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DVS-6000C

Power Tray and Voltage test slots

Power Tray
Operational
Release Screws

Transit Screws at rear need not be removed prior to installation

Voltage Adjustments

Slot 1 Slot 18
Door (Air Inlet)
contains Air Filter
This should be
cleaned regularly

+5 Volt x2
- 5 Volt x1

CAUTION: Check Voltage Range Selection prior to installation!

5A 5B -5Voltage
Selector

Location of Boards
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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
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Rear Connectors

Inputs Inputs
191725

32 24 16 8

Pgm

Aux 4

Aux 5

Assign

ME 1 Pgm

ME 2 Pgm

Pgm

Aux 1

Aux 2

Pgm Pgm

Ref
loop

1/Y

2/U

3/V

Ref
Out

DME 1

DME 2

User

"SCSI"

Edit A

Edit B

Serial Tally labelled "Matrix"

GPI I/O

Control
Panel

Terminal

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

Assign

Aux 6 Aux 3

(Aux)

(Aux)

Serial
Tally

on schematics

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

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

Transit
Screw

Transit
Screw Earth

DVS-6000C
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DVS-6000C

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   OUT-2
11 *CRK-4 Chromakey Processor  ½ of BKDS-8031    * CRK-4
12 *CRK-4 Chromakey Processor ½ 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)(3½“ 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])         /MY-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



OUT-3

SD-31

XPT-2 or XPT-3 or XPT-4 or AD-107

MT-90MT-90

MAT-4 MY-51/ MY-61 CRK-4 CRK-4 WKG-10 CPU-147 SG-211

Bkgnd
Colour

21

Bkgnd
Colour

MIX-8A

SD-31

SD-31

SD-31

SD-31

SD-31

SD-31

SD-31

SD-31

SD-31

FM 1 FM 2 Chromakey 1 Chromakey 2

LE-118
/SD-30
/DA-72

WP-37

Safe

Title

Edit Pvw
Re-Entry

Flex / Assignable Output

DSK-9A

Preview

Programme

Chroma Key (View)Chroma Key (View)

ME 1

ME 2

Prog
x4

Aux 1

Aux 2

Aux 3

Aux 4

Aux 5

Aux 6

Edit
Preview

KPC-5

BD-22Mix Effects 1

Mix Effects 2

Downstream Key

Edit Preview

Aux Buses

Black  generated
in Crosspoint ICs

KPC-5

BD-22

Key/

PVW

MIX-8A

Edit Preview

Nominal  ½ line delay in Input TBCs     Nominal 1 H delay Overall

Wipe Solid 1

Wipe Solid 2

Aux 5 = Frame Memory Source   [MY-61: Aux 6 = 2nd Input]

DVS-6000C  Vision  Switcher (Mixer)

V2.1 July1995PJS Artworks 6-block

ME 1

Mask 1

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

ME 2

Mask 2

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

Last X Last X

Wipe Shape as Mask

CK Mask

Chromakey Source

(25-32) (17-24) (9-16) (1-8)

ME 1 and ME 2 Pgm Re-entry

Ref

Ref
OutSerial Control

Serial 
Interfacing

Memory
GPI's In/Out

Assign

Key/

PVW

10

5 6

7 8

9

21412111413

18 17 16 15

WS
WS

CK
CK

Mask

Fill
Fill
Key

Bkgnd
Bkgnd
Key

WS
WS

CK
CK
Mask

Fill
Fill
Key

Bkgnd
Bkgnd
Key

Mask

DSKey
Fill
ME 1
ME 2

Test
D to A

(AD-107 comprises  Y,U,V and K, Y,U,V and K inputs) MY-51 Structure shown

(SCSI)

MY-61

MY-51MY-51

ME2 Pvw

ME1 Pvw

SCSI

Edit Pvw
Safe Title

IF-199
with MY-61

(SCSI)
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DVS-6000C

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
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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.

A

B

ON AIR

NEXT DME/2

Aux 1

Aux 2

Aux 3

Aux 4

A

B

DME-5000/1

On Air

"Next" DME OutputOn Air during Transition

before Transition

On Air
After Transition

New
Single Channel Background DME 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.

A

B

ON AIR

NEXT

NEW

DME/2

Aux 1

Aux 2

Aux 3

Aux 4

A

B

DME-5000/1

DME-5000/2On Air

"Next" DME Output

+combiner

Combined
On Air during Transition

before Transition

On Air
After Transition

OLD

DUAL DME Background Transition

Note: Both pictures are via DME (1 frame delay)
while DUAL Transition type is selected

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)
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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 (Z)

The intersect may be "soft"
and dissolve through.

Over / Under Isolate Dim Fade

Images may be translucent Lighting type effect Transparent with Z

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.

or

1 2 3 4 5 6 7...
Physical IDs
(Unique!)

Channel1  Channel 2  Channel 3  Channel 4
Software
Selection

+ Global  + Globa lInclude Global?

DVS-8000C

DME

AUX

Matrix

BKDM-5080

Panel

Source Selection

Control

Video Sources
looped via BKDM-5080Internal Sources
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BKDS-8010/11 or BKDM-5070

Phil Spiegelhalter Jan 95 5Combine v2.10

IF-294A/B DIF-9
BKDM-5013/5011

SPG
Reference

Digital Video

Digital Key

(Analogue)[A]

(Analogue)[A]

Analogue

Serial to
Parallel

(A to D)

Selection
Input

Y

C

K

IF-294A/B DIF-9
BKDM-5013/5011

SPG
Reference

Digital Video

Digital Key

(Analogue)[A]

(Analogue)[A]

Analogue

Serial to
Parallel

(A to D)

Selection
Input

Y

C

K

IF-294A/B DIF-9
BKDM-5013/5011

SPG
Reference

Digital Video

Digital Key

(Analogue)[A]

(Analogue)[A]

Analogue

Serial to
Parallel

(A to D)

Selection
Input

Y

C

K

IF-294A/B DIF-9
BKDM-5013/5011

SPG
Reference

Digital Video

Digital Key

(Analogue)[A]

(Analogue)[A]

Analogue

Serial to
Parallel

(A to D)

Selection
Input

Y

C

K

Matching Overall Delay on all Systems:

DPR-16

Delay 2 Recursive
Frame
Memory
Shadow and
Background
Border
Generator

Channel 1 Output

Channel 2 Output: 1 and 2 combined

Channel 3 Output: 1, 2 and 3 combined

Channel 4 Output: All four combined

Recursive
Frame
Memory
Shadow and
Background
Border
Generator

DPR-16

Delay 2

Phase at combiner determined from DME Combiner menu

Combiner
(Option)

BKDM-5021A

YUV

Z

K Z

3D (Z)

Dim  (C)

(Graphic) (Graphic Mixer)

FiFo

YUV

Dim  (Y) Delay 1

Delay 1

Delay 1

Delay 1

FiFoFiFo

Fade (K)

K/(Z) Z

Internal Bypass
Option by switch

This is not the bypass route
No Combiner installed route

Combiner
(Option)

BKDM-5021A

YUV

Z

K Z

3D (Z)

Dim  (C)

(Graphic) (Graphic Mixer)

FiFo

YUV

Dim  (Y) Delay 1

Delay 1

Delay 1

Delay 1

FiFoFiFo

Fade (K)

K/Z Z

Internal Bypass
Option by switch

This is not the bypass route
No Combiner installed route

Combiner
(Option)

BKDM-5021

YUV

Z

K/Z

3D (Z)

Dim  (C)

(Graphic) (Graphic Mixer)

FiFo

YUV

Dim  (Y) Delay 1

Delay 1

Delay 1

Delay 1

FiFo

Fade (K)

K

Internal Bypass
Option by switch

This is not the bypass route
No Combiner installed route

Combiner
(Option)

BKDM-5021

YUV

Z

K/Z

3D (Z)

Dim  (C)

(Graphic) (Graphic Mixer)

FiFo

YUV

Dim  (Y) Delay 1

Delay 1

Delay 1

Delay 1

FiFo

Fade (K)

K/Z

Internal Bypass
Option by switch

This is not the bypass route
No Combiner installed route

DME 4

DME 3

DME 2

DME 1

DME 4

DME 3

DME 2

DME 1

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

DIF-9 IF-294A/B
BKDM-5011/5013

to Serial
Parallel

Digital Video

Digital Key

Analogue Key

Analogue Video

Y

C

K

(D to A)

Y

U
V

DIF-9 IF-294A/B
BKDM-5011/5013

to Serial
Parallel

Digital Video

Digital Key

Analogue Key

Analogue Video

Y

C

K

(D to A)

Y

U
V

DIF-9 IF-294A/B
BKDM-5011/5013

to Serial
Parallel

Digital Video

Digital Key

Analogue Key

Analogue Video

Y

C

K

(D to A)

Y

U
V

DIF-9 IF-294A/B
BKDM-5011/5013

to Serial
Parallel

Digital Video

Digital Key

Analogue Key

Analogue Video

Y

C

K

(D to A)

Y

U
V

Input
Effects

LPF

Defocus

Memory
and

Input
Effects

LPF

Defocus

Memory
and

Input
Effects

LPF

Defocus

Memory
and

Input
Effects

LPF

Defocus

Memory
and

Graphic

Graphic

Graphic

Graphic

Re-entry
V Device 4

K

V Device 3

K

V Device 2

K

V Device 1

K

V

K

V

K

V

K

V

K

Aux 1
Aux 2

Aux 3
Aux 4

Ext 1
Ext 2

Ext 3
Ext 4

BKDM-5080

DVS-8000C
Pgm
Clean Feed

ME 1 Pgm

ME 2 Pgm

Matrix

2-7

2-12-3

Matrix Matrix
DME 4 DME 3

DMEs

AuxDME

Swer
FDD
Swer

ME 1 Pvw/Key

ME2 Pvw/Key

DME 1 DME 2

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

Source Select

Source Select

Recursive
Frame
Memory
Shadow and
Background
Border
Generator

DPR-16

Delay 2
Source Select

Recursive
Frame
Memory
Shadow and
Background
Border
Generator

DPR-16

Delay 2
Source Select
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1H for DVS-8000C Vision Mixer and BKDM-5080 routing matrix
Nominal delays are:

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.

