Q x01 drives the signal into the SBX 1602A.

Internally, the signal is equalised and reclocked (using the "analogue" input - the "digital" input bypasses the
equalliser, and is for use in short distance "internal" applications) and is then made available as a monitoring
point CN x01 - this should be used when checking the existance or validity of an incoming signal - without
loading the circuit. In other applications, such as the BKPF-102, this is used as the "Active Through" port.

The SDI format requires a 30 bit buffer in order to recognise the SDI sync word sequence of 3FF 000 000 (10
bit notation) or FF 00 00 (8 bit notaion). This Timing Reference signal (TRS) identifies the H-start of the
incoming line, and synchronises the word-relationship of the serial to parallel conversion. Detection of the TRS
also causes the Sync Out signal on TP x01, which may be observed on an ordinary oscilloscope - this should
show a line-locked signal pulsing low or high but not both. Performance on an extender may be noisier.

TP x01 Good Good
Unlocked
H -Rate H -Rate Not Good

The on-board EEPROM holds VCO values for each SBX-1602A. To maintain stability ( and lock-in capability
after temporary loss of incoming signal) the thermistor located to the rear of the board is sampled regularly
(every minute) in order to provide temperature compensation on the XPT-1 and XPT-2 boards. The XPT-3
uses diode compensation.

Observed VCO Values for a XPT-3 board:

Location40... 68 60 76 76 90 6a 7b 70 for D1

Location60... 44 3b 50 51 66 4b 56 4c for D2 (1 step = 0.06MHz)
For a XPT-2 board, only the D1 values are programmed, and similarly on the XPT-1 board for NTSC D2.

On the production line, adjustment data for boards and modules is written using the rear connector on a DVS-
6000(C), but the 8000 requires a special interface card from the parallel link on the front of its Sync Generator
card to the PC serial port. This software is not currently available for use outside the factory.

Phil Spiegelhalter / BPE 1995 DVS-8000C / DVS-6000C Course Notes April 95



Technical DVS-8000C / DVS-6000C

Training
Input TBC
CXD8199Q (XPT-1 or 2)
CXD8364Q (XPT-3)
CXD8883AQ (XPT-4/[AD-107]) FIEO %)E%
SBX1602A Data Data
10 10 10 10 )
= ECL—TTL » > ——=To Cross Point
1
SDI—#~={ S/P CK TBC FIFO
1 CK Controller WCLR
= ECL—TTL -
WCK T
c <G Board Read Clock RCK
rom oar
Read Clear RCLR

TBC Control FIFO Block Diagram

The CXD 8364Q receives the 10-bit parallel incoming data after ECL to TTL conversion, and identifies the TRS
for itself ( 3FF 000 000). The TRS is then usually masked out, but in "through mode" the signal is passed
unaltered.

(Not In Through Mode)

1-5
36-32
9.0 1L TRS 30-26
L gy Mask o = 09-00
000h
DET.
ADR—22 ]| Diagnostics Data » 12 qupL
23 Data Sampler
DIO ——
cs 24 d j
20 -
CKD—" 7| Seria 48, 37, WpT1, WPTO
CKX—%=—={ Control ’ 25 RS
RST—10 = : °
RPT1_38 2CK DL 47, 46, 45,
a9 L.| TRS-ID 44,41\ wy
RPT2 ——— = Sampler
40 WFLD
WCK—
17 WCF1, WCF0
RCK4>1
14
RH———
3 Colour Frame |— 42
RV 18 ! Checker [ =VINV
RFLD —"—» :
15 Video Phase
RCFP > Counter

CXD8364Q Block Diagram

(The CXD 8199Q used on older XPT-2 boards always masked the TRS, prohibiting the use of "through mode™)
The TRS pulse is sent as "Write Clear" to 2x Hitachi HM63021P-28 Fifo which act in parallel as a 10-bit wide
delay line (8+2). ( For D2, colour framing detection is required, and a 2 clock write clear delay may be added )

Read Clear for each individual source initiates reading a new line from the FIFO. This is nominally 0.5H behind
a correctly timed input. An adjustment of -127 to +128 clock pulses (13.5MHz) may be made to enable
horizontal image repositioning in pixel steps, should this be required.
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Technical DVS-8000C / DVS-6000C
Training

Timing is provided through Programmable Interval Timers (PITs or CTCs) providing H-rate pulse outputs.

The later designs support suppression of the 2 Ishs, which may be desirable where an 8-bit source is used, but
the originating equipment has not, itself, set the 2 Isbs to zero.

Overview of System Timing

For the anticipated configuration, the input sources are approximately co-timed with the applied External
Reference. The Switcher output will be 1 line later.

DVS System Phase Relation Timing Chart

Normal Operating Condition  Applied Reference System Phase ="0"

REF.

0
-5H T +¥2H +1H +1%H +2H

Sources must lie

INPUT

ithin this wi -0.4H +0.4H

within this window Window  —am

to avoid line shifting

-127 <> +128 pixels Read
Read phase adjustment Phase ¥
is possible within FiFo
Worst case path through Switcher
/ compensating delays Process
Delay
"System Phase" moves Input Window -30ps <> +90us OUTPUT
OUTPUT IS ALWAYS 1H BEHIND CENTRE OF INPUT WINDOW 1H behind applied reference

In this case, sources should all lie within +0.4H of the reference.
However, the System Timing may be varied, with respect to the applied reference plus 1 line, by -30us to
+90ps. In this case, the inputs should all lie within -1.4H to -0.6H of the output System Timing.

(Note that this is displayed as -30u to =90us in the Switcher Output Control menu)

Reference Output

If required, there is a Reference Output, which may be used to time sources, and is adjustable from -60us to
+180us with respect to the applied external reference.

The 1H delay of the ouput is after D to A conversion by Edit Preview (or BKPF)- digital outputs are 0.7us earlier.

-YeH t +2H +1H +1¥%:H +2H

-0.4H NPUT o4y
~a— Window ~—pm

Read
Phase *™*

Switcher
Process
Delay

OuTPUT

Applied Reference 1H behind applied reference

-1H +3H

Advance Retard

"Reference Out" range, with respect to applied "Reference In"
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Technical DVS-8000C / DVS-6000C
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Crosspoint Selection
3 pairs of CXD 8258Q, each an 8 x 8 matrix 5 bits wide, operate in parallel to give an 8 input x 24 output,10 bit
routing matrix. These boards are in parallel with the re-entrant MAT card, giving a maximum 32 + 9 sources.

A wired-OR system is used, and output goes high impedance when inactive (tri-state).
Source switching takes place shortly after the rising edge of Vertical Drive VD, using CK X ("Clock eXecute")

The Mode 1 pin has 5v on IC 902/904/906 identifying them as MSB and Ov on IC 903/905/907 as LSB -
this is applicable when the internal matte generator is used to output BLACK (+ no chroma), but is currently
only used by the similar CXD8300Q on the MAT board.

Where 14-bit signals must be routed, 3 ICs will be used together.

Cross point IC block diagram:
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1928839 Tf@g[m[ﬁyg Motherboard : XPT and MAT Connections DVS-6/8000C

000000

MOTHER BOARD ( 1E )
— XPT—2
MAT -2
A 3 C
A B C D T TSV ROAIA T L RDATA T W
+5V RDATA ¢ RDATA : H —SV +SV WwDATA - L WDATA : A
2 +SV WDATA : L WDAYA : W -5V t5v ADD : L ADD : H
*5V ADD - L ADD : W FUSE — +SV CKD : L CKD + #H
TS5V CKD L CKD : H CKX 3 FUSE ¢+ ASY LALY
FUSE _+ RST LALT VD THERMO SC HBCK
THE RMO SC HBLK T SLTAD 1 SUTAD 2 SLYAD 3
SLTAD SLTAD 2 SLTAD 3 SLTAD 4 8 SLTAD O CF VBLK
B SLTAD O CF VBLK € OND GND AND
GND GND GND CK14 (3. 5W AND GND, GND,
GND GND GND CK6 (27. OM) AUXT_¢ AUX] 7 AUX1_ @8
AUX1 ¢ AUXY_7 AUX1 8 AUX1_9 U : : :J" E A 4
AUX AUXT 3 AU 4 AUXT S & LIX 4 L A
AUXZ € AUXZ O AU o) AUXT 1] X4&_ 4 AUXEG € AUX4
AUX4L 4 AUX S ALIX Iy AUXSG 7 S [VETR] AUX 4 AUXE 2
AUX4 O AUX L ] AUX4L 2 AUX4L 3 PVW 6 PVW 7 PVW
PVW PVW_7 PVW_8 PVW PVW 2 PVw 3 VW
PVW 2 Fvw 3 VW_4 PVW UX2 8 AUX2 9 PVW
X 8 AUX2 9 PVW O V! F U 4 AUX > AUX2 6
y \UX2 4 AUX2 S AUX 2 AUXZ 20 U (4] AUX 2 AUX2_ 2
20 A\UX2 O AUX 3 AUX2 2 X2 3 1] AUX 3 AUX 3 AUXS3
21 AUX3 6 AUXI 7 AUX 3 ¢ UX3 9 22 AUXI 2 AUX3 3 AUX3 &
b3 AUX3 3 AUX 3 AUX3 2 AUX3 S 231 BKGD A Qﬁu% AUX
23 PGM i 6 PGM (¢ AUX3 C AUX 241 _BKGD A D4 | "BKGD A_Dt BKGD _A_Dé
1 GM_t 4 PGM PGM_16 PGM _17 251 BKGD A OO0 | BKGD A BKAD A
25 1] GM PG PGW_13 [26] BKGD B D6 | BKo [3) BKGD 8
6 QW26 GM_ 27 FAM_2€ PQM_29 lL_.B;.O_D_B_&_B_‘g&D_E D: BKG
[——Pau 22 a2 GM_24 BGM_ L D8 1L, D el
26 XGD A D8 KGD A PGM PQM_21 291 tLL D2 FiLL DS FiL
291 B "DL—A“ 34 |_BEGD A DS BKGD A D KOD A D7 (30} "FiLL DO il ] i
wﬁxeo A_DO ngco A BKGD _A_D GD_A_D3 1] GND GND KYSR 1
[31] GND GND BKGD B D BKGD D9 GND GN KYSR 16
32 GND aND KGD_B BKGD B D7 |
A B C D
A B C D VSR 7 5] 3 KYSH Z
m BEGD B D3 | BKGD B _D<i | BEGD B DS ] YS EYS ) KYSR 4 1
F: FiL 8 L J BKGD 8 DO BEGD 1 {YSR CYSR S KYSR ) K Y
1Ll D2 F1LL DS EILL Dé FiLL D 4 [+] CYSR 1 KYSR 2 KY 3
FILL D L D FiLL D FILL D S KYS £ KYSR D KYSR_Da 4
KYSR 2 KY 2 17 KYSR 2 18 KYSR_2 1% YSR_D KYSA_ D KYSR D4
KYSR_2_ 12 <YSR = KVSR 2 14 KYSR_2 KYSR 2 28 (YSR_2 29 KYSR_DQO KY
KYSR KYSR KYSR 0 KYSR ¢ KYSR 3 CYSR 25 CYSR & KY.
RYSR y CYSR s XYSR & KYSR 9 |_EYSR CYSR CYS 3 S 3
9 KYSR [o K YSR KYSR 2 KYSR Ky CYSR CYS 8 KYSR [
KYSR_D6 KYSR D KYSR D8 "KYSR D9 | KYSR CYSR F Y 4 Y
CYSR_D2 KYSH_D3 KYSR —_KYSR DS | KOD_A K .29 CYSR 20 Y.
KYSR 2 28 --gﬁ. 9 KYSR DO KYSR D K A_2¢ KBD & _2¢ BKGD & ab_A—57 ]
KYSR 2 24 CY g YSR_2_2¢ EYSR I3 A KGD A BKGD _A_22 B A
KY Q X YSR_Z KYSR_2 Ee [ EGD b g:eo 8
KYSR 6 37 CYSR KYSR 2 <Y Q 4
YSR 2 | KYSR 3 KYS KYSR_{ 25 | A2 2 F 9 BKGD 0 '1L'
KQ KGD_A 2 KYSR KYSR F 4 F > E 3 F 2
B BK A 24 BKGD_A_25 BKGD_A “BKGD 1 F F F 3
[19]_BK A BKGD A BKGD_A_ 2% BKGD_A 20} € F 9|
[20] BxGD B BEGD B 27 BKGD_B_ 2 BKGD B2 FILL F L F
21| BKGD B 3 BKGD 23 BKGD B BKGD B 25 BKGD A BKGD _A_ 1% E L 3
(221 _F F 2 29 BKGD B_2¢ BKGD_B 2 KQD A 14 | BKGD A 1% BKGD 6 GD_A 7
2 F y FILL 2 2% F 2 26 3 7 ¢} BKGD_A KGD_A BKGD_A_12 K A_13
% F 3 2 C p 3 75 KQ! ) BKa BKQ 8 o1
¥ F eIl 9 #61.8kab B 1 KGD BKGD 3
26| _FILL AT Z 2 2¢ 3 [27] 2 < BKGD_B
27| BKGD BKGD < L Z 21 28 4 F F 2 16 3 7
[26] BKGD_A 14 BKGD_A BKGD_A__1¢ BKQD 7 29 2 F 2. 13
(291 BkGD_A_10 BKGD A BEGD A BKGD A 13 30 L L 7 FIL Q
[30] BKGD B 16 BKGD B 17 BKGD_B_ 1§ BKGD B 19 | K1) GN GN F 4 S
3l GND GND BKGD B 14 BKGD B_15 32 GND GND 3 Z 3
32 GND GND BKGD B_ 12 BKGD B 13 .
A B C
A C GND GND GND
QND GND GND 2 FILL ' 10 FiLL 1 1
FILL 2 19 BXGD B 10 BKGD B MASK 37 MASK 3¢
FILL 2 16 Fitl 2 V7 FILL 2 MASK 34 MASK 3 A
FILL 3 FILL 2 12 FILL 2 1€ MASK - MASK 3
E FICL [2] AN 1 Lt 2 17 MASK 2 MASK 26
FiLL 7 FiLL ) FiLL S MASK 2 MASK 2¢ b
FiLd, 4 F t_ S FiLL & B MASK MASK 23
8 FIiLL T FiL 2 FiLL 3 9 MASK MASK 20
< MASK 39 Fie [5] MASK MASK 17
3 MASK 36 MASK 37 MASK §2 MASK 13 MASK 14
3 MASK 133 MASK 34 GND MASK [¢] MASK 1
MASFKF_ 30 MASK = ND D GND
Z MASK 27 MASK 2E ND D GND
23 MASY_ 22 MASK D D QND
O MASY, 21 MASK ND D GND
7 MASY 18 MASK 19 GND ND GND
4 MASY. 1S MASK o GND INPUT 38 QND
1 MAS. 10 MASK 3 GND GND ND
i CriL 1< K [4) D GND INPUT 37 ND
E FL o T 17 GOND GND D
F; 13 % GND INPUT 36 D
3o o v GND GND ND 1
5% 8 OND INPUT 35 ND
73 S GND GND ND
20 2 2 GND INPUT 34 GND
Walkas 27 N GND GND
7 208 ND ENPPUT GND
1 29 GND GNL) QND
I 30 GND (NPUT 372 QND
- a3t GND I GND GND
F ¥ 2 GNOY INPUT 31 QND
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Technical DVS-6000C
Training

MAT-4 Board and MT-90 Options (BKDS-6072)

The Mat-4 board provides two basic functions:
Internal generation of two colour background sources and black
Crosspoint selection for on-board colour backgrounds, and black
Crosspoint selection for re-entrant sources:
Chromakey Fill 1,2, Memory 1,2 and ME1 and ME 2 Pgm outputs

MT-90 MT-90
| J. 1T
mm 1|

: Bl
i

nn EEs

I (CB-2) | (CB1) MAT-4

MT-90 Options
Each option board can blend a colour background using basic wipe solids.

E VAo
B 2| 4
(il |.
| NN

The Basic Wipes with MT-90

Additional functions include Pattern mix and modification
The method is similar to the basic wipes on WKG-10, without modulation or rotation

Control

IC 4 Serial Interface controls matte generator ICs 24 and 25 crosspoint ICs 203/4 205/6
IC 11 controls crosspoint ICs 201/2 and EEPROM IC6 (MAT-4)

IC 5 controls the optional MT-90 boards

IC 8, controlled from IC 5, generates the control signals for pattern selection etc

IC 7 is concerned with timing pulses

Phil Spiegelhalter / BPE 1994 DVS-6000C Course Notes v1.0 1



CN X1,
CKD
Addr
W Data
R Data

CN X1
ME1P
ME2P
CN Z1
CK Fill 1
CK Fill 2
Mem 1
Mem 2

Training and Engi

neering

Information Department

Colour Background and Re-entry MAT-4 and MT-90 / MT-90 Blend Options

MT-90 (BKDS6072: Colour Bkgd Mix Pattern Gen.)

Matte Gen. & Matte Mixer (CXD8827Q)

] H Sawtooth | H H X | Triangle | |Basic Solid Mach || citer
. SIF Gen. Rotation Wave Gen. Gen. skcu1| | Cancel
Serial Control > 1 101 103| [T 105 | 106
- Matte 1| 4 K
» patterns Basic Solid 12 Gen. I (A-B)K+B ‘D
< I -
< . i Gen. 156 Matte 2| [B
%:?/‘ TP1 J} TP 3 V Sawtooth vV v Pola R BLACK Gen. W
Nl 1:2 Addr o Csx Gen. \% Rotation Co-ordinate ) VBLNK l/f
%ﬁ;\/ DIO 102 104 107 MT-90 Option VBLNK »
B2 -
%:E]_ || Pattern MT-90 (BKDS6072: Colour Bkgd Mix Pattern Gen.) Matte Gen. & Matte Mixer (CXD8827Q)
— - Control
SIF
> 2 H Sawtooth | H H X Triangle | | Basic Solid Mach | | Fitter
»| Mattes Gen. Rotation | waveGen.| | Gen. Cancel W
101 103 105 106
| — Matte 11— 4 K
Basic Solid 12 Gen. | |7
L ol Gen. ., — B(A-B)K+B~L\
g - EEPROM Gen —
™ 3 3 V Sawtooth v Pola |g : N
iy Gen. |V Rotation |Y Co-ordinate _ ) l/f
< u 102 104 107 MT-90 Option VBLNK =5
A25-523
C25-D26 > <
»- <
B22.B19 > MAT-4 XPT-2/3
A25-A22 > CNY1 CN X1
ggg.sczzga > | DO-DI__| PP /DSK Fill A30-B28
- »> . Edit Preview / Aux 1-4 (5/6)/ (PP Background A, B), DSK Fill €2D1 | PP/DSKBkgndB# | C28-D26
Re-Entry > gla\lzxéal PP /DSK Bkgnd B #
Re-Entrant Sources: X-points > A30-B28| PP Bkgnd A A25-B23
ME 1 Program me 1 > C23-D21| Aux3 C23-D21
> A20-B18| Aux2 A20-B18
ME 2 Programme > Ci8-D16]| Edit Preview C18-D16
) > AI5-BI3| Aux4 A15-B13
Chromakey Fill 1 S > Ci3Di1| Aux1l C13-D11
Chromakey Fill 2
Frame Memory 1 ME 1 Key 2 ¢ | caop
Yy ME 1 Key 1 Key2/ ME 2 Key 1 Key 2/ PP (DSK) Key / ME 2 Background A, B/ ME2 Fill 2 oN YL & €32-D31
CNY1
Frame memory 2 > C705 | ME 1Key?2 # | Cop1
Re-Entry > - ;
Local Sources: ! > C9B7 | MElKeyl A4-B2
. X_pomts » C12-D10| PP /DSK Key C7-D5
Colour Background 1 5 > AL4-BI2| ME 2 Key 2 A9-B7
> C17-D15| ME 2 Key 1 C12-D10
Colour Background 2 > AL9-B17]| ME 2 Bkgnd A A14-B12
(Black) > C22-D20| ME 2 Bkgnd B C17-D15
203/4 S A24-B22| ME 2 Fill 2 A19-A17
CN Y1 CNY1
C27-D25| ME 2Fill 1 C22-D20
A29-B27| ME 1 Bkgnd A A24.B22
ME 2 Fill 1/ ME 1 Background A, B/ ME 1 Fill 1, Fill 2/ Masks 1, 2, 3 C32:D30] ME1Bkgnd B # | c27-p25
CNZL
Re-Entr > B2/C2__| ME1BkgndB  #
X-point y > A5-A2 | ME LFill 2 A29-B27
-points > ME 1 Fill 1 # €32-D30
Schematic labels as for MAT-2 (DVS-8000C) 3 > ] CNZ1
Aux 5 and Auxé6 replace P/P Preview+Programme ; g?;fglG ME 1 f/:gslk (1)# giﬁég
6-mat4 May 94 V2.0 Phil Spiegelhalter 201/2 : QE’Q;Z '\P/IPEIIZDZSSMkask ((5)) f\ggg




Technical DVS-6000C
Training

Wipe Solid Generation

Basic Solid MIX

—_ L
# NAM ((NEGA) Avj’

Wipe Solids

Digital ramp generators at horizontal (101) and vertical (102) rate generate the basic form.
Modifiers are Multi (multiple restarts of the H or V count) and Angle / Speed (rotation).

H and V rotation (103+104) allows modification of the angle by controlling a mix of the H and
V data.

The triangle wave generator allows for symmetrical patterns by "reflecting” the count at a
desired point (around zero).

The wipe solid geometric model is created by combining the resulting X and Y signals by
simple addition (mixing) or passing the greater signal (NAM)

Polar wipes interprete the values as radius and angle

The final wipe shape seen on screen is formed by a plane (value) intersecting the solid.

The Key Generator (108) controls Clip and Gain of the wipe signal and then Mach
processing inside the Super Video Modifier produces a smoothed transition instead of harsh
clipped start/stop.

This is to remove the "edge enhancement” effect of the eye, and is achieved rom coding (as
MAT-2) or Y42 Y (video based) averaging of adjacent key samples.

Wipe Transition Mach Cancellation

«—» AN
(Area of Softness) (By Rom on MAT-2)

Internal matte generators produce Y and C channels which are independantly mixed by the
wipe blend signal. For D-1 the output data is multiplexed.

In the absence of a MT-90 wipe signal, only Matte 1 is active for each colour background,
and is applied uniformly across the whole screen.

Phil Spiegelhalter / BPE 1994 DVS-6000C Course Notes v1.0 2



Technical DVS-6000C
Training

Crosspoint Selection
CXD 8300Q Crosspoint ICs selects:-
Colour Background 1, Colour background 2 and Black from this board

re-entrant Mix Effects Programme 1, and Mix Effects Programme 2, from their
respective MIX-8A boards

re-entrant Chromakey Fill 1 and Chromakey Fill 2
(processed foregrounds from the BKDS-8031 board) CRK-4

re-entrant Frame Memory Channel 1 and Frame Memory Channel 2
(either "MEM IN" or "MEM OUT") as required from the BKDS-8050 FMY-51

CXD8827Q Super Video Modifier used on MAT-4

* Colour Sequence

MAT1
CTIM
[J
INO IN1 IN2 IN3 IN4 M
12)12) 12} 12} 12
3/4
*DL3/4 o 1 2 3
o o|1|2|3|4]|s5 6]7|8|9|10]11]12|13)14]15] o
@
A
...... o
B

© ©®© N o o & w N

‘ J 12 12 12 12 1(LSB)
2

e [ -
] DTl
OEO0 OEl OE. OE3 DT10 DT20

DT2I
ouTo OouT1 ouT2 ouT3
6-31cx8827 Kim/Phil Spiegelhalter June 94 V0.1
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3258 Technical
1928839 Tf@g[m[ﬁyg Motherboard : XPT and MAT Connections DVS-6/8000C