DME-9000

Input

Output

-1H +1H0H

±0.5H

+2H

±120 Clocks

Advance Reference

Reference

Delay

1 Frame + (±8.88µs)

External

±0.4H

±4µs

DME-5000

Input

Output

+1H0H
Advance Reference

Reference

Delay

1 Frame +

1 Frame +

External

Analogue
Output
(Option)

DVS-8000C

Individual Input

Output

-1H +1H0H

±0.4H

+2H
Advance Reference

Reference

Delay

External

System Phase

Reference Out
for VTRs etc.

and -128 to+127 clocks picture phase

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

DVS-V1616 = 44ns  DVS-V3232 =42 to 50ns  DVS-V6464 = 48 to 80ns (D1)

Digital Timing V0.1 Dec 91 PJS

Minimum timing = ME1+ME2+PP processing
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Phil Spiegelhalter Artworks Jan 95 Digitest  V1.0

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.

Part Numbers:

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

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
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Directory Structure DVS/DME Version 4 Software

3 types of directory:

Effect / Snapshot / Setup

Sub-directories for each channel

Files are identified by the DOS .extension

Files may have any valid name

Files are compressed

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

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  75W  
Amplitude  800mV ± 10%
Offset 0 ± 0.5V 
Connector   BNC 75W

Channel Code  Scrambled NRZ

D1 Format 4:2:2 Signal Transmission                
Bit Rate  270 Mbaud (27MHz x 10 bit words)  Y:U.V at 13.5 : 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.

200mV 10ns
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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     

  

Gain Gain Gain
not fitted OFF / ON INT / EXT

If BB select=Int
Sync

If PAL mode
Setup4x BB Sync Burst

Replace BB Select(Pedestal)

Chromakey

Y
U
V

R
G
B

DSK

Border

GENLOCK PHASE CONTROL AUXILIARY BB PHASE CONTROL

0 / 180° 0 / 180°Fine° Coarse < H > Fine Fine° Coarse < H > Fine

...Subcarrier... ...Subcarrier...

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

Analogue Systems: Constant Adjustment

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

50% point

Waveform Monitor on Ext Ref

50% point

Waveform Monitor on Ext Ref

Recheck H Phase

(may be 1 cycle out)

Align Burst Vectors

(Phase and Amplitude)

±20°

Use Fine H Phase
to align Sc-H phase

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.

Digital

Mix-Effects

D-A

D-A

D-A

Encoder
Chroma

Y

V

U

Composite

Y/C

Component

Y,U,V

Outputs

x

DSK Key

Key

Y C

Y/C
Separator

Chroma
Decoder

A-Bus Playback Sync

A-D
Converter

Y U V

Frame
Synchroniser

Write
Clock
Generator

System
Clock
Generator

Reference

Genlock

908H

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.

Sony Serial Digital Interface - Introduction

SDI Introduction
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Parallel Digital

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Clock ECL+
Sys Gnd
Data 7+
Data 6+
Data 5+
Data 4+
Data 3+
Data 2+
Data 1+

Data A+
Data B+
Chassis Gnd

.

Clock ECL- 
Sys Gnd
Data 7-
Data 6-
Data 5-
Data 4-
Data 3-
Data 2-
Data 1-

Data A-
Data B-

.

msb

lsb

8 bit data
0-255

10 bit data
fractional values

CCIR-601/656 Data Interconnection

1 and 255
not valid data

16

235

0

255
254

1

.00

.03

.02

.01

.00

1
0
0
0
0

Data A Data B

220 levels for luminance (Black to White)
235 levels for chrominance       (0-100%)
0 chrominance = 128

0 chroma

+100%

-100%

128

C    Y    C  : Y  :  C    Y   C  : Yb r b r27MHz 4:2:2 video:

27MHz Key: 0  : K  :  0  : K  :  0  : K :  0  :  K

27MHz Key/Z Z  : K  :  Z  : K  :  Z  : K : Z  :  K
a b a b

720 Active Y samples per line
No half-line blanking (Orthogonal structure: no sloping scan lines)

Data 0+
Data 0-

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
g, , y

TRS:   SAV  / EAV     FF.xx  00.xx  00.xx  XY.xx

Scrambled Data at 270M baud (bilevel)

x + x + x0 5 9

C Y C    : Y C Y C   : Yb r b r

7

6

5

4

3

2

1

A

B

7

6

5

4

3

2

1

A

B

. .

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 ½ and ¼
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 0'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.

Digital Options

SDI Introduction
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The Overall Structure of a typical Serial Digital Link

SBX-1601A SBX-1602A
8/10 bit data

27MHz / 4fsc

270 M baud

Direct 
or via

Line Driver

More
Outputs

1 Output

8/10 bit data1 H FiFo msbs

1H FiFo lsbs

Read (Internal) Clock 27MHzWrite (Incoming) Clock 27MHz

TBC
Controller

Active Loop 

Coaxial Cable
~200m

CXD-8199Q
/CXD-8364Q

/CXD-8883AQ

Write Start (TRS) Read Start

Read Enable (lsbs can be forced to 0)

CXD-8199Q Controller detects TRS for write Start, Blanks Vertical and Syncs 
CXD-8364Q (Pin Compatible) includes "Through Mode" option (no blanking)
CSD-8883AQ includes Input Video Processing, EDH, and understands Key/Z inputs

TBC Controller Versions Optional Truncation to 8 bits
If incoming 8 bit data includes
Non-zero data bits A,B, these
can be forced to 0 at the Fifo

SDI Transmission Levels
ECL levels (800mv 10%)
into 75 ohms offset 0 0.5V
Self-clocking Scrambled NRZ

TRS Monitor

Rounding to 8 bits is available
at an earlier stage, if required

Not all designs use a 1H FiFo

By choosing a simple clock frequency of 10x the basic data rate {4x fsc 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).

200mV 10ns

Scrambled 800mV NRZ SDI Waveform viewed on an Oscilloscope.
With a 400MHz bandwidth, little modulation can still be seen

Although theoretically possible to use "Eye Height" measurements,
Risetimes will be severely limited. A 4 GHz Oscilloscope is desirable

(A Wfm-601e could be used to observe and measure the sdi waveform)
it is recommended to observe the "decoded result" using a Wfm-601

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

The Sony Serial Digital Interface

SDI Introduction
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TRS &
Sync/Burst FIFO

Add

RDClear

Sync &
Burst Gen

Phase
Check

Clock
INV

Y, Y/U/V
U, U/V

U, AUX

H, PD, CPP

CLK

Blanking Gate TRS Select
Sel Stat

Clip On
Clip Data Blank Mode

etc.

DR On
Mux Mode

Limit On

AutoTRS

Delay
Control

TRSDelay

SyncEnable, BurstEnable

SADRS

SDATA

CS

CKD

CKX

Para/Serial

ParaData

WReset RReset

CKINVDelay Control

DiagSample

TRSJST

OUT

CK0

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

Serial Control
of Parameters

FF00
Reject

Dynamic
Rounding

White &
Dark Clip

User adjustablevideo limits 10 to 8 bit optional rounding FF, 00 reserved for TRS (Not in through mode)

(D2)

!H

Final Output Timing Adjustment

Blanking

TRS ID
Gen

ADRS
Gen

Muitiplexer

DIAG
SAMPLE

Serial

Register
Control

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

2524

D
0Y

D
0X

3031

P
C

X

P
C

Y

2322

D
1Y

D
1X

2120

D
2Y

D
2X

1918

D
3Y

D
3X

1716

D
4Y

D
4X

1514

D
5Y

D
5X

1312

D
6Y

D
6X

1110

D
7Y

D
7X

98

D
8Y

D
8X

76

1

3

4

LST

SX

SY

D
9Y

D
9X

29

Y
C

C

Parallel To Serial Converter

NRZ NRZI X9 x X6 + 1 Scrambler

35 36

37 NC

2 GND

5 GND

32 GND

26 VEE

27 VEE

TN1 PCK

PLL Lock 

Serial Clock

Parallel Clock

Detector
Timing 

Generator
Phase

Detector

000hex 
Detector

VCO 

S
er

ia
l C

lo
ck

P
ar

al
le

l L
oa

d

28

RSE

34

TRP

33

FV

SBX1601A

10 Bit x 3 Word Shift Register

DVS-V3232

In Equalise + Regen Buffer Buffer SBX 1639 Regen Cable Driver Out

D1

[D2 NTSC]

D2 PAL

4 per IC4

4 per IC

4 per IC

4

4

1-16 17-32

16

22

3 3

3 3

3 3

18

22

Total
48 - 56ns

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.

Interconnection

SDI Introduction
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SBX-1602A
The Sony SBX-1602A is used for recovery and Serial to Parallel conversion of the data.

S/P

1/10

TRS270
MHz

DescramblerEqualizer 30 Bit 10 Bit Data

Recovered TRS

Parallel Clock
27 MHz

(SDI)Mon Out

D In

A In

SBX1602A Serial to Parallel Convertor Block Diagram 

(3 Word) DET

buffered test point

or Active Loop

D input: unequalised SDI input - used for on-board  selection of locally created signals / separately equalised sources 

A Input is for a signal which is likely to require equalisation before recovery, eg after  passing down a Coaxial cable

Latch

(Reclocked SDI)

270 MHz
CK PLL

Sync / 
to

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 75W 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 P1P2P3P4 0 0 where: 
F = field ident,          V = vertical blanking ident, H  =  StartAV / EndAV (start /end of active
video) and P1 to P4 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.

 SDI Signal Recovery

SDI Introduction
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22
ADR

D9-D0

23
DIO

24
CS

20
CKD

21
CKX

16
RST

38
RPT1

39
RPT2

40
WCK

Serial
Control

2CK DL

25 TRS/ Sync (SAV/EAV)

12
Sample

47, 46, 45,
Write H, V, Field

Data Diagnostics

Video Phase

(Not In Through Mode)

44, 41

48, 37

36-32
30-26

Write Pulses WPT 0,1 

TRS-ID

1-5
7-11

Detect

Generator

Counter
17

RCK
14

RH
13

RV
18

RFLD
15

RCFP

42
V Invert (NTSC D2)

Colour Frame
Checker

Data Sampler

Generic Block Diagram for  TBC Controllers

7
6
5
4
3
2
1

A
B

D9-D0

Mask Vertical
Remove TRS

except in
Through Mode

Video Level
Process

(CXD-8883AQ)

(CXD-8364Q)

TRS
FF 00 00

(8 bit)

Timing

Serial
Control

Data In Data to FiFo

Write Color frame

Internal Timing

EDH
Sampler

0

For D2 : NTSC use only

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

Timebase Correction

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 A to 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, DNWs, 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)

D.C. bias

Low frequency

1:19

20:20

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. 