000000

MOTHER BOARD ( 1E )
— XPT—2
MAT -2
A 3 C
A B C D T TSV ROAIA T L RDATA T W
+5V RDATA ¢ RDATA : H —SV +SV WwDATA - L WDATA : A
2 +SV WDATA : L WDAYA : W -5V t5v ADD : L ADD : H
*5V ADD - L ADD : W FUSE — +SV CKD : L CKD + #H
TS5V CKD L CKD : H CKX 3 FUSE ¢+ ASY LALY
FUSE _+ RST LALT VD THERMO SC HBCK
THE RMO SC HBLK T SLTAD 1 SUTAD 2 SLYAD 3
SLTAD SLTAD 2 SLTAD 3 SLTAD 4 8 SLTAD O CF VBLK
B SLTAD O CF VBLK € OND GND AND
GND GND GND CK14 (3. 5W AND GND, GND,
GND GND GND CK6 (27. OM) AUXT_¢ AUX] 7 AUX1_ @8
AUX1 ¢ AUXY_7 AUX1 8 AUX1_9 U : : :J" E A 4
AUX AUXT 3 AU 4 AUXT S & LIX 4 L A
AUXZ € AUXZ O AU o) AUXT 1] X4&_ 4 AUXEG € AUX4
AUX4L 4 AUX S ALIX Iy AUXSG 7 S [VETR] AUX 4 AUXE 2
AUX4 O AUX L ] AUX4L 2 AUX4L 3 PVW 6 PVW 7 PVW
PVW PVW_7 PVW_8 PVW PVW 2 PVw 3 VW
PVW 2 Fvw 3 VW_4 PVW UX2 8 AUX2 9 PVW
X 8 AUX2 9 PVW O V! F U 4 AUX > AUX2 6
y \UX2 4 AUX2 S AUX 2 AUXZ 20 U (4] AUX 2 AUX2_ 2
20 A\UX2 O AUX 3 AUX2 2 X2 3 1] AUX 3 AUX 3 AUXS3
21 AUX3 6 AUXI 7 AUX 3 ¢ UX3 9 22 AUXI 2 AUX3 3 AUX3 &
b3 AUX3 3 AUX 3 AUX3 2 AUX3 S 231 BKGD A Qﬁu% AUX
23 PGM i 6 PGM (¢ AUX3 C AUX 241 _BKGD A D4 | "BKGD A_Dt BKGD _A_Dé
1 GM_t 4 PGM PGM_16 PGM _17 251 BKGD A OO0 | BKGD A BKAD A
25 1] GM PG PGW_13 [26] BKGD B D6 | BKo [3) BKGD 8
6 QW26 GM_ 27 FAM_2€ PQM_29 lL_.B;.O_D_B_&_B_‘g&D_E D: BKG
[——Pau 22 a2 GM_24 BGM_ L D8 1L, D el
26 XGD A D8 KGD A PGM PQM_21 291 tLL D2 FiLL DS FiL
291 B "DL—A“ 34 |_BEGD A DS BKGD A D KOD A D7 (30} "FiLL DO il ] i
wﬁxeo A_DO ngco A BKGD _A_D GD_A_D3 1] GND GND KYSR 1
[31] GND GND BKGD B D BKGD D9 GND GN KYSR 16
32 GND aND KGD_B BKGD B D7 |
A B C D
A B C D VSR 7 5] 3 KYSH Z
m BEGD B D3 | BKGD B _D<i | BEGD B DS ] YS EYS ) KYSR 4 1
F: FiL 8 L J BKGD 8 DO BEGD 1 {YSR CYSR S KYSR ) K Y
1Ll D2 F1LL DS EILL Dé FiLL D 4 [+] CYSR 1 KYSR 2 KY 3
FILL D L D FiLL D FILL D S KYS £ KYSR D KYSR_Da 4
KYSR 2 KY 2 17 KYSR 2 18 KYSR_2 1% YSR_D KYSA_ D KYSR D4
KYSR_2_ 12 <YSR = KVSR 2 14 KYSR_2 KYSR 2 28 (YSR_2 29 KYSR_DQO KY
KYSR KYSR KYSR 0 KYSR ¢ KYSR 3 CYSR 25 CYSR & KY.
RYSR y CYSR s XYSR & KYSR 9 |_EYSR CYSR CYS 3 S 3
9 KYSR [o K YSR KYSR 2 KYSR Ky CYSR CYS 8 KYSR [
KYSR_D6 KYSR D KYSR D8 "KYSR D9 | KYSR CYSR F Y 4 Y
CYSR_D2 KYSH_D3 KYSR —_KYSR DS | KOD_A K .29 CYSR 20 Y.
KYSR 2 28 --gﬁ. 9 KYSR DO KYSR D K A_2¢ KBD & _2¢ BKGD & ab_A—57 ]
KYSR 2 24 CY g YSR_2_2¢ EYSR I3 A KGD A BKGD _A_22 B A
KY Q X YSR_Z KYSR_2 Ee [ EGD b g:eo 8
KYSR 6 37 CYSR KYSR 2 <Y Q 4
YSR 2 | KYSR 3 KYS KYSR_{ 25 | A2 2 F 9 BKGD 0 '1L'
KQ KGD_A 2 KYSR KYSR F 4 F > E 3 F 2
B BK A 24 BKGD_A_25 BKGD_A “BKGD 1 F F F 3
[19]_BK A BKGD A BKGD_A_ 2% BKGD_A 20} € F 9|
[20] BxGD B BEGD B 27 BKGD_B_ 2 BKGD B2 FILL F L F
21| BKGD B 3 BKGD 23 BKGD B BKGD B 25 BKGD A BKGD _A_ 1% E L 3
(221 _F F 2 29 BKGD B_2¢ BKGD_B 2 KQD A 14 | BKGD A 1% BKGD 6 GD_A 7
2 F y FILL 2 2% F 2 26 3 7 ¢} BKGD_A KGD_A BKGD_A_12 K A_13
% F 3 2 C p 3 75 KQ! ) BKa BKQ 8 o1
¥ F eIl 9 #61.8kab B 1 KGD BKGD 3
26| _FILL AT Z 2 2¢ 3 [27] 2 < BKGD_B
27| BKGD BKGD < L Z 21 28 4 F F 2 16 3 7
[26] BKGD_A 14 BKGD_A BKGD_A__1¢ BKQD 7 29 2 F 2. 13
(291 BkGD_A_10 BKGD A BEGD A BKGD A 13 30 L L 7 FIL Q
[30] BKGD B 16 BKGD B 17 BKGD_B_ 1§ BKGD B 19 | K1) GN GN F 4 S
3l GND GND BKGD B 14 BKGD B_15 32 GND GND 3 Z 3
32 GND GND BKGD B_ 12 BKGD B 13 .
A B C
A C GND GND GND
QND GND GND 2 FILL ' 10 FiLL 1 1
FILL 2 19 BXGD B 10 BKGD B MASK 37 MASK 3¢
FILL 2 16 Fitl 2 V7 FILL 2 MASK 34 MASK 3 A
FILL 3 FILL 2 12 FILL 2 1€ MASK - MASK 3
E FICL [2] AN 1 Lt 2 17 MASK 2 MASK 26
FiLL 7 FiLL ) FiLL S MASK 2 MASK 2¢ b
FiLd, 4 F t_ S FiLL & B MASK MASK 23
8 FIiLL T FiL 2 FiLL 3 9 MASK MASK 20
< MASK 39 Fie [5] MASK MASK 17
3 MASK 36 MASK 37 MASK §2 MASK 13 MASK 14
3 MASK 133 MASK 34 GND MASK [¢] MASK 1
MASFKF_ 30 MASK = ND D GND
Z MASK 27 MASK 2E ND D GND
23 MASY_ 22 MASK D D QND
O MASY, 21 MASK ND D GND
7 MASY 18 MASK 19 GND ND GND
4 MASY. 1S MASK o GND INPUT 38 QND
1 MAS. 10 MASK 3 GND GND ND
i CriL 1< K [4) D GND INPUT 37 ND
E FL o T 17 GOND GND D
F; 13 % GND INPUT 36 D
3o o v GND GND ND 1
5% 8 OND INPUT 35 ND
73 S GND GND ND
20 2 2 GND INPUT 34 GND
Walkas 27 N GND GND
7 208 ND ENPPUT GND
1 29 GND GNL) QND
I 30 GND (NPUT 372 QND
- a3t GND I GND GND
F ¥ 2 GNOY INPUT 31 QND
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Technical
Training

DVS-6000C

WKG-10 and WP-37 Enhanced Wipe Generator Option BKDS-6070

WP-37

|

H

=
P
@
N
o

ME-1

ME-2

Control

I I Output
I I Timing

WKG-10
Direct Access digital wipe pattern generation
WP-37 Option
Mosaic and Diamond Dust generators,
Heart and Star wipes
Pattern mixing
Basic Solid | Enhanced Solid | Rir
CKD Generator Generator
ADD Control
WR Data—t= 002 el X[ Y M/E-1
Slot, RST R Basic Wipe
CK Generator
OE Coi(\)/frrtor 0 M/E 1 Enhanced 1r
VD Pattern ROM
HZ M/E-1
FLD RST Wipe
M/E-1 L] |
Thermo Mosaic Wipe M/E 1. Solid
] Generator Pattern Mixer (WSLD1)
M/E-2
BKDS-6070:
Control Enhanced Wipe
Block Generator
. M/E-2
L. D_|amond Dust M/E 2A Wipe
Wipe Generator | Pattern Mixer ™ Solid
(WSLD2)
6 M/E 2 Enhanced
Polar
R Pattern ROM
Convertor M/E-2
Basic Wipe
. x| |y Generator
Basic Solid EngancedtSoIid
Generator enerator

Kim/ Phil Spiegelhalter May 94 6-32Wkg10W

High speed roms hold the reciprocal form of the wipe shape to 14 bits
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Training and Engineering

Information Department

DVS-6000C WKG-10 Basic Wipe Generator and WP-37 Enhanced Wipe Option

WKG'lO ’ i Enhanced
HIV Modulation ~ H Saw Rotation  Triangle Rotary - Basic Solid Generator Solid Gen.
[ 103 }-| 105 | - - H=R*/r
X
Rot Abs/ 119/20
Invert] 116 - N
Control Block 103 106 || 107/8Y 109 |+ 1101] 112 To Enhanced Solid Generator Basic Wipe Solid
Sine Rom Gain V Saw 117/8
Serial I/lF — % Add Polar Transform
EEPROM Digital TP 101 Basic / Enhanced Wipe Solid To Pattern Mixer
Thermistor
. - 113
A. Switch — Digital TP 102 (ME 1)
Temp ; ; YA 1145 Enhanced I Enhanced Pattern Rom I WSLb 1
ME-1 Basic Wipe Generator Pattern | Digital TP103
KD — Rom | ] 1212 Solid
A S T ~nn - - — WSLD 1
Add — - WP-37 Option ——r—cc-
Data > osaic Wipe Gen. Iy vux 219-222 | \E 1 Mosaic Solid
Data | EEPROM Serial IIF =G VA LSLD 1
FoTP1 QKD Mosaic
P2 Adk | [ e j{\ | 2013 |—'| 20506 |——|N/R Mux|—> Mosaic (Crossfade) 407/8 | 123/4
SlotID 1 1,6 °TP3 DAT =12 H Add T Rom 223{% ME 2 Mosaic Solid
— |
‘ D> L — [ 20213 |——| 207/8 |——|N/R Mux |~ I
Reset mim WP-37
RST — o Option
I Serial I/F Timing | 203/11/16 | Installed
- | "WKG-5 In"
Timing | . - 3
Diamond Dust Wipe Generator
OE | S - - -
Vb — _,‘ 301-5 R?:?E:ive Re,:ci::;ive Eiigl:rswe Dust Gain 317/8 |
HZ [0 TPS HD | R gggsfence 209110 1 312/5 316 319/20
TP6 VDS
Fld Rst -0 TP7 OEX | Control Block Generator | il Mem f 1 H Mem
P ME1 + ME2
Ll :|: — - Dust Solids
CK 135 [ S— (Identical)
CK 27 HH -
|_______________| _———
Q L |
e o2
. _ = = (ME 2)
Polar Conversion
N
g Tu ‘ _
- I
ME-2 Basic Wipe Generator V 0.01
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Wipe Solids

3 or 9 units
4ori6 units/ \

Centre

\
Transition
100%

/

Fader
Travel $ /
Transition
0%
Yy
For Autocentre mode

Wipe Solid Centre is
moved during the transition

WSLD = "Wipe Solid"
The geomtric solid shape or object, which represents in 3-D, the wipe transition.
Eg: Box Wipe = Rectangular-Based Pyramid

Circle Wipe = Cone

Horizontal Wipe = a Wedge

At any point during a transition, the displayed result is given by the intersection of the
"Screen Plane", with the Wipe Solid such as the cone illustrated above.

This represents the division of the screen between sources "A" and "B" during the "raster
scan" of the Screen Plane, and therefore the production on a field-by-field basis of the
control signal performing the wipe transition. (The fader position is read, and the result
calculated at field rate).

Phil Spiegelhalter / BPE 1995 DVS Course Notes April 95
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Generating Methods for Wipe Patterns

H/V SAW — PAIRING

DVS-8000/C (indirect access)

—» ROTATION

PTN ROM (r)

H/V SAW

INTERPOLATE

» ROTATION

Standard wipe :

Addition or NAM of sawtooth or triangle waves in the Horizontal and Vertical Directions

R
—» POLAR CONV » SOLID GEN. ——» SOLID
=R/r
[
— BUFFER RAM —{ 1/r ROM
DVS-6000/C (direct access)
R
—» POLAR CONV » SOLID GEN. — SOLID
=R/r
4]
PTN ROM (1/r)
Standard, Rotary and Circular Wipe
Rotary wipe : Circular wipe :.

NAM of sawtooth or triangle waves that are linked with the fader and Rotated

]

RN

22

] 1]

FLIN

104

162

Polar Conversion.

24

©




H-Counter 1

=

Right

\i

H-Counter 2

1

Left

V-Counter 1

Bottom

V-Counter 2

Top

\i

H-NAM

>

Min (A, B)

Yy

V-NAM

Min (C, D)

BOX-NAM

Y anvy

Min (A, B)

— BOX MASK SOLID

Box Generator IC100 (Box 1), IC200 (Box 2): CXD8053Q



IC104: CXD8053Q

H Counter

V Counter

Multiplexer

IC101, 102

H Gain

V Gain

Multiplexer

Sin ROM

IC103: CXD8062Q

Mod. Gain

_—

Y

|

QU

Lt

De-Multiplexer

3

H/V Modulation Wave Generator

» H Modulation Wave

= \/ Modulation Wave
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H/V Sawtooth Generator

H/V Sawtooth Generator Rotation Triangle Wave Generator Polar Coordinate Transform
X\ _(cos(-g) bsin (-g)\ [H R = | x2+ v2
+ S S S S Y sin (-@) cos(-@)/\V T T G 1
) Multi Y 6 =tan™ (Y/X)
ABS (Absolute) INV (Invert)
H/V Modulation H Sawtooth o o X1, X2 |
Oscillator Generator . .
104 105 Triangle Basic
¢ ¢ Rotation Wave Rotary Solid To Enhanced
Sine Mod. V Sawiooth Generator v v, Generator Solid Generator
ROM [™] Gain ™ Generator = = = -
101/2 103 106 107/8 109 110/111 112
X Add
Digital TP - R
CN 101
Polar
Y Add CD-Ordinate
Transform
o Digital TP _ g . ToEnhanced
M/E-1 Basic Wipe Generator CN 102 113 114/115 Pattern Rom
Basic Solid Generator
MIX NAM (Positive) NAM (Negative)

S = X2 + Y2 + [Offset]

S = Max (X2, Y2) + [Offset]

S = Min (X2, Y2) + [Offset]
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Basic Solid MIX
—

_ e
| NAM ((NEGA)

Enhanced Solid

l:r(@)=H:R
[\/\ SRV
3 X . X Address @) ~ R
R —1(0) "= )
YV Circle Wipe : r(g) = 1

Y Address

Mosaic

—




MOSAIC WIPE GENERATOR 1C209, 210 1IC417,418 1C219, 220 1C221, 222
Add_ress M/E-1 Mosaic Solid
Multiplex
[TILE SIZE] 1C201, 203 1C205, 206 ? ? ?
|C212, 213, 214 Mosaic
12ck 1/5 (1/6) V Address Norm/Rev
Counter | | Generator Multiplex Pattern =
ROM
. 1C202, 2 1C207, 2 1C223, 224
¢5 Line (525/60) €202, 203 €207, 208 ? IC214, 215
6 Line (625/50) 1/12 H Address Norm_/Rev — M/E-2 Mosaic Solid
Counter Generator Multiplex
A
IC203, 211, 216
N Timing
Control
[TIMING CONTROL]
A A T A I Ay
elalelslalslely ¢ Lo “; MA [MOSAIC DEMULTIPLEX]
i o rLMB - 12k - 12ck .
- Y 1MC
3 ; X e X wez X e X
\ |_MD (= Multiplex)
| S =S
L [ LI~ MANAND)MB DEMULTIPLEX *:X X:
: M/E-2
1  TCK1 (= M/E-1 Demultiplex)
1 . TCK2 (= M/E-2 Demultiplex)
DIAMOND DUST WIPE GENERATOR
IC301-305 IC309, 310 IC311 IC312, 315 IC317, 318
M Sequence | _ _ , - M/E-1 Dust Solid
Generator Recursive Recursive Recursive
Filter Filter Filter
Same
1C306-308 1C313-314 1C319, 320
Field Line | | M/E-2 Dust Solid
Memory Memory
Random Noise Speed H-Size V-Size [Addition] IC316
Dust Gain
Control
000C ONLY

DVS-6000C Mosaic Wipe Generator which is based on the DVS-8000C (but omitting the P/P output) - note IC numbers apply to DVS-6
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Waveforms for WKG-10 /WP-37 using Digital Test points and Test D-A Converter

(60Hz Format- interprete timings accordingly)
X Address Y Address

X Address (Multi) Y Address (Multi)

200my ) Sas
Wipe Solid WSLD (Circle) Wipe Solid WSLD (Diagonal)

Ly

Phil Spiegelhalter / SBPE DVS-6000C Course Notes June 94
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Waveforms for WKG-10 / WP-37 using Digital Test points and Test D-A Converter
Heart Pattern

Solid Cross Pattern Waveforms

0 0 toomd B!