H -Rate H -Rate
Unlocked or 1 level = Not O.K.

O.K.     (Random Polarity)     O.K.

Monitoring the detected TRS from the SBX-1602A

Blanking
Width

Test point

Reference / Trigger

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!

SDI Testing

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!

Errored Time Errored Time

0 12345 ..15 ..16 ..20
Error Count

Switch point - line 7

Full Field

Active CRC data on line 6

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

Automated Error Monitoring

SDI Introduction



 DVS / DME - Phil  Spiegelhalter  1997 V2.1                          9   

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.

I Frame Data

B Frame Data

Uncompressed 4ch Audio

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

40%

(10:1)

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.

       SDI for Other Purposes

SDI Introduction
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DVS-6000C

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.

CPU Board Processor Processor
Board D

S/P

Mother Board                                                  Serial Bus

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

P/S S/P S/P S/P

Board C
Processor
Board B

Processor
Board A

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

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0

Card Address IC Address IO Address
Read
/Write

Address and Data Formats

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.

ADRI

CA4
CA3
CA2
CA1
CA0

  Card
Address
  Input

Proper number
  for each Slot

CXD8052Q

Mother Board Video Process Board

Card Address

Motherboard Circuitboard

Slot Address

Address

R Data

W Data

Clock

CkD Clock

Serial I/F IC
(CXD 8052Q)

D - A
(x12)

Switches

E  PROM2

Compare

Decode

RD

WD
CS
SCK

LD
DI
CK

Serial to
Parallel



Technical 
Training

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

DVS-6000C

ADRI              DIO

CXD8052Q

Mother Board Video Process Board

IC Address

DIN

Y09

Y0A

Serial
Input

Parallel
Output

Serial
Input

Parallel
Output

latch CK latch CK

Incoming data is then distributed ( in serial form ) to the appropriate IC, 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.

CKDO

ADRO

    DIO

CXD8052Q

IO  Address

CKD      ADD      DIO

Y1C IC28 (Digital Sw'er LSI)C (h) = 28 CS

   Latch

SIF Data
   Latch

   Latch

Execution
   Latch

 Each
Circuit

CKD CKX

 Data
Clock VD

DIO
Serial
 Data

Dual Latch Configuration (Example)

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

ADRI              DIO

CXD8052Q

Mother Board Video Process Board

Read / Write

DIN

DOUT

 Serial
Output

Parallel
  Input

CS

Y32

latch CK
S/P         OE

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.
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DVS-6000C

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

   Serial to
Parallel

Converter IC

Analogue to
     Digital
  Converter

   4Kbit
E

2
 PROM

Communication CPU

Plug In Board CPU Board

Serial Control Bus

Board EEPROM Configuration

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
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DVS-8000C

Serial Control Concept

Timing (Vertical Rate Control - Field Based Operation)

VD

VZ

CKX

(CPU)

(Boards) Receive Parameters Execute

Make Parameters (68032 @ 33MHz) Transmit Parameters

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.

Interrupt Priorities:
1 NMI (Switch on front of board)
2 VD ( in VZ derived form)
3 Counter ( software starts transferring data to boards )

Hardware diagnostics:
Serial Interface to intelligent boards with 2 way communication

Power Supply Voltage Sense
Power Supply Cooling Fan(s) Stopped ( Tach pulses from fans )
Power Supply Temperature ( Thermistor in Power Tray )

Board Temperature Sense   ( Thermistor on each board between connectors )
Board Power Fail with Fuse Open Detector

Reminder: The panel requires a synchronising reference within 10H of the mainframe

to CPU
via A-D
Converter
and 
Multiplexer

Sense to CPU

On Board FuseMotherboard

+5V

Board
CPU

Edge
LEDs

Term
Panel
Edit 1
Edit 2
DME (1)
Aux  (2)
FDD
MTX (3+4)
User
Spare
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DVS-6000C

WKG-10 Board Serial Control Interface

M/E-1
Basic
Wipe Gen.

M/E-2
Basic

Wipe Gen.

WP-37
Enhanced
Wipe Gen.

Control Bus

C4
D4

H:CKD

L:CKD

C3
D3

H:ADD

L:ADD

C2
D2

H:W Data
L:W Data

C1
D1

D
D
D
C

*1
*1
*1

H:R Data
L:R Data

CNX1

A0
CNX1 Analogue

Switch

Thermistor

Thermo

*1
CNX1

D5
CNX1

CNX1

EEPROM
4

TH1

IC5

CNA2

23

24

CNA2

CNA2

RST

Slot 4 - Slot 8

Timing
Control

OE

VD
HZ

D9

D10

CNX1

CNX1

CK(13.5 MHz)

CK(27 MHz)

FLD RST

Timing Pulse

TP5     HD

TP4     CK

TP6     VDS

TP7     OEX

TP1     CKD

TP2     ADR

TP3     DAT

CK4FSC

CK4FSC

Slot ID

Serial
Control

1,6

Function 
Control

13/15/18

2

2

2

3

3

8

10

11

7/14/16-18

8

8

Clock
Buffer 8/9
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BKDS-6010 Control Panel



Fader Lever

KY-240 KY-241

KY-238

LE-112

LE-111
IF-403IF-418

Option

Option

IF-404

CPU-131CN-789

LE-113

LE-114

LE-115

KY-246

VR1

VR2

VR3

VR4

EL

FDD

KY-243

KY-243

KY-245

KY-242

KY-239 (A/B)

4

x 2 (M/E1, M/E2)

Control Panel



+ 5V

R4
10k

5V

FADER-A
FADER-B

Fader Lever
Fader Lever

GND
D3
D4

D2
D1
D0

D5
D6
D7

X/Y
U/L

17

18

16

19

20

21

22

23

15

10

D1

D2

D0

D3

D4

D5

D6

D7

CNTREAD

14

11

10

5

1

4

6

3

7

8

9

12

IC16
µ PD4701AC

Data
Bus

From
IC16

5V

24

5V

CS

CF
SF

XA
YB
YA

XB
RY
RX

R

L
M

VSS

VDD

14

IC13 (1/6)
SN74HC14ANS

IC13 (2/6)
SN74HC14ANS

5V

14
2 1

7

R2
100

R3
100

1
CN4

2
3
4

C1
0.1

C3
100p

C2
+ 47

16V

R5
10k

5V

TP1

C4
100p

TP2

4 32

From
IC21

From
IC12

52 POS-X
CN1

From
IC2, 3

KY-245, 1-52

Data Bus

54 POS-YKY-245, 1-54

CH0

CH1

CH2

CH3

CH4

CH5

CH6

D4

D3

D5

D6

D7

D2

D1

D0

A0

25

26

27

28

1

3

1

2

3

CH74

VREF5

MC18

A VDD
23

EOC16

8

9

7

10

11

12

13

14

D6

D5

D7

D4

D3

D2

D1

D0

20 A0

WR 19 IOWR

RD 21 IORD

17 CLK

CS 22 CS5

IC13

DVDD

µ PD7004C

D1 (1/2)
1S2837-T1

5V

5V

15

13

1

3

D2 (1/2)
1S2837-T1

R1
100

R2
100

C1
0.1

3

2

2

D1 (2/2)
1S2837-T1

D2 (2/2)
1S2837-T1

3

AGND
24

D.G
6 From

IC7

6-81/82 Keyboard

Keyboard   Fader Counter and Positioner A to D



BKDS-6010 Control Panel Block Diagram

Cut and Paste July 95

V2.00+ Software Switch Settings:
BKDS-6050 Keyframe Option IF-418
(to "Matrix" on DME-5000 / "Switcher Panel" on DME-3000)
Change all 4 jumpers in area A from "Master" to "Slave"
A "Dongle" supplied with the BKDS-6050 must be inserted
at the DME-3000 "Switcher Panel" connector end of the RS-422

Version 4 software is required on the BME-5000 for DME-link
Version 1.40 software is required on the DME-3000 for DME-link
A Graphics tablet may be connected to Terminal 2 of the BKDS-6010
The Wacom UD-0608R tablet and UP-201 pen is recommended
(Page 10-7 of the BXS-6020 User Guide gives connection details)



BKDS-6010 Control Panel Extract:  IF-403 / KY-238 / KY-239

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

KY-239

IF-403

Data

Address

Clock
Reset

to / from
CPU-131

Panel CPU

I/O WR

Clock

Reset

A

D

Keyboard Display Controllers

latch

Switch
& LED
Matrix

I/O RD

CN 1

1

2

6

A0-A7

Direction

Dir

Dir

D0-7
8

8

8

10

Chip Selects

8

8

CK

A0

RD
WR

R 0-7

S 0-2

BD

OA 1-4
OB 1-4

3 8

4

8

16
17

19

20

13

18

8 8

Decode
LED Driver

26/27

CN 3 CN 1

8

4

8

8

8
A-SW 0-7

A-S SW 0-3

A-S LED 0-7
A-LED 0-7

Address
Decoder

4
3

13

CK

A0

RD
WR

R 0-7

S 0-2

BD

OA 1-4
OB 1-4

CK

A0

RD
WR

R 0-7

S 0-2

BD

OA 1-4
OB 1-4

Switch
& LED
Matrix

Switch
& LED
Matrix

Enable

Decode

Decode

29

37

30

28

32

31

35

39

37 36

38

34

33

25

B-SW 0-7
B-S SW 0-3

B-S LED 0-7
B-LED 0-7

S1-33

D1-33

S41-78

D41-78

S81-108

D81-108

CN 2 CN 1

CN 2 CN 1

CN 4

CN 2 CN 3

A
B

Rotary
Encoder RV1

13

12
Reset

C-S LED 0-7
C-LED 0-7

Chip Select 7

Chip Selects 1-4

A1-2

14

Rotary Encoders
1

2Chip Select 5

Reset

Chip Select 10

Chip Select 9

Reset

A1

IO RD
IO WR

CK

A1

IO RD
IO WR

CK

Chip Select 8

Reset

A1

IO RD
IO WR

CK

+
-+-

part KY-238
KY-239 1/3
A/B

KY-239 2/3
A/B

KY-239 2/3
A/B

3

KY-238

KY-238

LED
Driver

LED
Driver

LED
Driver

LED
Driver

LED
Driver
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DVS-8000C / DVS-6000C

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 75ohm 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.