XADD Y ADD

sv | toomt |

Cross with Diamond Dust Solid

Phil Spiegelhalter / SBPE DVS-6000C Course Notes June 94
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35558 Training

Original Frame Memory Option MY-51 (BKDS-8041)
In D2 this comprises two sequential (NTSC) frames, for each channel, to avoid colour processing. In D1 this is
used as a single frame / field store, with Last X, for each channel.

The MY-51 board has a single video input, which is shared between the two channels, and sourced from the
Edit Preview bus in a DVS-8000C, or Aux 5 on a DVS-6000C.

The operation of the two channels may be “linked” together when required, allowing “Video” and “Key” to be
controlled simultaneously. In this mode, the signal on the source bus is rapidly switched between two
designated sources.

Later Frame Memory Option MY-67 (BKDS-6041)

For the DVS-6000C only, this uses two independant inputs, on Aux 5 and 6, but loses the “last-X" function. This
is due to the use of “video Ram” allowing simultaneous reading and writing, and a potential connection to ans
external SCSI interface at the rear.

When used in “Link” mode, the inputs are available simultaneously, using Aux 5 and Aux 6.

The Frame memory can be used in many ways:

The outputs are available as Primary sources via MAT-2/4 reentry Crosspoints, and also as direct Masks to the
optional Chromakey boards.

Freeze:

1/ Whole frame or field grapping and display

2/ Collage Mode, in which successive grabs build up a complex image.

a/ The the new image can be restricted by area using the wipe of the corresponding M/E (i.e. M/E 1 wipe for
Channel 1, and M/E2 wipe for Channel2), or by a box mask.

b/ The new image can be Non-additively mixed with the existing image.

¢/ Methods (a) and (b) may be combined to allow NAMing only in a defined area.

Paint:

Using the corresponding M/E wipe solid generator as a “brush”, any image on the source bus may be written
into a defined area of the frame memory, which is continuosly adjustable using the positioning Joystick or an
optional graphic tablet.

Repositioning a Still or Moving Image:
The image may be relocated in multiples of 2-pixel steps (colour), or 1-pixel steps (B+W).
The writing process may be applied continuously, giving a live repositioned (full size) image.

The B+W reposition mode is provided to allow pixel-registration adjustment of key channels to the
corresponding video.

If masking an image, it is more effective to paint “black and white” into a frame memory channel, and use that
as a key / mask, than to “paint out” the original image. (As in the difference between Crossfade and Clean key)

Balancing the Delay of a DME’d source.

The MY-51 provides a 1 frame throughput delay which can be used to match the same delay through a DME, at
any position. As with a DME-Key transition, visible frame jumps can be avoided, wheras a single channel
background DME transition will have a 1 frame jump.

The newer MY-67 board provides a 1 frame delay if the picture is at the original position, or higher, but not if the
image is displayed lower down the screen (such as when matching a 4H key border drop)

Phil Spiegelhalter DVS-6000C Course Notes PDF Version 1.0  May 97
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Frame Memory Option MY-51 BKDM-8041 Operational Flow Concept

Live Input from Bus

Source

Edit Preview
(DVS-8000C)
Aux 5
(DVS-6000C

—p—] Key

Memory
Output

Wipe Source:
ME 1 for FM 1

ME 2 for FM 2
(Shape and Position)

Reading <
Writing
Memory
Move >
> NAM  —p—
Box Mask
X > Box Masked Update+
»_
NAM  —p—
f , .

Wipe Pattern —p—
Independantly
Variable Size

NAM

| | NAM combination with "Last X"
k‘

—»— Delay

| \('/’,

"live" picture repositioned

Bypass

>

No modifying action
>

Memory
Input

FMx Output to Bus

A

PJS Artworks MY51a
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Frame Memory Option MY-51 BKDM-8041

»- Magnitude i
Cor% arator 1266 Shgl Frame Memory Channel 1
Mask Select 13.5 MHz P -
WSLD 1 14 | 12121745 | - Delay 4 Y Memory
Key DFFE g 133 »-
Process — Y CN 101 Mixy  CN102MYY
123 136-7 ) _ 5ol Digital TP % Digital TP > Delay
| Demux Y Ml';(S > g > 173
Box — 9 \—{}o 1Frame|l[ 1H | [1Frame] [ 1H
Gen o DFF > Delay > ” 141-146 153-154 157-162 169-170
1I34-5 130 < <
13.5 MHz Tristate C Memory Y Oultput
< < Select
Black —— A c Mix |_| p_| Delay > — —
132 137 l1Frame| | 1H | |1Frame| | 1H (]
Delay - » 147-152 155-156 163-168 171-172
» Dela
Black —— 138 T > y
124 A /Last X CN 103 MY C
Digital TP
A A - 173
>l -l
- -
< <
. -~ hl
Video Y
Input Delay | | Y/C [T _ -
(Edit Preview) 3012 Sep [V > Magnitude | | Shift Frame Memory Channel 2
K Sel Demux [_C Comparator 226-8 231
(/Aux 5) Mask Select 303" 135MHz ¢
14 | 2r22745 | v g Delay Y Memory
Key DFE = 233 -
WSLD 2 Process 1 4 CN 201 Mixy CN202MYY
| 203 236-7 - Digital TP ~_® Digital TP g Delay
I Demux T Y Mix - Delay - > 273
- 225 = 229 g
Box \_{}0_ 1Framell| 1H | |1 Frame[ | 1H
Gen ;59 DFF > Delay > ) 241-246 253-254 257-262 269-270
2I34-5 230 < <
135 Mz Tristate C Memory \ 4 Output
- < < Select
Black —— = C Mix » | Delay >
232 237 1 Frame 1H 1 Frame 1H
Delay -~ 5 0‘ 247-252|T| 255-256] | 263-268| | 271-272|
> 4
Black —— 238 ! > Pelay
224 /Last X CN 203 MY C
A Digital TP o
> 273
> >
- <l
- -
Serial Control
N\
) 2 i
Serial Clock d /2 Serial (T
Address > I/F
Wiite Data [ ———>2 EEPROMs A A A
Read Data — Control Channel 1 Channel 2 || Common
Slot ID - | Control Control Control
L TP3CKD
Temperature 4 TP 2 Adr
Reset QO ~ TP1DIO 101-2/104-6/111| [201-2/204-6/211 722
CKX
Clock 13.5
Clock 27M
v[Z) Timing
gg Pulse
Generator
LALT
VBLK 10-21

213-4

Frame
Select Frame Memory 1
QT Output via MAT-2/4
utpu My 1
Dilgya H{Process | Latch |
304 - 305 307-8
Black | Delay J \
113-4
Output to Chromakey 1
—x CKMSK 1
+
-__31071/31475
_l CKMSK 2
I S—
__312—3/31677
Output to Chromakey 2
A
Frame
Select
Output My 2
Delay | Iprocess|L{ Latch | Ty
— 2123 307-8
304 305
Frame Memory 2
Black Delay Output via MAT-2/4

DVS Phil Spiegelhalter MY-51b April 94 V1.0
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BKDS-6041 New Frame Memory Option MY-67 Functionally Similar to MY-66 BKDS-2041
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o
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Technical DVS-6000C / DVS-8000C
Training

D1 Chromakey CRK-4
Input data is demultiplexed, the key is generated, and unwanted colour cancelled out
An independent mask, and foreground hue/gain control is provided.

Colour selection is either manual, in the conventional manner, using a "vectorscope” display
on the display to select the hue, or fully automatic by positioning a variable size box on the
screen, and 49 samples are then taken and averaged.

Basic Processing Method

If S= Chromakey Axis, H= 90° from that axis, Y= luminance value of the key signal

The correlation to On-axis S and Off-axis H of the chosen colour is deternmined by cos/sin
The absolute value of the off-axis result is taken, and has variable gain for selectivity

H cosO -sin® Vv
S[/=\sin® cosb/. \U

Colour Part Luminance Part
H ) v
H cosb -sin0 \% 0
S (S):(sine cose). (U) v |
‘ Y
"Clip Level"

The two results are then summed to generate the basic key signal
The sensitivity to hues may be altered by the window adjustment
The Y balance value is then available as an offset if desired

Due to the arithmetic processing, the signal is converted from signed integer (D1) to 2's
compliment, by inverting the MSB.

Slot 11 is for M/E 1, Slot 12 is for M/E 2. [BKDS-8031]

Key Source Bus

ME 1 - Key 1
(ME 2 - Key 1) M - - )
» Demultiplex »IColour Cancel » Multiplex |——p  Fill:- MAT-2
ME 1 - Key 2
(ME 2 - Key 2) A
Key Generator g Key: KPC-1 -Slot 5 for ME 1
» (Key: KPC-1 -Slot 7 for ME 2)

L Multiplex f———p P Key: OUT-2

CRK-4 - Slot 11 for ME 1
CRK-4 - Slot 12 for ME 2

The following diagrams provide a step by step guide to the processing...

Phil Spiegelhalter / SBPE 1994 DVS-6000C / DVS-8000C Course Notes
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CRK-4 Chromakey Option BKDS-8031

———>— 2's Complement Format (to allow arithmetic processing) —_— —
*‘ Digital TP Cursor (Box) | For
Key Source Y Delay . | colour cancel ol Keyer - 301 Y FGRND Generator | Auto-Chromakey
Selection DeMux i 53 Clk ¢ and Gain ¢ 201
Ve 1 Y (13.5 MHz) no > 215 218 ]
\ 4
CKX8063
Key Source 2 —p—— Y Auto Value Samples —
Key Source 1 | taken here ‘| Digital TP _ Chromakey Fill
Key Source2_p | A% Interpolate . > 302 V FGRND i CRKFL 0-9 (MAT-2
Koy Source 1 nyr % Vg 759 s V' | Delay > Colour Cancel o Kever LPF R Multiplex ( Z
y Source 1y 1 9O > 45cClk > Hue and Gain > Y 202 > >
ME 2 201-8 209 210 213— ] 216 R 219 _
S 12 bit CKX8063 306
A Auto Value Samples —
Signed Integer CXD8OSEQ taken here P Digital TP S
D1) Format > )
(D1) u| Interpolate u' Delay ”~| Colour Cancel 303 U FGRND Signed Integer (D1) Format
6.75 185 > 45Clk > Hue and Gain > Keyer LPF
2 o 214 - 217 | 220 303
) CKX8063 A
12 bit Auto Value Samples
taken here MIX KEY P
A h
\ CANCEL KEY -
v < Digital TP
501 MIX KEY
V' ICoordinate .| Original Key Key
R Transformation (Iéey or |1 Pre-Processor LPF > Processor Digital TP
/16 0 9/16 0 9/16 0 -1/16 T a01/a03 [ PENETEID] | | (narrows) 409421 422 502 502 CANGEL KEY
00 0 1 0 0 O v
Interpolation Values used by CXD8055Q
for U'and V' on alternate 13.5M clocks
12 bits of result are retained v Y-Balance Delay \ Key 14—
»— Key Generator 31Clk > % > Processor >
406-7 510 511 503 0——512-4
Chromakey Key
Mask Mask Box Mask > Delay 14— Delay CRKY 0-9 (ME x)
> Delay » Generator 4 5 Clk 10 Clk >
521-524 501 i 504 0——515-7 505 v
Serial Control TP 1-4 CKD Add WD RD
o > Serial Control _ _ , ' Level
Add > Numeric Processing uses 2's Complement Arithmetic Transformation
= Control Onboard - - - — - (to Video levels) 507
W Data » ICs Range: s 2's Where arithmetic processing is required,
;Dalt; < EEPROl'\é|4 Most +vell %%é ggg%é 2's Complement representation is best:- ‘
t > 1)101  (0)101 dar _
© > 101/19 (SignBity  (1)100 (0)100 Sorg'der-l (+3): (-3)= 02' Comol . Multiplex
Thermo E— o +ve 1011 (0)011 s Complemen 's Complemen 518-20
W Timing 1005 (00001 | |Sign Bit: 1= (+) Sign Bit: 0= (+)
L - — Zero 1)000 (0)000 ) )
ng Timing Signals (T:lmlngl 0111 (D111 Negative values are obtained by
RST > ontrol 0)110 (1)110 ; i i
HZ VD OF LV P and Clock TP 6 HZ e %82%8(1) % }8%) Inverting Inverting and adding 1 Chromakey Key
V Blank »V,Field and Cloc TP 7 VDS v (on (Mol | |0011+1100=1111 0011 + 1101 = 0000 CRKV 0-9 (OUT-2)
R Clock 0)010 (1)010 Results in
0)001 (1)001 PJS Artworks Updated Dec 93 V2.00
13.5M Clock Buffers Most -ve (0)000 (1)000 2 values for Zero (+)(-) 1 value for Zero (+)
27M Clock 107-10




Technical DVS-6000C / DVS-8000C

Training
Original Key Gen.
CXD8063Q
FRGD V
CXD8065Q CXD8063Q
H »[ABs|—»( w1 - » Original Key
A i
FRGD U [crop]

X
ABS .. Absolute Off Axis Component

Absolute gives symmetrical result either side of axis
Gain and Angle (Gain) alters on axis selectivity

s cxpgosas  On Axis Component
| 9CK DELAY

L
H - cosé -sin6 \Y 3 2 ! 0
S sind cos6 U

(A) Coordinate Transformation (B) Window (C) Original Key
CHROMA KEY
CXD8062Q CXD8065Q |
FRGD Y —é MIX KEY
CXD8063Q

Y BALANCE KEY

Y Balance Key Generator

*"Y Balance Luminance" must be same as 'Back Colour Luminance".

Y BALANCE KEY

(FRGD) 1

LUM*

(BKGD) 0 v FRGD Y

—= r=—CLIP

Y Balance Key

Y Balance Key Generator and Y Balance Key

Phil Spiegelhalter / SBPE 1994 DVS-6000C / DVS-8000C Course Notes



Technical DVS-6000C / DVS-8000C
Training

Xi Xi-1
Xi+1
Xi+1 Xi
: Xi+1 [Ex]
XL Xi3 Xi-1 Xi2 X1 —e——e—k = 0 (Original)
Xi-1 < Xi < Xir1 Xi® Xir1 Xi-1> Xi> Xit1 Xi2 Xi+1 o5 K=05
(A) UP (B) PEAK (C) DOWN (D) BOTTOM k= 1'0

.S

Xi : PEAK, BOTTOM

Xi-1D ka (Xb X-1) ; UP
Xi1D k & (Xb X+1) ; DOWN

(02k21)

0
He1s7  CXDB062Q
P,B CXD8062Q
X ElXi @ XipXi1 U o) A DX~ Y
Xi+1DXi D
— | = Pk
& HC564 A/B| |STB -
=1 umD MSB
LSB
Check -
p1 HC86
—I>D HC02

HC574
A) Logical Circuit - B) Actual Circuit (CRK-4/CRK-5
A Log Key Pre-Processor Circuit ® ( )
wrlohfo h{oh{o oo}
<Q
S
N> Y
7?—> Filter Output
ES >
U >
A %
U
Architecture of CXD8055Q
P = Xn+1

P =9/16 . (Xn-1 + Xn+1) B 1/16 . (Xn3 + Xn+3)

Phil Spiegelhalter / SBPE 1994 DVS-6000C / DVS-8000C Course Notes



Technical

Training Key Process and Mask
(*1)
When Colour Cancel = ON
(Colour Cancel = OFF:
KEY ="0")
Auto Output Forced | MASK KEY for
Chromakey | Key | MASK | EreD | Invert KEY for MIX COLOUR CANCEL (*1)
OFF X
X
OFF
OFF OFF
ON
ON KEY ="1"
OFF
OFF
ON
o l;\ E
ON
KEY ="1" KEY ="0"
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133358 Training

KPC-5 and BD-22 Option (BKDS-6071)

BD-22 KPC-5

KPC-5 board / BD-22 (Option)
Key Processor for M/E 1 (Slot 5) or M/E 2 (Slot 7)

Mask with Clip, Gain, and Box Generator

Key Process with Clip, Gain, Invert

Transition Processor: Fader, Wipe Border, Wipe Softness

Mach cancel rounds off Luminace key / Pattern Key transitions (sin2 x)

BD-22 (Option)
Key Edge Processor: Typw, Width, Position, Softness
2 X 4 lines of delay (4H drop or 8H drop modes)

Results sent to:
MIX-8(A) Video mixing for M/E 1 (Slot 6) or M/E 2 (Slot 8)

When the “Next Transition” is set to Key only, the background B bus leaving this board for
the MIX-8(A) carries the same signal as the Background A bus, allowing the result of the next

transition to be previewed correctly.

Note:
DSK-9(A) (Slot9)
Functionally similar to KPC-5, but with only 1 Key.

Mixing Stage dissimilar to MIX-8(A) since a Cascade X-fade is used to provide an

intermediate Clean output.

Phil Spiegelhalter BPE (BAS) DVS-6000C Course Notes PDF



Training and Engineering
Information Department

KPC-5 Board + BD-22 Board (BKDS-6071: Key Border Processor)

Kim/ Phil Spiegelhalter May 94 6-44KPC5key V1.0
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Training KPC-5 Key Processor BD-22 (BKDS-6071) Key Border Generation Board
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(WSLD 3) |PLoALS ) Mode Control
10 Self Key ‘ = 77T conwol=PTN KEY. 1 ‘
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y |26C8 | . Selector[— > > 0
Key Fill 2 %. > 7 > > 7 B11-A13| ME FL 2
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Information Department Clean Key, Lum Key, Linear Key
Key (K)
Key Source —»| Pre-Filter —» Pro}éggsor 5%{;”
L
Key Fill (A) lﬁm Hn
Cloan Y * Pre-Filter : Lum key = On, Linear key = Off Post-Filter Key for
E Out=AxK+Bx(1-K). . . Lum/Lin Key D2/C(D1)
=A+Bx(1-K) . . . Clean Key
A
: =
|||||||||"_ |||||||||"_ / /- Linear Key
—l 4yl
* Key Band Width (D1): Lum key = Both Pre and Post filter control
Linear key = Only Post filter control
Input from Anti-Aliased Key Source Lum/Lin Key Clean Key
Key () - AXK L A L
Key Fill (A) B x (1-K) B x (1-K)
BKGD (B) ouT ouT

DVS6000/50

* Clean key: Key Mask Modify and Key Edge Modify are not available.
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Key Gain v Volume Chart for DVS-8000C / DVS-6000C
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Luminance Ke%'/,

Linear Key
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Conversion Table of the KEY GAIN and VOLUME for DVS-8000/C
( As is May 27, 1992 )

Table #1
Conversion table from the Volume to the Key Gain.
Upper () --- Magnification
Lower --- Gain = (Magnification) x (a Multiply : D1 --- 0.8555, D2 --- 0. 5469)
Gain| D2 x 0.5469 D1 x 0.8555
Volume LUM KEY LIN KEY LUM KEY LIN LEY
000 {0.0) (0.0) (0.0) (0.0)
0.0 0.0 0.0 0.0
250 (1.0) (1.0) (1.0) (1.0)
0.5469 0.5469 0.8555 0.8555
500 (2.0) (2.0) (2.0) (2.0)
1.0938 1.0938 1.7110 1.7110
750 (4.0) (4.0) (4.0) (4.0)
2.1876 2.1876 3.4220 3.4220
812.5 (8.0) (6.0) (8.0) (6.0)
4.3752 3.2814 : 6.8440 5.1330
875 (16.0) (8.0) (16.0) (8.0)
8.7504 4.3752 13.6880 6.8440
937.5 (32.0) (16.0) (32.0) (16.0)
- 17.5008 8.7504 27.3760 13.6880
999 (=1000) (64.0) (32.0) ' (64.0) (32.0)
35.0016 17.5008 54.7520 27.3760

Note : *The gain curve has non-linear characteristic. But using above table, it is easy to
calculate the gain of any necessary volume.
“*The Gain 1.0 means the unity gain. ( The definition of the unity is, 100 % or 100 IRE
level difference are required between white level and black level of the key signal.)

Table #2
Conversion table from the Key Gain to the Volume.
Volume D2 D1 .
Gain LUM KEY LIN KEY LUM KEY LIN LEY
0.5 229 229 147 147
1.0 458 458 293 293 -
Default Default Default Default
460 = 1.0063 460 = 1.0063 300 = 1.0266 300 = 1.0266
2.0 708 708 543 543
4.0 802 854 761 772
6.0 836 899 798 845
8.0 865 927 824 886
10.0 884 947 842 904
20.0 947 - 904 966
30.0 983 - 944 -
50.0 - - 990 -

Note : *Default means the factory default setting of Sony. (around 1.0 gain)
**The Gain curve has non-linear characteristic. Therefore using above table, it is
difficult to interpolate necessary volume. (ex. 9.0 gain is not located just a middle of
8.0 to 10.0 gain.)
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Selector Through
1C145
(Key Processor)
Level =1
Clip
Level =0

]

Y

Key Source

Mask Source ]

Clip

}

Clip

!

Gain

i

Gain

D[] =2

PR | [or]

NAM

— o1 w Narrow Key

¢—oO

DVS-6000/46

» Wide Key (PTN Key)
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Key 1 Processor (2/2)
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DSK-9(A)

I DSK-9(A)

DSK-9(A) (Slot 9)

Selection of M/E 1 or M/E 2 output is made with the background mixing (Crossfade) function
or CUT of the DSK-9(A) board.

Video inputs are labelled “Background A and Background B” in some diagrams due to
functional similarity with MIX-6(A) board of DVS-8000(C), where the sources are from the
Preset / Programme bank - In the case of the DVS-6000C, these sources are hard wired
from the outputs of the MIX-8(A) boards.

Transition times for Background Crossfade, downstream Key, and Fade to black are
independant. No wipe transition is available.

DSK sources are from the DSK fill and source busses, but with a limited choice of 10 buttons
assignable to any available source

DSK Mask Process: Clip, Gain, Box Generator / Mask Bus

DSK Key Process: Clip, Gain, Invert

Transition process: Auto transition “Fader” process

Key Control: On/Off, Density

Key Edge: Type, On/Off, Density

Mixing: Cascaded Crossfade Mixers - Background, DSK, Fade to Black
Provides a Clean output from 1st stage

Matte generation: 2 flat matte generators - DSK Fill and DSK Edge

Fade to Black: Programme output, May be disabled

Safe Area Generator: Programme Output Only

(Preview Safe Title is on Edit Preview SD-30 / DA-72)

Phil Spiegelhalter BPE (BAS) DVS-6000C Course Notes PDF
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ssss8 Training DSK-9 Mixer
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LPF and Key Density
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MIX-8(A) M/E Mixer

I MIX-8(A)

I BKDS-6074 Key preview Option (2 ICs)

MIX-8(A) Video mixing for M/E 1 (Slot 6) or M/E 2 (Slot 8)

Preview facility is an option, otherwise the board is functionally similar to the ‘8000’s MIX-4A.

Transition Control: Type, Mode, Wipe Border

Key Control: On/Off, Density, Key priority (Over/Under)

Key edge: Type, On/Off, Density

Mixer: Mixing of Key - Edge - Background

Matte generatiors: Key 1 fill, Key 1 edge, Key 2 fill, Key 2 edge, Wipe Border

(5 matte generators, flat colour fill)

All video background, fill and key signals have come via the KPC-5 board.

When the “Next Transition” is set to Key only, the background B bus incoming to this board
carries the same signal as the Background A bus, allowing the result of the next transition to
be previewed correctly.

Mixing is achieved in a Parallel Mixing Stage, at 13.5MHz on separate Y and C paths.
For NTSC (D2) use, only the “Chroma” path ICs are mounted on a MIX-8 board.

“Preview” output (optional) may be changed to Key output by menu selection, allowing the
M/E Key output to be output for recording via a suitable Aux Bus (using the Crosspoints
located on the OUT-3 board).

Re-entrant programme outputs are passed to the MAT-4 board for selection onto any bus.