XPT-2/3 Primary Input SelectionSerial to Parallel Conversion Input TBC / Phase Control

8000/xpt2/3 PJS May 94 V3.01

Serial Control Bus

Serial Control Bus / Timing / Clocks

Clock

Address

Write Data

Read Data

Slot ID

Reset
Temperature

CK 13.5
CK 27

VD
HZ
OE

CK X
CF (Frame)

Serial Control

TBC Read Clear

Technical
Training

S/P ECL/TTL
101 102/4 Write Clear

TBC CTL
105

1H Mem
x2106-7

Read Clear

S/P ECL/TTL
201 202/4 Write Clear

TBC CTL
205

1H Mem
x2206-7

Read Clear

S/P ECL/TTL
301 302/4 Write Clear

TBC CTL
305

1H Mem
x2306-7

Read Clear

S/P ECL/TTL
401 402/4 Write Clear

TBC CTL
405

1H Mem
x2406-7

Read Clear

S/P ECL/TTL
501 502/4 Write Clear

TBC CTL
505

1H Mem
x2506-7

Read Clear

S/P ECL/TTL
601 602/4 Write Clear

TBC CTL
605

1H Mem
x2606-7

Read Clear

S/P ECL/TTL
701 702/4 Write Clear

TBC CTL
705

1H Mem
x2706-7

Read Clear

S/P ECL/TTL
801 802/4 Write Clear

TBC CTL
805

1H Mem
x2806-7

Read Clear

1

2

3

4

5

6

7

8

B 32

B 30

B 28

B 26

B 24

B 22

B 20

B 18

B 32

B 30

B 28

B 26

B 24

B 22

B 20

B 18

CN Z1

CN X1

C4
B4
C3
B3
C2
B2
C1
B1

B5
A6
D4
B8
D5
D6
D8
D9
D10

VCO
Voltage
Control

31/35

TBC
Read Clear

Timing

24/25

Serial
Control

12

Interface

Serial
Control

37

Interface

Timing
Signal

Generator
23/26

Temperature
27 TH10

10

10

10
11

Clock
Buffers

21-23

EEPROM
32 CKX

CXD8058Q

Q81-8

Crosspoint Selection

8x 5-bit Out

8x 5-bit Out

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

904

905

906

907

902

903

8x 5-bit Out 8x 5-bit Out

8x 5-bit Out

8x 5-bit Out

5 lsb

5 msb

5 lsb

5 msb

5 lsb

5 msb

Edit Preview 

ME 1 Key 1 Key2
ME 2 Fill 1

CN X1

CN Y1
PP /DSK Fill D0-D9

PP /DSK Bkgnd B # C32-D31
PP Bkgnd A A30-B28
Aux 3 C23-D21
Aux 2 A20-B18
Edit Preview C18-D16
Aux 4 A15-B13
Aux 1 C13-D11

PP /DSK Bkgnd B # C2-D1

CN X1
A30-B28
C28-D26

A25-B23
C23-D21
A20-B18
C18-D16
A15-B13
C13-D11

XPT-2/3 MAT-2

ME 1 Mask       (1)
ME 2 Mask       (2)
PP /DSK Mask (3)

ME 1 Fill 1             #

ME 1 Fill 2

ME 1 Bkgnd B       #
ME 1 Bkgnd A
ME 2 Fill 1

ME 1 Bkgnd B       #

CN Y1

CN Z1

C19-C16
A15-A12
B12-B9

C9-C6

A5-A2

C32-D30
A29-B27
C27-D25

B2/C2

CN Z1
C32-D30 
A29-B27

C27-D25
A24-B22
C22-D20

B12-B9
C9-C6
A5-A2

B2/C2

CN Y1

ME 1 Fill 1             #

CN Y1

ME 2 Fill 2
ME 2 Bkgnd B
ME 2 Bkgnd A
ME 2 Key 1
ME 2 Key 2
PP /DSK Key
ME 1 Key 1

ME 1 Key 2           #
CN Y1

C17-D15
A14-B12
C12-D10
A9-B7
C7-D5
A4-B2

C32-D31

A19-A17

CN X1

C2-D1 ME 1 Key 2           #
CN Y1

A24-B22
C22-D20
A19-B17
C17-D15
A14-B12
C12-D10
C9-B7
C7-D5

P/P Bkgd A, BME 2 Bkgd A,BME 1Fill 1, Fill 2 
ME 1Bkgd A,B

Masks 1,2,3

ME 2 Key 1 Key 2

ME 2 Fill 2

PP /DSK Key Aux 1-4 

DSK Fill

Outputs marked #
are split across
2 connectors
on MAT or XPT

Test Points are provided  for monitoring buffered and equalised input, and decoding lock
XPT-3 schematic labels
are as for XPT-2/ DVS-8000C
Aux 5 /6 replaces P/P Pgm/Pst
when installed in a DVS-6000C
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DVS-8000C / DVS-6000C

Serial to Parallel Conversion

S/P

1/10

TRS270
MHz

270 MHz
CK PLL

L DescramblerEqualizer 30 Bit 10 Bit Data

Sync

Parallel Clock
27 MHz

Mon Out

D In

A In

SBX1602A Block

SBX1602A Serial to Parallel Convertor Block Diagram (D1 Mode)

(3 Word) DET

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.

H -Rate H -Rate Not Good
Unlocked

TP x01  Good                        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:
Location 40... 68 60 76 76 90 6a 7b 70 for D1
Location 60... 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.
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DVS-8000C / DVS-6000C

Input TBC

TBC Control FIFO Block Diagram

TTLECL

Data

WCK

RCK

RCLR

WCLR
TTLECL

CK
CK

SBX1602A

CXD8364Q (XPT-3)

S/PSDI
TBC

FIFO

FIFO

Read Clock
From SG Board

Read Clear

Controller

10 10 10
Data
10

1

1
To Cross Point

E

CXD8199Q (XPT-1 or 2)

CXD8883AQ (XPT-4/             )[AD-107]

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.

22
ADR

D9-D0

23
DIO

24
CS

20
CKD

21
CKX

16
RST

38
RPT1

39
RPT2

40
WCK

17
RCK

14
RH

13
RV

18
RFLD

15
RCFP

Serial
Control

2CK DL

25 TRS

12 SMPL

09-00

42 VINV

47, 46, 45,

WH, WV

WFLD

WCF1, WCF0

Colour Frame

DataDiagnostics

Video Phase

TRS

(Not In Through Mode)

3FFh

44, 41

48, 37

36-32
30-26

WPT1, WPT0

TRS-ID

1-5
7-11

Mask

DET.
000h

Sampler

Counter

Checker

Data Sampler

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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DVS-8000C / DVS-6000C

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

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

INPUT

Window
-0.4H +0.4H

OUTPUT

Switcher

Process

Delay

REF.

DVS System Phase Relation Timing Chart

Applied Reference 

0
+2H+1½H+1H+½H-½H

System Phase  = "0"

Sources must lie
within this window
to avoid line shifting

-127 <> +128 pixels
Read phase adjustment
is possible within  FiFo

Read
Phase

1H behind applied reference

Worst case path through
/ compensating delays

Normal Operating Condition

"System Phase" moves  Input Window  -30µs  <>  +90µs
OUTPUT IS ALWAYS 1H BEHIND CENTRE OF INPUT WINDOW

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 -30µs to
+90µs. 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 -30µ to =90µs 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 -60µs to
+180µs 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 0.7µs earlier.

INPUT

Window
-0.4H +0.4H

OUTPUT

Switcher

Process

Delay

0
+2H+1½H+1H+½H-½H

Read
Phase

1H behind applied reference

"Reference Out" range, with respect to applied "Reference In"

-1H +3H

Advance Retard

Applied Reference 
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DVS-8000C / DVS-6000C

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 0v 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:



Motherboard : XPT and MAT Connections  DVS-6/8000C
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DVS-6000C

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

MAT-4

MT-90

(CB 1)(CB-2)

MT-90

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

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



Matte Gen. & Matte Mixer (CXD8827Q)
7

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

Serial Control
SIF
1

SIF
2

SIF
3

5

 

304/5

306/7

Pattern
Control

ME 1 Programme
ME 2 Programme
Chromakey Fill 1
Chromakey Fill 2
Frame Memory 1
Frame memory 2

Re-Entrant Sources:

Local Sources:
Colour Background 1
Colour Background 2
(Black)

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

6-mat4 May 94 V2.0 Phil Spiegelhalter
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4

11
XPT 2

XPT 1
Mattes

Patterns

TP 1

TP 2

TP 3
Addr

D IO

CSX

2

2

2

3

CN X1

CKD

Addr

W Data

R Data

C4
B4
C3
B3
C2
B2
C1
B1

CN X1
ME 1 P
ME 2 P
CN Z1
CK Fill 1
CK Fill 2
Mem 1
Mem 2

A25-B23
C28-D26

B22-B19
A25-A22
C29-C26
B32-B29

Re-Entry
X-points

3

201/2

Re-Entry
X-points

2

203/4

Re-Entry
X-points

1

205/6

Edit Preview / Aux 1-4 (5/6)/ (PP Background A, B), DSK Fill

ME 1 Key 1 Key2 / ME 2 Key 1 Key 2 / PP (DSK) Key / ME 2 Background A, B / ME2 Fill 2

ME 2 Fill 1 / ME 1 Background A, B / ME 1 Fill 1, Fill 2 / Masks 1, 2, 3

CN Y1

CN Z1

ME 1 Mask       (1)C19-C16
ME 2 Mask       (2)A15-A12
PP /DSK Mask (3)B12-B9

ME 1 Fill 1             #C9-C6

ME 1 Fill 2A5-A2

ME 1 Bkgnd B       #C32-D30
ME 1 Bkgnd AA29-B27
ME 2 Fill 1C27-D25

CN X1

CN Y1
PP /DSK FillD0-D9

PP /DSK Bkgnd B #C32-D31
PP Bkgnd AA30-B28
Aux 3C23-D21
Aux 2A20-B18
Edit PreviewC18-D16
Aux 4A15-B13
Aux 1C13-D11

PP /DSK Bkgnd B #C2-D1

ME 1 Bkgnd B       #B2/C2

CN Y1

ME 2 Fill 2A24-B22
ME 2 Bkgnd BC22-D20
ME 2 Bkgnd AA19-B17
ME 2 Key 1C17-D15
ME 2 Key 2A14-B12
PP /DSK KeyC12-D10
ME 1 Key 1C9-B7

ME 1 Key 2           #

CN Z1
C32-D30
A29-B27

C27-D25
A24-B22
C22-D20

B12-B9
C9-C6
A5-A2

B2/C2

CN X1
A30-B28
C28-D26

A25-B23
C23-D21
A20-B18
C18-D16
A15-B13
C13-D11

XPT-2/3

CN Y1

CN Y1

C17-D15
A14-B12
C12-D10
A9-B7
C7-D5
A4-B2

C32-D31

A19-A17

CN X1

C2-D1C7-D5 ME 1 Key 2           #

ME 1 Fill 1             #

MAT-4

Schematic labels as for MAT-2 (DVS-8000C)
Aux 5 and Aux6 replace P/P Preview+Programme

BKCL1

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

Filter

Matte 1
Gen.