The Programme output is also sent directly to the DSK-9(A) board “Background” bus inputs
(M/E-1 = Background A, M/E-2 = Background B)

Phil Spiegelhalter BPE (BAS) DVS-6000C Course Notes PDF
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Y-TO = N -9 SIS IS IS
- 4 X ‘4 4
OTRS  —»—] c-TO = 5 = = wl o o @
NTRS —»— . o O] O o > > > >
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C-DK2 Y-DK2 Multiplex}——»PGM
oo & % o & %
X X o o X x| o
D2/D1-C & O] O] O D1-Y > > > X
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Training MIX-8(A) and ME Preview / Key Out Option (BKDS-6071)
Key Controls Chrominance Luminance
| D1 (Component) D2 Composite D1 (Component) |
e I
1 OTRS 12 i 32| —T* L DT T T T T I 7 i i
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(ME 2 Slot 7) INTRS ) 300 , : | i ! !
P ( 1
New Transition |; — [ o | TN New TransiuaC,L i i i !
| i T : 334 335] || ! |
|BDKS1 i o~ , M= Key N> Key : : !
D27-A26 > 1 | BK1 Key Border 1 ! N—n] Control N—p] Control ! 1
Border (Processed) Key 1 o : or | ey Border 1, i oom . i ! !
I I
1 . ! : 1
- INR Ks 1 R — ,_|Wsl'fg5|>: i ‘ : i !
Narrow (Original) Key 1 ;\VIZBB > : of Naggfl;\;’{gfyl > ! elc|B|8| % ! ! |
! : e 2 : L iy : .
I
|CBZE4/ KS 2 2 i I o1 , ! (5x ma’t\t/le. gen) (5% malt\t; gen) 7 i i !
Border (Processed) Key 2 |28 y1,— ; or LL__BK1 Key Border 2, ! ixer ixer ! I
e ' | u(ima A Sloot o atples Lo (oo
CNZ1 H @ | T OC! Mu|t|p|ex
| PGM PGM | D27-c29 |MEX Programme
iNR KS 2 : Densil 4 i b TAZAZ i Delay 2X13A5’|27M |
o | === e Y BlelE13 : .
Narrow (Original) Key 2 | a4 Bs > : { oF Narrow Key 2 i : 1 i
I P Y 1 I
: c | | : .
| = = | = |
| ! 51-53 i ! ! |
I t
ME FL 1 ! | i | |
o 10 | ’_l_‘ delay . |-S—» 1 |C 330]|| Y 331]| ! |
ME x Fill Video 1 gvljl-cm > ! delay, demwa(zo — ,Hyf; N ! Key Key i ! i
! | Control Control i |
{ME FL 2 10 | | Idela C 5 1 PVW pvw|| | ] |
ME x Fill Video 2 |B11-A13 —+ : delay,,. demux Yz i [|©Exmatte gen) 332 (5xmatte gen) 333 ! i |
ewxa i 2 g CETP | Mixer Mixer L7 Clockl— = en il
ME BG A : @ i i Deféc Multiplex MEX Preview/Key Out
ME x Background A |pz2-c24a—» 10 | domux | 1o za f P AW i i [ ZXB'S*.NM
W e : 321 dEIay327/_91 7> ! [ !
'ME BG B : : BKDS- 6071 Option functionally identical to PGM when used for Preview : :
10 ! —delay, | € : Menu Selection allows KEY signal to be output. Option ICs are plugged in : !
ME x Background B |B24-A26 —» ! d 22| 1
g CN X1 : emu};ﬂ ——delay;,ys A e ’I i

Serial Control
Clock

Address
Write Data
Read Data

Slot ID
Temperature
Reset

CKX

Serial | |EEPROM! | Control
Interface) & Timin g
Temperature
OTP 1 CKD
| Sense TM1/IC5 OTP 2ADR
FE I 3 O TP 3DIO
OTP4RSTL TP6HDTP 7 VDS

22} O TP 5CKX ?

o1 imi O TP8CK

DI0| Timing and

o2 Clock buffer O TP 9 15CK

- O TP 10 %CK

20-22/30-37

6-Mix8a October 1944 Artworks
Phil Spiegelhalter



CXD8067Q Multiplier
MIX-4A
MIX-6A

CROMGIG (SONY)

CMO5 MUt TR

HHIOM VKW -
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& 8 v 8 ¢ 00 ® © v 0 & 8 6 5 o
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*fo o o v o ® o @ o6 0o 6 o e 0 0 o
tf® ¢ o« o ¢ @« 0 ¢ 0 @ o o ® o o o
oo 0 ® » 0 0o ® 0 @ @ ® 0 0 9 O o @
tjo o e o © o o o e
1]o o & o e o o e
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wle o e o e o s o
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o 0o e o o 0o o @
Lo o o e ® o o e
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“l® s o o o o & o
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¢l e ® & & 4 6 0 6 8 0 4 e s s s s
ajle @« ¢ o © 8 4 8 0 ¢ &0 C @ oo
s/ ®© @ e o ®# 0o 6 0 ® 0 0 s 0 0o

CXD8066G Key Control
MIX-4A

MIX-6A IC 307

AR LR 18
LS. e
o

e1-03
00 - FOLS
L

sC

Sam,
TSy

ouTeur
000 ~ 00

servtoeur
o0

IC 332, 333, 336, 337

. S AL ACOMESS
2 O WY OCUTAL SACKGAOUD A &(Y w0

-
-
L e Bt -
.
i W @ SCrag, ALY ¢ Ay, WOEO &
@ BT GG KLY P AL VOO & .
e et
€8 22ed
=
foncu: B
. franty -] -
: L AOOACSS 8¢ FOR TEST OF SMAL COMMUSICATON e e
J PARALLEL DATA o FOR TS0 OF S€MAy COMMpeCAaTON - ] temtem
D RESET PULSE (LOW : AESET AEGETER) ron =
. " PUTPUTYS SR
: e e]
T TEST 1400 (+0Get - TEST, LOW - wOMwARL) .

. 82 BT OuTAL VIOEO Out

. SEMAL OATA

IC 330, 331, 334, 335

eyt
ADA . St
BC10 - 8<111 ; DATA eyt 8t
. 8<30 - BK211 . DATA #Wut 8x?
£<3
<o
car
cs
(X
Offac
Ocea
RO
OfLL1, OLLK
$510 - 511
$£20 -
wsy
w0 - Tt
Y00 - 1041 . Data wbyt 10 CXOB06GG (SONY)
outeyt C-MOS KEY CONTROL
8420 - BACIY . DATA QUIPUY SaK - BOTTOM ViIEW -
SO0 - ASK 11 . DATA QUTPUT DO
@OKO0 - SOC1Y ; DATA OUTPUT 80K
- - VG PRSE (0 1) e
LKI0 - LEIIT . DATA OUTPUT LK)
LE20 - LK211 _ DATA OUTPUT LKZ % o 2 s »
eyttt oo o o o o
o0 . SEMAL DATA
cfo o o o @
ot et Toaas0eG GENERA TOR o/e o o o @

L YSILIN

—arte wm

PR
s

&

o wnear frawess

<cv o

"
s . aare
»

-..mu—‘l-m..——L
g eraq

ey wn

<t ¢ samecn
-at1e Un

n-araear
asesmnr

o . -
?_.

CXD8062Q Wipe Mixer

MIX-4A
MIX-6A

MAT-2
KPC-1
WKG-5
WKG-4

IC 104,105, 204, 205

IC 135-6, 337-8, 342-4,
349-56, 359-60, 367, 368
110,120,122, 210, 220, 222
135

202, 306-7, 315, 435,436-7
104, 113, 114, 117, 138,
164-5, 163-4, 204, 213-4,
217, 238, 254-5, 263-4

——uv

a0 - Ata 15 T (NGHaL w6 A (25 COMMLCMENTY

80 - M1a 1S Bt BCitar w0 8 425 COMMLEntT o)

cx Srsiia CLOCK i

<«0 . SRl WTIN alE CLOCK . [+

(£33 SWTComG Tausa PuaLSE -

(L Svay Data

WHG - w02 O SLICT 0+ 3 =

o GUTEUE [ealml 1LOw (nat () 2

wCs il Cont SELECT (WOW  whiT() = L0

ouTryT =

~-r 1 OCUTan OUT (IS COMALIMNTI 1y CXOA0GZ0 (SONY) FLAT FACKAGE vess: D u

e st oor S Cvee e v . ol

[ CMOS WIPE aixf R =

—UTOUTUT = 101" ViEwW - -1

0 -4 15 &Y DGiTay s/ 0UT =
(25 COM (sin) =™

ake 0 Sanos

[y
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e 1 6 4.s smus
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Output Carrier Board
OUT-3/ SD-31 modules

Edit Preview Modules
SD-30/ DA-72
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Edit Preview Modules
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SD-30/ DA-72

OUT-3/ SD-31 modules
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1335838 Training

OUT-3

I OUT-3

X-point ICs allow any signal onto Aux 1-6, Ed Pvw

CAUTION:
Fragile Pins on BKDS-6063 SD-31 Modules!

Retaining Bar is used to remove modules

OUT-3 (Slot 10)
Acts as the carrier board for individual output modules.

Contains Serial control circuitry, its own identifying EEProm and EEprom selection to read
the identifying EEproms on each module.

Crosspoint ICs allow Programme, Clean Output, M/E Preview /Key and viewable / recordable
versions of the Chromakey KEY signals to be selected onto any Aux Bius or Edit Preview
outputs.

The Edit Preview signal is passed in parallel form to the SG-211 board for the optional SD-30
/ DA-72 edit Preview Outputs. (LE-118 is standard)

Safe Title circuitry is provided for the Programme Output (2x 13.5MHz Character generators)
(Edit Preview Safe Title is located on the SD-30 / DA-72 board)

Each Output Module has 4 sdi outputs, but only the Programme position passes them
through to external connectors; on the remaining boards, the unused outputs are terminated
on the OUT-3 board.

The ASSIGN Output (also called “Flex” output is sourced only from the OUT-3 Crosspoint
ICs, and may be assigned by menu.

Aux / Edit Preview Selection

When sourced from the OUT-3 crosspoint ICs, the incoming signal from the Aux / Ed pvw
bus is disabled at its tri-state latch at the board input. The Crosspoint IC tristate output is
disabled when the Bus source is used.

Parallel buses from the OUT-3
Aux 5 (and Aux 6) are sources to the BKDS-8041 / 6041 Frame Memory options.
For the BKDS-8041, Aux 5 can switch between two signals when the channels are “linked”.

Phil Spiegelhalter BPE (BAS) DVS-6000C Course Notes PDF



Training and Engineering

Information Department

SD-30 Serial-Digital Edit Preview and Reference Out (BKDS-6060)

Edit Preview

CF
OE
VD
HD

CN X2
(See Schematic)

Front
Digital Test Probe
Socket

(See Schematic)

Edit PVW Out Proc.

1 CNY2
(Rear)
B 31

nnn

—

/BB In !

1
' i
1
i 10 Safe i Preview Out 1
H Title |, - |
10 1 203 . [T _ [Parallel _|cable | +)  previewout2
Demux : 1o to Serial Driver |-
1 200/1 » ECL - ]
i UV 10 206-8 209 Y 210 T
: N Safe JA Iy ECL | Preview Out 3
! Title [t 205 to |
i 202 |
i Phase 204 TTL ]
i Control % 211 !
1
|:| 0 303/212 L i
1 Char :
! Gen 212 1
1 305 7 1
1 ‘ :
e e S O ol AN A |
Write
Port DtoA
304 306
I _________REFOutGen.
1
ITP1Ref FLD1 '
i (P BBGen| , [DtoA |__ Filter
1 SC Sep
: - o b= cr - 409 410 400
1 Det |
1
: ! 401/2/4/5 (For 525 D2 format use)
i ! TP 400
! Y SCH
1
! 1
[ vco e (For 525/ 625 D1 Component use) 1
! Ph 400 Gen 1
! Control w-| LEVE 1 Sync
I
|:| ! 414 1 (—— ! —
1
L . Phase 14.3M 525/625 400 :
VvCO [
EEPROM | | 00'2’16 201 = o e
i 417 418 |
1 1
! 14.2M ]
! veo 525/ 625 ]
I 402 ]
i i s2
e g
=1 525/625
I
I:l_> @” Reference Present Indicator S8
Sync / BB
10 In In
o DIOA
101/2 Digital Test Probe (DTP) D to A'd Output for Test monitoring

—

T |-

—

RS 232 terminal

(See Schematic)

(Front)
CN7

CN6
9 pin D



Training and Engineering
Information Department SD-31 (BKDS-6063) ; Output Modules located on OUT-3 Output Boards

CNE1
| TTL ll> 2
| ) 1-2 to Q4 1
(10 bit Parallel ) £l
Video Input "—D
P D type - H ~Q_ SBX1601A Q5 e —
Delay - -
wo | B4 FF - o 4 ) 5
CN AL A tF:)arauel o 1 ° |
Clock Serial N 8
CN D1 | Q7 b7
CF s | - ™ TH1 |
SR | |
CN C1 i |
OE 3 |' - LST |
CN D1 + Yy PCK
CKD 5 Lot Sync |
ADD 6 - Burst ( PCX 6
. TRS Gen PCY |
DIO ’ > White/Dark Clip f Trap
Cs 9 L Bit Rounding |
RST 4 - 3FF/000 reject
CNC1 CXD8338AQ Esnklng (eg Black) i e | |
p S replacement
- Digital Out .
CKX 8 g P Auto H Phase adj
CNCL rocessor 3 |C28 co7
SCK 4 - | |
WD 5 »| EEPROM |
6 ] . L3 L4
RD Contains values to run output VCO at correct frequency |
EPCS 7 - 5 L ) D1 I I
(Temperature compensation is by Thermister on OUT-3)
D2 | |
| ;7
I W'Y | |
CNAL D1=5V D2 = Ground |
D1/D2 4 | |
D1/D2 5 D1 = Ground D2 =5V | I |
CN C1 PLL Lock / Free run | Trap [ Filter Select ] |
I:g —_— e — e — -
| CN B1
DC Shift
CNB1 DIA [5
I ]
I I
CN B1
7 / |
F) J Common Latch Clock ECL Level (PCX PCY)
CN B1
6-13 ® |




Training and Engineering

Information Department DA-71 Edit Preview with Analogue Composite Output (BKDS-6061) - NTSC Only
| Edit PVW Out Proc. |
1 I- ------------------------------------------------------------------------------------------------------------------------ -: 1
! Edit Preview i TRS ID Stripper i Preview Out 1!
! Safe Output ST - D/A i
- - | Title | Proc o~ to - ! Filter ~>| - . I
i I Gen ECL 1 i
! Timing: CF OE VD HD i 111 A A i Preview Out 2 I
——= 2 [} - :
1 H E 1
! i A Char ! Preview Out 3 !
| : Gen —»>~:—|:I
1 1 H I
| e ; ; |
e e ' |
i i
i Gain Control
H \é\/nte Control Offset Control !
! ort »DtoA | !
I SIF Control 'y !
— - !
| ? REF Out Gen. |
e e 1 1 I
Y Y 1
| |

1 1
1 1
i Y BB : i Reference Out
— >
i 1
1
1

%] »| Gen ™ DtoA »|Filter :'
1 : 1
| Y |
1 1
| |
[—J=———=| EEPROM i
1 e 1
I: - @" Reference Present |
1
I T Dto A I I|
I:'—> est D to - _
| |

6-04b V0.01 NTSC ONLY



Training and Engineering _ _ _ _
Information Department DA-72 Edit Preview Option with Analogue Component Output (BKDS-6062)

Edit Preview Out

Preview Out 1

! 1
! 1
Y 10 Safe ]
i Title | Delay | ;I;TL | Dto A | | Filter | i
it Previ | Gen ECL !
Edit Preview 10 : ! Output I : |
: Demux Proc [+ U - i |
I i B Demux| v ! |
1 are 1
| ! Title i |
! ! U/V 10 |Gen : .
! Timing OE VD HD i * [y} [ tTTL | — | | = | i Preview Out 2 |
o AR B 0 0 ! —
| ECL 1
i i | Control o J o * i |
| i »| Char toena ™| Delay L\r ] |
1 ) 1
| i Gen Parallel : |
| | - | |
I 1 Preview Out 3
Sync TTL - ]
i ! G)én to —' Dto A |——| Filter .
[ \ ECL .
1 H A * :
| : ] ,
i Port | Control |— i :
! Serial I/F f il i i
L 1
L J

-
1
i

| RefOP | Fld1 Y
! Sc _ B
i Sep o CF — —={ Gen
1
1
1

! Det CF A
| Sync 1,2 i | )
i : Reference Out Generator :
I - 1
1 bl 1
I INT OE i VCO  SCH VR vert Reset Sync Sync Level i
b ' .l @ = © | Gen ~| shift :
i Control - d
| i VCO - BB/ Sync] |
i Com y ]
i i r p 525/625 —= o " Out :
1 1
| {

_________________________________________________________________________________________________________________

525 / 625 |_>

Sync / BB =
In In

RS 232 Terminal



Training and Engineering

Information Department DA-73 (BKDS-6064) : Analogue Output Board Option
[ 1 - % - .- A
— — ‘J n
] |
1
I
- I
_ |
. \
] |
I
L ) |
|
- |
> I
- |
» I
| |
— |
I
] |
| — | |
|

MW\
% 6-7



Training and Engineering
Information Department

Out-3 Board Safe Title Superimpose on Programme Out

Character Generators

SAFE-OUT | 2/4 )

+5V 36
o Ic36 5y
TC74ACT4F
; T
cL oL (F
2 5 VD 12 9
D Q- Ap iz Q
] O 36 e 1 36  =|g
Q cK opt—
ER +5V ER +5V
45V C37
Q 0.1
|
1
icar
CXDB190Q a3 |73
o
s S
2—&uvig Y19 (432
4 uvis Y18 |8
Incoming o e
L3l yvie Y16 [-2—S
27TMHz ~ [=ws s
2 uvi4 Y1414
multiplexed L—=%% e
uvi2 Y12
UY,\V,Y,... =1 o P
y Ly Vo Ty W—22yyvio Y10 [-8—-0
— 5 1uv29 Uv1g =242
T4 1uvag uvi1g -2a—k
72 uv2r uv17 (2t
Liuvae Uvi16 -2—E
0 tuyvzs Uv15 b
8 uva4 Uvig (Lt
€ Juv2s uv13 2
7 1uv22 uv12 e
86 1yva1 uv11 2
8 Juv20 uvio 4L
0 40 53
u29 -2
De-Muxv2r,
u2s -2
4 RsT u27 -2
u26 22
+5V u2s 28
39 1 mo v2a 4
381\ u23 -8
M2 . U222
u21 -
u2o -2
0 36 M3
Vg[8
78 | cka v2g -2
7 {cKi vor -8
v26 -
v2s5 -2
V2428
va3|-2!
v2z |58
v21 -2
v20 -2
=
R ER
899888
>
2| 12| 23| 42| 52| 63
777

ocbhlklklhkkl

65 |
64 |
62 |
61 |
60 |
59 |
58 |
57 |
56 |
55 |
54|
53 |

514

SFTH

OE

ADD1

yad

76

CS34
CKD2

75
78

74

80

s o o ke ko

SOLO —=

1C39
CXD8053Q
C Voo
Vop
MXIB SOLB
MXIA SOLA
MXI9 SOL9
MXI8 soL8
MXI7 soL7
MXI6 SOL6
MXI5 SOLS
MXI14 soL4
MXI3 SoL3
MXI2 soL2
MXI1 soL1
MXI0
ocs ocs
MXQB MXO0B
MXQA MXOA[—
MXQ9 MX09
MXQ8 MX08
MXQ7 MXO7 —
MXQ6 39 MXO6 [
MXQ5 MXO5 —
MXQ4 MX04
MXQ3 Mmx03 2
MXQ2 MX02 —
MXQ1 MXO1—
MXQO MXO00
0oCcQ ocM
CHAR TITL
EXT DCTL
EXFR QCTL
TRCK
TSTL
HD TSTO
VD MOD1
FLOE
SADO MODO
SDAT RST
cs
CKD Vss
CKX Vss
Vss
CK Vss
Vss
Vss

C39
0.1

okl Mokl N oo

5V

SFTH

29

841 MXQA
L1 MxQ8
801 MxQ7
%21 MxQ6
581 MxQs
%6 MxQ3

= MXQ1

S EXFR

79

31

OE

34

ADD1

77

CS34
CKD2

75
78

80

IC40
CXD8053Q
Y \
Vop
MXIB SOLB
MXIA SOLA
MXI9 SOoL9
MXI8 soL8
MXI7 soL7
MXI6 SOL6
MXI5 SOLS
MXI4 SoL4
MXI3 SoL3
MXI2 SOoL2
MXI1 soL1
MXI0 SOoLo
ocs oCs
MXQB MXOB
MXOA—
MXQ9 MX09
MX08
MXO7 —
40 MXO06 [—
MXO5 —
MXQ4 MX04
MXO03 —=
MXQ2 MX02
MXO1
MXQO MXO00
0ocQ ocM
CHAR TITL
EXT DCTL
QCTL
TRCK
TST1|
HD TSTO
VD MOD1
FLOE
SADO MODO
SDAT RST
cs}
CKD Vss
CKX Vss
Vss
CK Vss
Vss
Vss

ok miws oo~ oo

C40

Outgoing

Ica1 ica2
& CXD8190Q 5v MB88325PF 27MHz
3 Voo oEpL 2 1AV ce voc [ .
8 { Voo CURSOR [ By ce mU|t|p|exed
CA41: SIFm -2 ca2
0.1; Re‘MUX 0‘1; U,Y,V,Y,...
9 35 CIA9 MOA9 13 9 27 |5 With
j 3; ciA8 MOA8 i; L " . VINL
CIA7 MOAT7 v VIN2 :
S 3L ciae MOAG . 42 VIN3 Safe Tltle
5 30 cias MOAS el 18 ex PLVL
4 22 cia4 MOA4 4 cLVL
ClA3 MOA3 =& 3L Exafsc BLVL
2 211 cIa2 MOA2 (=& CRLH
1 25 ciaL MOAL SN = CRLL
0 S CIA0 MOAO 3 1] SCK 35 SCK CTLL
= B cs cTL2
8 241 y1A9 AVss
8 2.1 ying 3T dRsT Vss
L 2Lt yia7 Vss |2
& 201 v1A6 Vss [-12
5 12 yias Vss |22
4 18 viag Vss [-42
3 A1 yiA3 Vss [-52
2 Blyin2 41 vss|S
L 15 yia1
0 141 viA0 TIME [ 34i4)
5 ciBo moBg 22
4 ciBg moss -1
2 i cig7 mos7 -0
LiciBe MoB6 (42
i ciBs moBs (-8
8 IciBa moB4 -7
8 {ciB3 MoB3 (48 1ca3
S ciB2 moB2 (-2 SN74HCO0ANS
86 I ciB1 moB1 -4
8 I cigo moBo 42 w5V caa
0.1
® lvigg  SMPOFS [-11—SMPL Ica4
82 1viBg  (MIV) CKX |40 CKX TC7SUO4F
& fyig7  (M0) CKD |32 CKD2 A"
8 fyige  (M1)ADD |38 —ADDL
5 1viBs (M2) cs |3L—Cs3L
58 {yiBa (M3) DIO |36 Do2
ST 1vie3 RST 4L RST
56 1vig2 cK2 <8
55 1yi1 cK1-18
541 viBo

X1
16.0MHz

C70 Cc71

l * 33p/7|'7

r
<
5

625

6-65 Out3 Safe Title -Programme Kim June 94 V1.00
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Training

10 bit to 8 Bit Conversion:

The vision mixers accept 10 bit input and provide 10 bit output, with internal distribution as
high as 14 bits, in order to maintain the maximum image quality.

However, many external devices may only be designed to handle 8 bit signals.

If no action is taken, a 10 bit signal would simply be truncated when reaching such a device.
Depending on the picture content, this may be noticable, and therefore an objectionable
degredation of the signal. This would be most apparent on a slowly rising ramp signal which
was completely noise free (as in a colour background blend produced by a DVS / DME).

If, however, a small amplitude of “dither” signal is applied, before the signal is truncated, the
degredation is camouflaged. This is demonstrated in the illustrations below:

A grey scale step waveform, with 3 levels of dither added in each case

Large Visible Pixels More realistic, Small Pixels
(Individual pixels should never be visible, if an appropriate sampling frequency is chosen!)

Three levels of dither are shown: Bottom: None, Middle 0.5, Top %1 level

10-bit Truncated to 8-bit

10 bit signals produce fine steps which are rarely visible Visually reinforced steps if all scan lines change together Camouflaged steps if adjacent scan lines change level at different times

This rounding process is individually selectable on each individual hardware output.

A composite signal with “normal” levels of subcarrier, or a “noisy” signal inherently carries its
own dither, and therefore would not benefit from this process.
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Training Bit Rounding on Digital Outputs

@]

= W Clip, D Clip W Clip —~
Ino— Y/C Sep.

White Clip/Dark Clip Circuit

<

8 -
In o— Limiter =
2 Input .
0 0 1 1 a— 10-Bit
Random Noise 0 1 0 1 3
0|0 0 0 O N
2— 3/4
_01|0 0 0 1 N
Noise 1— 1/2
00 0 1 1 N
0— 1/4
110 1 1 1
) . Carry-Up Probabilit
Carry Matrix (Input-Noise) y-Lp y
Bit Rounding Circuit
RDCLR o BLK GATE ) TRS SEL (=oSELSTAT
Y, YIUN White & - Dynamic - FFOO -
U, Uv Muitiplexer Dark Clip Rounding Reject Blanking TRS & ouT
U, AUX N J" (=] Sync/Burst | wrsT FIFO RRST
(** Add " -~
CLIP ON BLK MODE
MUX MODE ClpDaTa  |PRON LIMIT ON otc.
AUTTRS Phase
H, PD, CPP o—|»| ADPRS TRSID Chook TRSJIST
Gen Gen
Sync &
TRSDLY Burst Gen
Delay
Control
SYNCEN, BURSTEN
Clock
CLK NV CKO
SADRSo—
SDATAO=—=| DLYCTL CKINV
) DIAG
CSo—» Serial F°DIAGSMPL
CKDo—={ Control SAMPLE

J

CKXo—»| Register
PARA/SERI o—
PARADATA o——
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SG-211 + LE-118/Option (SD-30/DA-72)

=\VD
- = LALT
> F-HZ
- =BLK
EXT-CF | . sC
INT-H
Sync Sync Generator Block Driver - OE
REF In— Separator K d > —VBLK
Block REF-OP, SYNC1,2 - | »CFE
CFSTS - L= CKX-CPU
=HD
- »\/Z
- = CF-CPU
CKD CF, OE, VD, HD, HZ,LALT, BLK, SC, VBLK, VZ, INT-CF
ADD
WDATA - OP-STS LE-118/SD-30/DA-72
RDATA CKX-SG, CKD, ADR, DIO, DIOR, CS
SLATD ~=—»| CBo|ntr|?| CF-STS
oc - >
THERMO .
= Edit PVW Out Processor Option = Edit PVYW
RST CKA, CKB - Out 1-3
FUSE
CKX
INT-OE (CF) > Ref. Out Generator Option - Ref Out
EDPVW 0-9
ROMCS, ROMCK, ROMD, ROMI EEPROM
REF-IND, REF-OK, REF-NG ‘® D3
CN7:
Jig Out
CN5 = RoughD/A O
Terminal
(232C) TXD, RXD, RTS, CTS ‘D oNG
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SG-211 D-1 (Component) Sync Generator and LE-118 (Default) / SD-30 / DA-72 Options