Matte 2
Gen.

B

A K

Matte Gen. & Matte Mixer (CXD8827Q)

BLACK
VBLNK
VBLNK

BLACK
VBLNK
VBLNK

Mach
Cancel

24

(A - B) K + B
12

Basic Solid
Gen.

Pola
Co-ordinate

106

107

R

MT-90 Option

H Sawtooth
Gen.

101

H

V Sawtooth
Gen.

102
V

X

Y

H
Rotation

V
Rotation

103

104

Triangle
Wave Gen.

105

Basic Solid
Gen.

Pola
Co-ordinate

106

107

R

MT-90 Option

H Sawtooth
Gen.

101

H

V Sawtooth
Gen.

102
V

X

Y

H
Rotation

V
Rotation

103

104

Triangle
Wave Gen.

105

Basic Solid
Gen.

106

Basic Solid
Gen.

106

12

Filter

Matte 1
Gen.

Matte 2
Gen.

B

A K

Mach
Cancel

(A - B) K + B

25

8

EEPROM
6
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DVS-6000C

Wipe Solid Generation

MIX

NAM ((NEGA)

Basic Solid

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 ¼ ½ ¼ (video based) averaging of adjacent key samples. 

Wipe Transition

(Area of Softness)

Mach Cancellation

(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.
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DVS-6000C

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

Sum of
Products

A

B

K

K

O

Sum of
Products
2

A

B
O

NAM/
ADD 1

A

B
O

NAM/
ADD 2

A

B
O

LD1, EN1

LD2, EN2

4

3

1514131211109876543210

*DL3/4

3/4

12

1212 12 12 12
IN0 IN1 IN2 IN3 IN4

MAT1

MAT2
CTIM

* Colour Sequence

0
(1)

2

3

4

5

6

7

8

9

10

11

Filter &
Var. Delay

12

13
(14) 1

OE0

OUT0

0

12

S/H

OE1

OUT1

DT1I

1

12

S/H

OE2

OUT2

2

12

1

OE3

OUT3

d/dt

DT10

d/dt

DT20

3

DT2I

1 (LSB)

0

1

2

3

4

5

6
7 

CXD8827Q Super Video Modifier used on MAT-4

6-31cx8827 Kim/Phil Spiegelhalter June 94 V0.1
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DVS-6000C

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

WP-37 WKG-10
ME-1

ME-2

Timing

Control

Output

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

Polar

Polar

Control

M/E 1 Enhanced

M/E 1Mosaic Wipe

YX

YX

R

R

q

q

M/E-1

M/E-2

BKDS-6070:

M/E-1

Diamond Dust

M/E 2 Enhanced

1/r

M/E-2

R/r

M/E 2

M/E-1
Wipe
Solid

M/E-2
Wipe
Solid

(WSLD2)

(WSLD1)

Generator
Basic Wipe

Generator
Basic Wipe

Generator
Enhanced Wipe

Pattern Mixer

Pattern Mixer

Generator

Generator

Pattern ROM

Pattern ROM

Wipe Generator

GeneratorGenerator

Generator

Convertor

Convertor

Block

Control
Block

CKD
ADD

W/R Data
Slot, RST

CK
OE
VD
HZ

FLD RST
Thermo

Basic Solid Enhanced Solid

Kim/ Phil Spiegelhalter May 94 6-32Wkg10W

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



Diamond Dust Wipe Generator

Mosaic Wipe Gen.

ME-2 Basic Wipe Generator

ME-1 Basic Wipe Generator

DVS-6000C    WKG-10 Basic Wipe Generator and WP-37 Enhanced Wipe Option
Training and Engineering
Information Department

WP-37 Option

WKG-10

Polar Conversion

WSLD 1

WSLD 2
(ME 2)

(ME 1)

Control Block

Control Block

EEPROM

Thermistor

A. Switch

Temp

CKD
Add
Data
Data

Slot ID

RST
Reset

Timing
OE
VD
HZ
Fld Rst

CK 13.5

CK 27

Serial I/F

TP5 HD
TP6 VDS
TP7 OEX

1,6

TP1 CKD
TP2 Adr
TP3 DAT

H/V Modulation

Sine Rom Gain

101/2 103

104 105

106 107/8 109 110/11 112

113

Digital TP 101

Digital TP 102

X Add

Y Add

H Saw

V Saw

Rot

Rotation Triangle Rotary Basic Solid Generator

To Enhanced Solid Generator

To
Enhanced
Pattern
Rom

Polar  Transform
Radius

Ø

X

Y

Abs/
Invert

Enhanced Pattern Rom

501-4

116

Enhanced
Solid Gen.
H=R*¹/r

Basic Wipe Solid

Basic / Enhanced Wipe Solid To Pattern Mixer

Pattern Mixer

405

407/8

401/2

117/8

119/20

Digital  TP103
Solid

WSLD 1

LSLD 1

123/4

121/2

114/5
505/6

÷ 6 V Add

H Add

Timing

H/V Mux

N/R Mux

N/R Mux

Mosaic
Pattern
Rom

219-222

223/4

ME 1 Mosaic Solid

ME 2 Mosaic Solid

301-5

Noise
Sequence
Generator

Recursive
Filter

Field Mem

Recursive
Filter

Recursive
Filter

1 H Mem

309/10

306-8

311 312/5

313/4

317/8
319/20

ME1 + ME2
Dust Solids
(Identical)

(Crossfade)

316

÷ 12

201/3

202/3

205/6

207/8

203/11/16
Option
Installed

"WKG-5 In"

WP-37

V 0.01

Dust Gain

Serial I/FEEPROM

Serial I/F
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Wipe Solids

100%

0%

Fader
Travel

Transition

×

Centre

For Autocentre mode
Wipe Solid Centre is
moved during the transition

Transition

4 or 16 units
3 or 9 units

×

×

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).
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H/V SAW PAIRING ROTATION POLAR CONV

PTN ROM (r) INTERPOLATE BUFFER RAM 1/r ROM

SOLID GEN. SOLID
= R / r

R

DVS-8000/C (indirect access)

H/V SAW ROTATION POLAR CONV

PTN ROM (1/r)

SOLID GEN. SOLID
R

DVS-6000/C (direct access)

Generating Methods for Wipe Patterns

Standard, Rotary and Circular Wipe

1 2 9 22

Standard wipe : 

24

Polar Conversion.

104 162 661

NAM of sawtooth or triangle waves that are linked with the fader and RotatedAddition or NAM of sawtooth or triangle waves in the Horizontal and Vertical Directions 

Rotary wipe : Circular wipe :.

ø

ø
= R / r



Right

H-Counter 1

Left

Bottom

H-Counter 2 Min (A, B)

H-NAM

Min (C, D)

V-NAM

Min (A, B)

BOX-NAM

V-Counter 1

Top

V-Counter 2

A

B

C

D

BOX MASK SOLID

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



Multiplexer Sin ROM De-Multiplexer H Modulation Wave

IC101, 102
Mod. Gain

IC103: CXD8062Q
H Counter

V Counter

Multiplexer

H Gain

V Gain

V Modulation Wave

IC104: CXD8053Q

H/V Modulation Wave Generator



H Sawtooth

Mod.Sine

H/V Modulation

Rotation Rotary
Triangle Basic

H

V

X1

Y1

R

X2

Y2

X

Y

Polar

V Sawtooth
GainROM

Oscillator

CD-Ordinate
Transform

Generator
Wave

Generator

Generator

Digital TP

X Add

Digital TP

Y Add

M/E-1 Basic Wipe Generator
To Enhanced

To Enhanced
Generator

Solid
Solid Generator

INV (Invert)ABS (Absolute)

Triangle Wave GeneratorRotation

X       cos(-ø ) Ðsin (-ø)    H
Y       sin (-ø )   cos(-ø )    V

=

MIX

S = X2 + Y2 + [Offset]

NAM (Positive)

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

NAM (Negative)

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

Basic Solid Generator

Polar Coordinate Transform

R =    X  + Y2 2

-1
q = tan   (Y/X)

Pattern Rom

H/V Sawtooth Generator

+

Multi

H/V Sawtooth Generator

-

104

106

105

107/8103101/2 109 110/111 112

CN 101

CN 102 113 114/115

ø
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MIX

NAM ((NEGA)

Basic Solid

Enhanced Solid Mosaic

r(ø)

r(ø)

Y Address

X Address

R

R

H

1X

Y

h

r
1

r(ø)

R
r(ø)

H
R

=

1 : r(ø) = H : R

    H =

Circle Wipe : r(ø) = 1

Wipe Solids

ø



1/12

IC202, 203

Counter

1/5 (1/6)

IC201, 203

Counter

IC219, 220

V Address

IC205, 206

Generator
Norm/Rev

IC212, 213, 214

Multiplex

M/E-1 Mosaic Solid

M/E-2 Mosaic Solid

IC221, 222

IC223, 224

Address

IC209, 210 IC417, 418

Multiplex

Norm/Rev
IC214, 215

Multiplex

Mosaic
Pattern
ROM

H Address

IC207, 208

Generator

M Sequence

IC301-305

Generator

Field

IC306-308

Memory

Recursive

IC309, 310

Recursive

IC311

Filter

Line

IC313-314

Memory

Recursive

IC312, 315

FilterFilter

Timing

IC203, 211, 216

Control

MOSAIC WIPE GENERATOR

IC317, 318

IC319, 320

12ck

5 Line (525/60)
6 Line (625/50)

[TILE SIZE]

0 1 2 3 4 5 6 7 8 9 10 11 MA

MB

MC

MD (= Multiplex)

MA(NAND)MB

TCK1 (= M/E-1 Demultiplex)

TCK2 (= M/E-2 Demultiplex)