Sync Gen.
| CNZ1 - ZiTo o S ! |
I — | Analogue Ref S Ext O/E OED e ) i !
. nc
ep ontro i
© 200} Filter Sp1 201 Control Gen 400 Gen 402| | ! |
1
o L Y Ext H . b i |
Sync | {27m [ | L |IntH ] i
cNgas | | Sep2 2038 LComp 309 co ||3050 [T Gen a0z A i G & | | coNxe
_______ ! d ] 403 =l 412/3 (See Schematic)
1
| TP 301 Ref Sync ! L i
I CKX PLL Status 301/4|— 7 |_|FRReset| [T O/E B ' '
I: ! Gen 401 Gen 405 i |
| CKX Gen 109/10 — | i
1 1
1 1
i 4 L i VD Reset| —— \(/;D 11 [ckx : i
. - —1Gen en Gen 406 !
i command | [Seral F Write Port 107| |Read Pert 113 | 401 405 ! i
] | | |
‘: 100/1/5 L |
T — V Blank Vz i !
| J1041 | Gen Gen 406/ ! |
, Adar EEPROM 103 i | !
| Decoge—y | —— — ||| | | = tTTTUmTmmmommommomoomoooooomooooeooooooos — CK Distribution
: ]
| len za
. = —CNY2  gop
| ; | . Preview 1 ,E _I
Edit Preview Edit- Preview ' | | |
RS 232 Terminal Option N :|: Preview 2 N B 25 |
SD-30 = Digital :| |:' O~ !
. - DA-72=Analogue — Preview3 B23 | |
! , (P TP-Lyeference ! R
1
| L w11 [ Reference Out J Reference Out__ 22 |
i [ ]
. — to / from Option EEPROM SD-30/DA-72 '
Ext Connector |:|<7+|_ i ‘Zl:‘o s e ! | !
Inga’gns Llﬁemor Bus I|:|<7+i 1 To/ from Option 4>|:i:I—> @ Reference | SD-30/DA-72 [ s ! e
y | +i ! i =~ Present Only Sync /BB | Front
— L1 |
et S -] | | Termina
Front

S3

S2

Sync / BB

525/625

i LE-118 / SD-30 (BKDS-6060) / DA-72 (BKDS-6062)

I
I
JE—

[}
Test D/A [ 1-{©O TestD/AOU
[}

6-06b V0.01
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:2s5s8 Training DVS-6000C CPU Concept and Diagnostics

To Dual Port RAM

Data Bus —————————— To RAM Decoder
1C21-23
CLK Address Bus

Address Bus

Clock IC2
Generator Address 2427
Decoder
X1, X2,1C5, 11

TP5

1C3,4,7,8, Q1 - IC1,1C201

ACK
— | Generator []

[> «  Data Bus

% Back Up ? ] IACK
o+ + Reset | Generator IC17, 18
1 Address Bus
Generator
CPU 0 FPU [
IC10, 11 IC19 20
IC4 :
S2 1C9, 11 | [>
ﬁ;@{ Abort IPL - - Data Bus

Generator o <]
Control ‘

OTP7
OTP6

Reset

From IC54 To IC54 Y

CPU Block
Address Bus
Data Bus
1IC71,72,73
+5V TP9
S2 RB1
DA
*1 SG Status
c10 FAN3 IC74, 75 NDI LED
FAN2 = 1
C9 > i (]
= FANL | = Driver = I}
PIO
+5V
IC76 RY1-7
S2
= Driver [—= Relay
ri D-Sub
+5V 26 Pin
S2 % CNG1

6--72 CPU simple and C-75 CPU diagnostics
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:2s5s8 Training DVS-6000C CPU Memory
RAM
Control — Decoder
31-35/107
Address Bus [> RAM
21-23
36-47/88-95

217

Data Bus —}- [: :] u ROM

24-27

Flash
Memory
209-212 ] EE
PROM
Memory Block
~ Address
CHECK SUM
17fffe
MAIN PROGRAM
— 100000
Monitor and Adjustment TEST Program
—000000

Flash Memory/ROM

6-73 memory block 6-74 Flash memory
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Memory Maps
EEPROM

BLOCK  PAGE

BLOCK  PAGE

00 | A 80 (A
00-1F 0 80-9F 0
Board Information
0 4 (Read Only for Service)
ASCII
e, \ 101 ) \ 90l
Control Information
20 (Never Open) A0 A
20-3F 0 BINARY AO-BF of |
1 5 :
30 BO
(32wW) \ 1|y (32w) \ 1 :
|
|
/ 20 | A / co || A
40-5F 0 CO-DF 0
After Sales
2 6 Board History
) \ 501 2 \ Dol for Service use
Product Information ASCII
(Read Only for Service)
ASCII
60 EO 16bit x 16 lines x 4 pages
60-7F / 0 EO-FF / 0 = 32 words
3 0
32w 70 32w FO
(32w) \ |y (32w) 1lyy
DVS-6000/C Memory Configuration
EEPROM
CI
A RAM D
PROM Working —— FDD
Buffer
B
FLASH
MEMORY

Phil Spiegelhalter / BPE 1995

DVS-6000C Course Notes April 95
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CPU-147 CPU Board (DVS-6000/C Mainframe)

IC1

= MC68020R33 if Keyframe Option Installed

10 201 = MC68EC020RP25 if No Keyframe Option

! IC2 =MC68882R25 or MC68882RC33 as appropriate ! !
| X1 = 50 MHz (Standard) or 66.67 MHz (Keyframe Option) Ram Terminal 25pin |
| COR 2 KF /NOR select >> KF in either case Decoder ! !
| X2 = 16 MHz Data Bus =1 31-5/107 | |
| TP 4 Clk RAM H — ] Control
| Address Bus 21.3 =1 ggzgg | Panel |
| Clock \ \
| Gen ‘Addr Dec > ROM DP Ram| [ cPU 422 I‘—>':j—D EditA |
: L Ack Gen [ ~ 217 60 63 69j ] EditB
| S1 Back 1P ® Reset —{1Ack Gen <l4-7 Flash 1 1
| NEO{ & Reont ] 203-8 |__{Memory || | FEPROI DPRam| [cpu|  [422 '4—>|:‘_|_|:| oMEL |
! 3/4/7/8/Q1] CPU FPU 209-12 30 62 98 70} — D DME2 |
| Bus Error ke e | |
Gen — o
i 10,11 — 7 DP Ram]_[ CPU |:| 722 I User i
S2 99 100 102} E— D "Matrix"
1 Abort IPL I 1 |> . !
| M ERd 203 2 — 4 HD847180CP | |[Note: DME T Taberied DVE] |
/20| DME 2 labelled Aux
Front i 1 i i Serial Tally labelled Matrix i
ron . .
1 RXD oN2 , O TP 7 DSACkO ol (?TP 18D OUT ‘ oy | in Blocks / Schematics |
2 TXD | WY O TP8 DSAckl Serial N | W Data + |
3 CTD >
4 RTS i ! Iz ?TP 19DIN i » B2 | W Data - |
N (Master), Driver |
5 Ground A: | and | Cc1 | R Data + |
(?TP 20 ADDR Selector| B1 R Data -
(Factory Use) ! Periferal 232C 62 »l C3 ! Addr + !
CN X1 =y Processor TP 21 CKD > | |
- — I » B3 Addr -
vz No PITs ? » | |
| <l INTs MB89394-PF » Ca CKD +
HD D 54 » 52| | cxo- |
VD > D4 I CKX |
FRE—— »| BS | Reset |
TP 8VD | Real Time Cloc g
i 4= (for Disc Format) 8? 4 :i i CKX CPU i
55}
| s3 1o l
L O TP 9 DA
CN X1 | RB1 DA ! ! !
SG Status [
Fan 3 1 = | | |
C10 74-5 88 | | 25pinD type |
Fan 2 Cc9
" GPI Out |
Fan 1 c8 S PIO Relays 1-7 :l—lil | |
| GPlIn1- |
| o CNB4s
| TP 10 Sense +5 |
Front CN1 l 71-3 TP 11 Sense +5 Mon |
(Factory Use Only) | TP 12 Sense -5 |
JCK — IGNXL o\ Monitor Voltage QP !
A 16] Sense L l |
JDOut I 251 TP13 Therm ? 77-8 AtoD |
1 - Convert |
| B10]
JDIn — TP 14 PS Therm & TP 15 CPU board Therm o—| X
A3 | Fuse (+ve)
I Fuse Open T |
JAddr D3 | Fuse (ve) Detector . é 6 |
JRST - H
IRS | TP 16 Fuse + TP17fuse- | 80-1 |
JCTL 1 |
| PJS Artworks December 1993 6-12b
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( Power ON ]

Y

System Setting Switch
Reading S3

l

(Operation Mode)

Flash Memory
Check Sum

\j
(Emergent Set Up Mode)

:

(Tast Mode)

Copy of Program for
Floppy Disk Control
ROM->RAM

Copy of Program for
Floppy Disk Test
ROM->RAM

Y

Y

Reading Set Up
Data
EEPROM->RAM

Run
Down Load Program

Run
Test Program

Y

Run
Main Program

Y

RESTART

Executed On The ROM/RAM

Executed On The FLASH MEMORY

Operation At Power-ON
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Power Supply

CAUTION:

The DVS-6000C Mainframe Power supply
is NOT Auto-range switching

SELECT the correct voltage setting
BEFORE applying Power!

PDF Edition
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Power Tray and Voltage test slots

CAUTION: Check Voltage Range Selection prior to installation!

Power Tray
Operational
Release Screws

Voltage
Selector

Slot 1

|

Transit Screws at rear need not be removed prior to installation

o O

|

Voltage Adjustments

+5 Volt x2
-5 Volt x1

!

Slot 18

1

Door (Air Inlet)
contains Air Filter
This should be
cleaned regularly

Two +5 Volt power supplies are provided: each supplying %2 the boards, and both monitored
by the CPU board. The -5 volts supply is used by the ECL ICs including the SDI input and
output ICs SBX1602A /1601A, and any analogue inputs / outputs.

Rear Connectors

Transit
Screw
@

Inputs  Inputs
25 17 9 1

32 24 16 8
@ Q

Assign
Aux 4

OME 1 Pgm

OME 2 Pgm
Pgm ‘.Pgm
Pgm ‘.Pgm
O Orssin 5, @ ' ' '
.‘Aux 1
Aux5 @ @ Aux2
Aux 6 ‘.Aux 3

Ref
loop

5

w @

2/U

Ref

Transit

Out

Screw @ Earth
Q@

IEC Mains Socket is attached to
chassis, and not power tray

. Control
<— (DAME)j_ Edit A Panel
ux
<4 DME2 EditB
(Aux)
Serial
<= User Tally
4= "SCSI" GPII/O Terminal

1/2/3 or YUV outputs are
Analogue Edit Preview

Serial Tally labelled "Matrix"
on schematics

"SCSCI" interface intended for
MY-67 via IF-499 on SG-211

Phil Spiegelhalter / BPE(B) 1997

DVS-6000C Course Notes April 97
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Power Supply Assembly

LE—76—| @ @ @
Power Socket attached to Main unit _ _ — I
Power Chassis Assembly unplugs from main unit - — s - h - h -
) |_ CN 13 CN 14 CN 15 CN 16 TH1 1
| | 1)2(3 1/2(3 12(3 1/2[3 eni!
N L PS Temp
| U [ ] [ 1 S
1.2.3 ense 1
| & | [ s s S
28 | Sense 3
| E
I = | DC-DC Power Supply Modules |
MB-482 J | 300V dc Input
—_— e — = (-) input terminal is NOT ground / |
Front Controls |
| en7 !
- - _ Circuit | Startup Protection cate Contral Sense +5A
CN? Breaker Bypass Control | VVoltage Supply 5 A
T I Diode Switch — Detector - CP 1 = 2345
1o | -
3 D1,2,11,12
Line Filter onal Normal Cl11-14 +5VA Supply G“’fg%ﬁ
! cr\is XL R3.4 Ripple Sense Groundé
2 | o o——— [ - — -
3 s/ Startu e Filter |
Power i N p D5 C15-22 cN g
| Switch | Sense +5 B 1
CAUTION! | —r | [
. | - 2,3,45
I I | Voltage C’\i ST1 CP 2 +§ CN 10
% 2 - +5VB Supply Ground A
VO tage Se ector [ Selector 3 JSTZ Selector controls Mode of 1234
|

|

|

! 110V / 230V
! Used
|

|

Bridge rectifier

Sense Ground A
5

CN 11

Sense Ground 1|

1

CP 3

Supply Ground
PPy 2,345

CN 12

-5Vall

Supply -5
PPy 1,2,3,4

S -5
ense 5

MB-482

Motherboard
CN 20

Motherboard
CN 10

Slots 1-10

Motherboard
CN 10

Slots 11-18

Motherboard
CN 10

Slots 1-18
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DIGITAL COMPONENT VIDEO

Analogue Field Blanking |

| 622 | 623 | 624 | 625 | 1 | 2 | 3 | 4 | S5 |6-18] 20 | 20 | 22 | 23 |

ONINIVHL TYJINHO3L

11 oo oo oo oo oo 0o 0o oo o0

11 11 11 11 11 11 11 11 oo a0

10 10 10 10 10 10 10 10 10 10
I Analogue Field Blanking |

Field 1 - # Field 2

LT 1

| 310 | 311 | 312 | 313 314 315 316 317 |318-331] 332 333 | 334 | 335 | 33 |

Digital Field Blanking

e
e
e

11 11 11 11 11 11 11 11

oo 11 11
11 11 11 11 11 11 11 11 11 o0 00
H10 10 10 10 10 10 10 10 10 10 10 10

TYNOLLVNHALNI 1SVOAVYOHa ANOS
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