[TIMING CONTROL]

DIAMOND DUST WIPE GENERATOR

M/E-1 Dust Solid

Same

M/E-2 Dust Solid

Random Noise Speed H-Size V-Size [Addition]

Dust Gain

IC316

Control

M/E-1 M/E-2 P/P

M/E-1
DEMULTIPLEX

M/E-2

12ck 12ck

[MOSAIC DEMULTIPLEX]

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 000C ONLY
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DVS-6000C

   Waveforms for WKG-10 /WP-37 using Digital Test points and Test D-A Converter
(60Hz Format- interprete timings accordingly)

X Address Y Address

200mV 5ms 500mV 5msB
W
L

X Address (Multi) Y Address (Multi)

200mV 5ms

Wipe Solid WSLD (Circle) Wipe Solid WSLD (Diagonal)

  

WSLD (Diamond Dust) WSLD (Mosaic)
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DVS-6000C

 Waveforms for WKG-10 / WP-37 using Digital Test points and Test D-A Converter 
Heart Pattern

 

Solid Cross Pattern Waveforms

  

X ADD Y ADD

 

Cross with Diamond Dust Solid
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DVS-6000C

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.
c/ 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)
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Edit  Preview
(DVS-8000C)
Aux 5
(DVS-6000C

Live Input from Bus

Source

Memory

Image

Reading

NAM

Paint

Delay

Bypass

Box Mask

Wipe  PatternWipe Source:
ME 1 for FM 1
ME 2 for FM 2

Memory
Input

Writing

Image

Memory
in

NAM

Memory
Move

Key

Memory
Output

NAM

FMx Output to Bus

"live" picture repositioned

No modifying action

NAM combination with  "Last X"

Movable Area-Restricted  KEY  operation

Box Masked Update

PJS Artworks MY51a

(Shape and Position)

Independantly 
Variable Size
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Serial  Control

Serial Clock

Address

Write Data

Read Data

Slot ID
Temperature
Reset

CKX
Clock 13.5
Clock 27M
HZ
VD
OE
SC
LALT
VBLK

Thermometer

EEPROM

TP 3 CKD
TP 2 Adr
TP 1 DIO

Timing
Pulse
Generator

Serial
I / F

Control

4/8

10-21

2

3

2

2 6

C4
B4
C3
B3
C2
B2
C1
B1

A6

B5

D4

D9
D10
D6
D5
D8
B6
C5
C8

Channel 1
Control

MY 2

101-2/104-6/111

173

173

1 Frame

WSLD 1 14 121-2/174-5

Box
Gen DFF

C Mix

Y Mix

Delay

Black

Black

Magnitude
Comparator

Shift

Digital TP 
CN 101 Mix Y

Y Memory

1 Frame

C Memory

1 H 1 H
Delay

Delay Y/C
Sep

Demux

CKMSK 1

CKMSK 2

113-4

171-172163-168155-156147-152

131

Digital TP
CN 102 MY Y

CN 103 MY C
Digital TP

126-8

133

125

132

134-5
120

124

301-2

303

Key
Process DFF

136-7

140

140

Delay

Delay

304

MY 1

310-1/314-5

312-3/316-7

Black

123

Delay
137

Delay
129

Delay
130

Delay
138

Frame

Output
Select

Select
1 Frame1 H 1 H

169-170157-162153-154
1 Frame

141-146

/Last X

Delay
Output

Process Latch
307-8112-3

305

Mask Select

Demux

13.5 MHz 

13.5 MHz 

273

273

WSLD 2

14 221-2/274-5

Box
Gen DFF

C Mix

Y Mix

Delay

Black

Black

Magnitude
Comparator

Shift

Digital TP 
CN 201 Mix Y

Y Memory

C Memory

Delay
213-4

231

Digital TP
CN 202 MY Y

CN 203 MY C
Digital TP

226-8

233

225

232

234-5
120

224

Key
Process DFF

236-7

240

240

Delay

Delay

304

Black

223

Delay
237

Delay
229

Delay
230

Delay
238

Frame

Output
Select

Select
1 Frame1 H 1 H

269-270257-262253-254

1 Frame
241-246

/Last X

Delay
Output

Process Latch
307-8212-3

305

Mask Select

Demux

13.5 MHz 

13.5 MHz 

Channel 2
Control

201-2/204-6/211 7/22

Control
Common

Video
Input
(Edit Preview)
(/Aux 5)

Y
C
Y
C

Frame Memory Channel 1

Frame Memory Channel 2

Tristate

Tristate

1 Frame1 Frame 1 H 1 H
271-272263-268255-256247-252

Frame Memory 1
Output via MAT-2/4

Frame Memory 2
Output via MAT-2/4

Output to Chromakey 2

Output to Chromakey 1

DVS Phil Spiegelhalter MY-51b April 94 V1.0



BKDS-6041 New Frame Memory Option  MY-67    Functionally Similar to  MY-66 BKDS-2041

(MY-66 shown)
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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        cos    - sin          V
S   =   sin       cos    .    U

q

qq

q

H        cos    - sin          V
S   =   sin       cos    .    U

q

qq

q

H

S q U

V

Colour Part Luminance Part

"Clip Level"

Gain Gain

Y

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]

Demultiplex Colour Cancel

Multiplex

Key Generator

Multiplex

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

Fill:- MAT-2

P. Key: OUT-2

Key: KPC-1 -Slot 5 for ME 1
(Key: KPC-1 -Slot 7 for ME 2)

Key Source Bus
ME 1 - Key 1

ME 1 - Key 2

(ME 2 - Key 1)

(ME 2 - Key 2)

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



EEPROM
Onboard

Key Source
Selection DeMux

Interpolate

Interpolate

53 Clk
Delay

45 Clk

45 Clk
Delay

Delay

Colour  Cancel

Colour  Cancel

Colour  Cancel

and Gain

Hue and Gain

Hue and Gain

Keyer

Keyer

Keyer

LPF

LPF

LPF

Digital TP

Digital TP

Digital TP

Digital TP

Digital TP

Coordinate
Transformation

Y-Balance
Key Generator

Mask
Delay

Box Mask
Generator

Original
Key
Generator

Key
Pre-Processor LPF

Delay
31 Clk

5 Clk
Delay

Key
Processor

Key
Processor

Delay
10 Clk

Level
Transformation

Multiplex

Serial Control

H,V,Field and Clock

Timing Signals

1

0

1

0

Cursor (Box)
Generator

For
Auto-Chromakey

Multiplex

Signed Integer (D1) Format
 (D1) Format

Signed Integer

2's Complement Format (to allow arithmetic processing)

Y (13.5 MHz)

U'

V'

U

V

Training and Engineering
Information Department CRK-4 Chromakey Option BKDS-8031

Õ

Õ Õ

Õ

Y

"U"
"V"

+

Mask

6.75    13.5

6.75    13.5

Ô

Ô

Y

U'

V'

Y

+

--
++ --

Serial

Clock
Buffers

Control
ICs

Timing

Control

(Sign Bit)

(1)011
(1)010
(1)001
(1)000

(1)111
(1)110
(1)101
(1)100

(0)011
(0)010
(0)001
(0)000

(0)111

(0)101
(0)100

(0)110
(1)111
(1)110
(1)101
(1)100
(1)011
(1)010
(1)001
(1)000

(0)111

(0)101
(0)100

(0)110

(0)011
(0)010
(0)001
(0)000

Range:
Most  +ve

Zero

Most -ve

1's    2's

(Sign Bit)

+ve

-ve

Where arithmetic processing is required,
2's Complement representation is best:-

Consider:  (+3) + (-3) = 0

Negative values are obtained by

Results in

1's Complement

0011 + 1100 = 1111

2 values for Zero (+)(-)

Inverting

Sign Bit:  1 = (+)
2's Complement

0011 + 1101 = 0000

1 value for Zero (+)

Inverting and adding 1

Sign Bit:  0 = (+)

Chromakey Fill

Chromakey Key

Chromakey Key

CRKY 0-9 (ME x)

CRKV 0-9 (OUT-2)

CRKFL 0-9 (MAT-2)

Key Source 2

Key Source 1

Key Source 2

Key Source 1
201-8 209 210

211

CXD8055Q

-1/16    0    9/16   0    9/16   0   -1/16

0     0      0      1      0      0      0
Interpolation Values used by CXD8055Q
for U' and V' on alternate  13.5M clocks

212

213

214

215

216

217

218

219

220

301

302

303

301 Y FGRND

302  V FGRND

303 U FGRND

308

306

501 MIX KEY

502 CANCEL KEY

MIX KEY

CANCEL KEY

502

503 512-4

515-7

511

504

422

510

409-421
402/7-8

406-7

401/403

501521-524

101/19

104

TP 6 HZ
TP 7 VDS

Therm 105

CKD

Add

W Data

R Data

Slot ID

Thermo

HZ VD OE

13.5M Clock
27M Clock

TP 1-4 CKD Add WD RD

Timing
Control

111-17

107-10

120

V Blank

CKX 
RST

CKX8063
Auto Value Samples

taken here

CKX8063
Auto Value Samples

taken here

CKX8063
Auto Value Samples

taken here

507

518-20

505

(to Video levels)

12 bit

12 bit

12 bits of result are retained

ME 1

ME 2

( narrows )

PJS Artworks Updated Dec 93 V2.00

Numeric Processing uses 2's Complement Arithmetic
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cosq

-sinq

CXD8063Q

CXD8065Q

CXD8054S

CXD8063Q

sinq

cosq -sinq

cosq

sinq cosq

CXD8063Q

FRGD V

FRGD U

ABS

*ABS . . Absolute

CROP ANGLE

9CK DELAY

LIMIT
H

S

H'

-

Original Key

V
H

H'

HU

S
q

H

S
=

V

U

(A) Coordinate Transformation (B) Window (C) Original Key

Crop

Angle

3 2 1

-1

0

S

H

Original Key Gen.

On  Axis Component

Off Axis Component

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

Angle

LimitABS

CropLUM*

CXD8065Q
CHROMA KEY

Y BALANCE KEY

CXD8063Q

MIX KEY

CXD8062Q

Ð
FRGD Y

Y Balance Key Generator

Y BALANCE KEY

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

Y Balance Key

(FRGD) 1

LUM*

(BKGD) 0 FRGD Y

CLIP

Y Balance Key Generator and Y Balance Key
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Yi

[Ex.]

k = 0 (Original)
k = 0.5
k = 1.0

U/D
Check

Xi ÐXi-1Xi U

D

P, B

Xi+1 ÐXi

Xi+1

0

ABS

Ð1

ÐÐ
DD

(A) Logical Circuit

Xi-1 Ð k á (Xi Ð Xi-1)
Xi

Xi-1 Ð k á (Xi Ð Xi+1)

(0 ² k ² 1)

; UP
; PEAK, BOTTOM
; DOWN

Yi =
Æ

Xi-1

Xi-1

Xi-1 Xi-1

Xi-1 < Xi < Xi+1

Xi+1

Xi+1

Xi+1

Xi+1

Xi

Xi

Xi

Xi

Yi
Yi

(A) UP
Xi-1 > Xi > Xi+1

(C) DOWN

Xi ³ Xi-1

(B) PEAK
Xi ³ Xi+1

Xi ² Xi-1

(D) BOTTOM
Xi ² Xi+1

Y

Ðk

Ð1

CXD8062QHC157

STB

LSB

A/B

B

A

HC02
HC86

MSB
HC564

HC574

HC574

CXD8062Q

X

(B) Actual Circuit (CRK-4/CRK-5)

Key Pre-Processor

Key Pre-Processor Circuit

p

00

Ð1/16

0

Ð1/16

0

Xn+3

0

9/16

0

9/16

1.0

Xn+1

1.0

9/16

0

9/16

0

X

0

0

Ð1/16

0

Ð1/16

n-3

000 0 0 0

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

P = Xn+1

Architecture of CXD8055Q

Ð1/16

0

9/16

D

1.0

DDDDDut

Filter Output



KEY for
COLOUR CANCEL (*1)

(*1)

(Colour Cancel = OFF:
KEY = "0")

When Colour Cancel = ON

MASK
Invert

X
OFF

XOFF

OFF OFF

ON

ON
ON

XXOFF

OFF

OFF

OFF

ON

ON

ON

OFF

ON

ON

X

KEY for MIX

KEY = "1"

KEY = "1" KEY = "0"

XXXON

MASK
Forced
FRGD

Output
Key

Auto
Chroma Key

Key Process and Mask
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DVS-6000C

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

KPC-5BD-22

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)   (Slot 9)
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.



Box 1
Generator

Key
Processor

Key 1 Processor

Transition Processor
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MEBGA

MEBGB

MEFL2

MEFL1

MEBGA

MEBGB

SELF2/CRK

SELF1/CRK

Transition
Processor

BDKS1

NTRS1

OTRS1

NRKS1

Key
Processor

Key 2 Processor

BKDS-6071
BD-22 Edge

Control

MEFL2

MEFL1

BDKS2

NRKS2

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

[Mach-Cancel][Transition Processor]

TRANSITION PROCESSOR

NTRSI

Transition
Processor

TRANS
Mach-Cancel

System Delay

Reset

Delay Control

OTRSI

[Reset Pulse]

BKGD-ABKGD-B

Wipe Border

[Wipe]

OTRS

Transition

OTRS1

0

K

Begin Middle End

[MIX]

NTRS

Transition

1

0

K

Begin Middle End

[NAM/SUPER MIX]

OTRS
NTRS

Delay

Selector
From Key

Mach-Cancel (= Table ROM)

S Curve

Mach

OTRS
NTRS

BKGD-A

BKGD-B

(= Old Transition

NTRS
(= New Transitio

Transition Processor
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OTRS

NTRS

BD KS 1

NR KS 1

BD KS 2

NR KS 2

ME FL 1

ME FL 2

ME BG A

ME BG B

WSLD 1

WSLD 2

Mask x

Key Source 1

Key Source 2

Box Mask 1

Chromakey 1

Chromakey 2

Key Fill 1

Key Fill 2

Background A

Background B

Transition

Mask 1

Key 1

Mask 2

Key 2

Matrix
Selector

Delay

Delay

Delay

(+Black)

(not used)

TP 1 CKD
TP 2 Addr
TP 3 DIO
TP 4 RSTL
TP 5 CKX

Serial Control

Clock

Address

Write  Data

Read Data

Slot ID

Reset

CKX

CK 13.5
CK 27

HZ
VD
OE
SC

LALT
VBLK

Temperature

CN X1

C4
B4
C3
B3
C2
B2
C1
B1

B6
C5
C8

TP 8 CK

TP 9 HFCK

TP 10 QTCK

TP 6 HD TP 7 VDS

1

1

1

2

Delay PITs 51-54

CN Y1

CN X1

CN X1

CN Y1

100

302-4

CN Y1 14

B22-A24

D19-C21

CN X1

CN X1

m1,m2,m3,m4
= lsbs

14
DTP 300/301
Key Select U/L

305/6

Mach Cancel Proms DTP 310 Old Transition

DTP  311 New Transition

CN Z1

105/6

101-4
(latches)

DTP 110
145

DTP 111  KPC1 

control=PTN KEY

includes

2 x 4 H memory

Edge
(DTP  112 Border) CN Y1

CN Z1

B15-A18

B8-A11

D12-C15

B16-A18

200
Box Mask 2

D19-C21

B3-A5

D6-C8

B26-A28

D29-C31

D1-C3

B5

D4

D9

D6
D5
D8

A6

D10

Thermistor
TH 1

Old Transition

New TransitionDelay Control

Delay 107/8
Filter

111

FilterDelay

Matrix
Selector

300/301
msb/lsb

DTP 302

Serial
Interface

3

Delay Control

205/6

207/8 211

245

LPF 1

LPF 2
DTP 210

Key 1
Processor

112

Transition
Processor

307

Mode Control

Mode Control

310/311

308/9
Mach Cancel

Mach Cancel

Mach Cancel

Mach Cancel

Mach Cancel

Mach Cancel
113/4

115/6

213/4

215/6

DTP 211  KPC2

(DTP 212 Border)

CN D2 CN D1

Edge
Control

Edge
Control

135

235

CN B1

Edge

146-8 136/7

314/3

312/3

138/9

Border Key 1

Narrow Key 1

CN X1

D14-C16

B11-A13

B21-A23

D24-C26

A4-B8

246-8 236/7

238/9

Background B = Background A when NEXT TRANSITION = KEY

Control

BD-22

CN B2

½ BKDS-6071 (part)

½ BKDS-6071 BD-22

includes

2 x 4 H memory

Delay

Delay Control

Delay

Delay Control

7

EEPROM 4

Timing
Pulse
Generator

20,21,22
31-36,41

Self Key

Self Key

Key 2
Processor

212
Filter / upconvert

Filter / upconvert

KPC5 V2.00 Oct 94 Phil Spiegelhalter Artworks

Self Key

Self Key

201-4
(latches)

14 bit Wipe Solids

(WSLD 3)
10

10

10

10

10

10

10

10

10 10

10

10

10

12

12

12

12

12

12

Border Key 2

Narrow Key 2

A12-B16

A8-B12

D27-A26

D29-C32

A16-A17
C2-B4+
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Key Fill (A)

BKGD (B)

Key (K)

Lum/Lin

Clean
Out = A x K + B x (1-K) .  .  .  Lum/Lin Key
       = A + B x (1-K)       .  .  .  Clean Key

Key (K)

Key Fill (A)

BKGD (B)

Lum/Lin Key Clean Key

A x K

B x (1-K)

OUT

A

B x (1-K)

OUT

Key Source Pre-Filter Key

Post-Filter

Processor

Key for

Key for
Y(D1)

D2/C(D1)
* Pre-Filter : Lum key = On, Linear key = Off

* Key Band Width (D1): Lum key = Both Pre and Post filter control

* Clean key: Key Mask Modify and Key Edge Modify are not available.

 Linear key = Only Post filter control

Lum Key

Linear Key

Clean Key, Lum Key, Linear Key

DVS6000/50

Input from Anti-Aliased Key Source
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Luminance Linear
Type 1

Type 2

Type 3

Type 4

Type 5
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100

90

80

70

60

50

40

30

20

10

0
0               7.5               15              22.5             30 37.5             45              52.5             60

(0.8555, 25)

(1.7110, 50)

(3.4220, 75)

(6.8440, 81¼)

(13.6880, 87½)

(13.6880, 93¾)
(27.3760, 100)

(27.3760, 93¾)

(54.7520,100)

(5.1330,81¼)

(6.8440, 87½)

Volume

Gain

Linear Key

Luminance Key

Key Gain v Volume Chart for DVS-8000C / DVS-6000C

DVS-6000/48

Volume

Indicated
Control
Value
(0-99)

Effective Video Gain

M
ax

im
um
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n 
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ey
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Common Gain
for 0 - 75

Unity Gain at 29.2

M
ax
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um

 G
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r 

K
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Soft Key ...... Hard Key





Delay Control

System Delay

System Delay

Mask 1
from Key
Selector

Key 1
from Key
Selector

Wide Key
to Key
Processor (2/2)

Narrow Key
to Key
Processor (2/2)

Self 1
from Key
Selector

IC53

IC105,106

IC107,108

Reset

Reset
MSB12 MSB12

MSB2

12 14 12

1114

LSB2

Pre-Filter

Mode Control

Mach-Cancel

Shifter

IC11

IC109,110

Through

Others

IC145

IC101,104

Mach-Cancel

IC55

IC112 IC113,114

IC115,116

PTN

Limiter Inverter LPF

NAM

Clip Gain

Key Source

Limiter Inverter LPF

Clip Gain

Mask  Source

Narrow Key

Wide Key (PTN Key)

Gain

Limit

Level = 1

Level = 0

Clip

(Key Processor)

Key 1 Processor (1/2) 

DVS-6000/46

Key
Processor
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Delay

Wide Key
to Key
Processor (2/2)

Narrow Key
to Key
Processor (2/2)

NRKS1
to Mix-8/8A

BDKS1
to Mix-8/8A

IC131-133

Delay Control

IC51

MSB8

12

12

MSB4

MSB4

LSB4

12

12

12

12

12 MSB8

LSB4

LSB4

8

Through

Under Flow
Detect Control

IC134

Edge
Control

IC135PTN
Key

Key 1 Processor (2/2) 

 DVS-6000/47 

Left
Edge
Gen.

Right
Edge
Gen.

0-4H
Delay

0-4H
Delay

Top
Edge
Gen

Bottom
Edge
Gen

IC119 IC120 IC121-124 IC125 IC126-129 IC130

Reset

Limit

IC146-148

BD-22 (BDKS-6071)

+

-

Wide Key

Narrow Key

Border Key

(Edge Control)(Key Board Processor)
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DSK-9(A)

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)
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MASK D

Key

Border Processor

Processor

Transition
Processor

Edge
Control

Box

Gen.

Delay

Delay

KYSR D

FILL D

BKGD A

BKGD B

CKD/ADD
WDATA
RDATA
SLTAD
THERMO
RST
CKX/CK
OE/VD
HZ/SC
LALT
VBLK

Delay

Demultiplex

Key
Control

Matte
Gen.

C-LK

Y-LK

C-DK

Y-DK

C-KMAT

C-PVW

Y-PVW

C-PGM

Y-PGM

BKGD Trans

Y-KMAT

C-BDMAT
Y-BDMAT

C-KF

For D2/C(D1)

For Y(D1)

Y-KF

C-BGA
Y-BGA

C-BGB
Y-BGB

&

Control

Timing Block
& To Each Block

MIXER

Fix

Delay
Fix

Black

PGM

Fade to

Data
Offset

Black Multiplex

PVWMultiplex

DSK-9/9A Board

DVS-6000/55

Fade to



Key

IC343

D2/D1-C BLOCK

Mode 0,1,2 = H,H,L

Transition
A P

Fix
Delay

IC357

Fix
Delay

B K

Edge

IC343

Mode 0,1,2

Adder

A
P

B
Mode 0

IC325,
327, 329

Key Mix

IC349

PVW

A K

P

B Mode 0
C-KF

C-DK

C-LK

C-KMAT

C-BDMAT

BKGD TRANS

C-BGA

C-BGB

KEY 1 MAT

BKGD SEL-PVW

BORDER

KEY 1 OFF-PGM
KEY 1 OFF-PVW

= H,H,L

BKGD

IC355

Mode 0,1,2 = L,L,L

Mix

A K

P

B

IC331,
333, 335

Key Mix

IC359

Mode 1,2

Mode 0

PGM

A K

P

B

Fade To

IC368

Mode 0,1,2

Black

A
P C-DSK-PGM

C-DSK-PVW

B

From IC58 (Mode Control)

= L,L

Mode 1,2
= L,L

C-OFFSET
From IC57

D2: 0F0 h
D1-Y: 040 h
D1-C: 200h

= H,H,L

CXD8062Q
Mode 0,1,2 = L,L,L: P = A x K + B (1-K)
Mode 0,1,2 = H,L,L: P = A x k + B (1-k) - - - k: Serial
Mode 0,1,2 = H,H,L: P = A x k, K = B - - - k: Serial

DSK-9  Mixer
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355

C=325/327/329

337

C LK

C DK K

Edge 
Adder

A

B P

A

BKGND
Mix
Bkgnd

K

A

B

C=331/333/335

D2 / D1 Chroma Block of DSK Mixer

D1 Luminance Block of DSK Mixer (Not Shown)

K

B
Bkgnd Trans

C BG A

C BG B

Key1 MatBkgnd Sel-Pvw

Border

BDMat

Mode

Mode Key1 Off-Pgm

Key1 Off-Pvw

58
Mode Control

Chroma Offset

57

CXD8062Q Mixer Mode Control
Mode  0   1   2   P Output =

L   L   L   AxK+B(1-K)
H   L   L   Axk+B(1-k)....k:Serial
H   H  L   P=Axk, K=B ...k:Serial

D1 Y = 040H
D1 C = 200H

DSK-9(A) Down Stream Keyer

Timing + Control

Y

C Preview

Program

Offset
Data

Chroma Mixing is delayed in comparison to 
Luminance by the need to low pass filter
Output Luminance is delayed to compensate

Y

C

Y

C

Y

lpf

Outline
On/Off

Edge
Density

Key 
Density

Mode Control

139 140 142

114-5

148-9

12

Border Processor

Edge
Control

and
limiter

136

A

B

P

K

P=Axk: K=B
k: density coefficient

Outline On: P=B
Outline Off: P=A+B

3

Mode ControlNarrow Key
from Key Processor

Fill D

Key Processor

Key Source D

Mask D

Bkgnd A

Bkgnd B

(from ME 1 or 2 PGM only)

demux

Y

C

Y

C
demux

demux

Y

C

1

1

1

2

Temperature
Sense TM1/IC5

Serial
Interface

EEPROM
4

TP 1 
CK

TP 2 
ADDR

TP 3 
DIO

 

TP 4 
RSTL

TP 5 
CKX

TP 6 
HD

TP 7 
VDS

TP 8 
 C

K
TP 9 

½CK
TP 10

 ¼
CK

Timing and
Clock Buffer

20-22/32-39

Serial Control

Clock

Address

Write  Data

Read Data

Slot ID

Reset

CKX
CK 13.5
CK 27
HZ
VD
OE
SC
LALT
VBLK

Temperature

CN X1

A6

B5

C4
B4
C3
B3
C2
B2
C1
B1

D4
D9
D10
D6
D5
D8
B6
C5
C8

CN X1

CN Y1

CN X1

CN Y1

CN X1

B22-A24

B16-A18

D1-C3

B26-A28

D29-C31

Tristate

TristateBox Mask Gen
100

?

12

135

8

12

126-9
4x 1H

130

Mix/Sum

12

12

BK

SK

DK

A

B

page 1

A

B

12

E

S

D

D
E

S

C-LK1

Y-LK1L

164/5 304

303

303

½

½

Y

C

Y

C

Y

C

P

P

(from ME 1 or 2 PGM only)

delay

delay

delay

delay

delay

delay

delay

delay
161/2

316/8

320/22

157/8

319/21

315/7

delay

delay
151-3

105/6

delay
107/8 111

delay
101/2

L
103/4

L
305/6

L
307/8

L
310/11

L
308/9

L
311/2

159/60

155/6

LL
306/7 109/10

L

112
delay

131-3

119 120

121-4
4x 1H

125

Mix/Sum

51-4

58

L
143-5

12

delay

lpf

L

L

113-4

149-50

Y-DK1

C-DK1

147

C

12

K

363/7

374/7

373/7
Multiplex

371

A

364

371
B

delay

delay

Multiplex

Fade

CN Y1

CN Y1
D6-C8

B3-A5

367 LL

L
343

P=A*K

delay
357

349

Key
Mix
PVWB K343

K=B
delay

P

P

P

K

A

B

359

Key
Mix

PGM

Fade
368

Key

Process
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Delay
10

10

10

10

IC214-217

IC51-53

IC114-117

Delay

IC218,220IC320

Delay

IC219,221

IC118,120

IC119,121
Delay

Delay

Delay

IC222,224

Delay

IC223,225

IC122,124

IC213,125
Delay

Delay

Delay

IC128,129

Y-FL1
To Y-Mixer

C-FL1
To C-Mixer

Y-FL2
To Y-Mixer

C-FL2
To C-Mixer

RP232
RP222
RP233
RP223

RP211

RP213

RP210

RP212
Delay
Control

NRKS1

HFCK
QTCK

Latch

LPF

12

MEFL2
10

12DI

SO

A

B K

P

IC105IC103IC107,108 IC109,110

12
IC111,112

D1-Y Block

Y-SK1
To C-Key Control

Y-DK1
To C-Mixer

12

MEFL1
10

Key

Density

Key

Density

A

B K

P

IC104   IC126,127

12

C-SK1
To C-Key Control

C-DK1
To C-Mixer

LPF and Key Density

Delay and Demultiplex

De-
multiplex

DVS-6000/51

Latch

Latch

Latch

Latch

DVS-6000C Key Processing



Border

Delay

Processor

Key

IC136

Density

Edge
Control

&
Limiter

NARW KEY 1
From Key
Processor

A P

Fix
Delay

B K

Key

Key Control

Density Outline
On/Off

B P LatchB

Fix
Delay

A K

Delay EO

LPF

DI

SO

Delay EO

LPF

DI

SO

Mode 0-2
A

P

3

12
Y-LK1

To Y-Mixer

Latch
12

C-LK1
To C-Mixer

Latch 12
Y-DK1

To Y-Mixer

Latch 12
C-LK1

To C-Mixer

Mode Control From IC58

HFCK

QTCK

P = A x k, K = B

k: Density Coefficient

Outline = On: P = B
Outline = Off: A + B

Key Control

136 140 136

114/5

148/9

113/4

149/150

147
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DVS-6000C

MIX-8(A) M/E Mixer

MIX-8(A)

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)  
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Y-TO

Y-TN

Y-BK1

Y-SK1

Y-DK1

Y-BK2

Y-SK2

Y-DK2

C-TO

C-TN

C-BK1

C-SK1

C-DK1

C-BK2

C-SK2

C-DK2

LPF
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1

Y
-B

B
V

Y
-B

A
V

Key Control

Y-DK1

Y-DK2
Multiplex PGM

4ck
Delay

Multiplex PVW  

D2/D1-C D1-Y

C-KF1

C-KF2

C-BAV

C-BBV

Y-KF1

Y-KF2

Y-BAV

Y-BBV

Delay

Demultiplex

&

Control

Timing Block

&

CKD/ADD
WDATA
RDATA
SLTAD
THERMO
RST
CKX/CK
OE/VD
HZ/SC
LALT
VBLK

BKDS-6073/6074 : ME PVW/KEY OUT Option

To Each Block

Mix-8/8A Board + BKDS-6071 (ME PVW/KEY OUT Option Kit)

DVS-6000/49

4ck
Delay



BD1 Density
D1

INV.

INV.

BK1

SK1

Key 1 Border Key

TO

Old Transition

BAK
Bkgd A Key

LK1
Last Key 1

LK2
Last Key 2

BBK
Bkgd B Key

BDK
Wipe Border Key

TN

New Transition

Key 1 with Density

BD2 Density
D2

INV.

BK2

SK2

Key 2 Border Key

Key 2 with Density

1-(SK2 + BK2 x D2)

1-(SK1 + BK1 x D1)

1-(TO + TN)

TN

TO

SK2 + BK2 x D2

SK1 + BK1 x D1

{1- (SK1 + BK1 x D1)} x {1- (SK2 + BK2 x D2)} x TN

{1- (SK1 + BK1 x D1)} x (SK2 + BK2 x D2)

SK1 + BK1 x D1

{1- (TO + TN)} x [{1 - (SK1 + BK1 x D1)} x {1- (SK2 + BK2 x D2)}]

1- [LK1 + LK2 + BBK + BDK]

B

A

K1

K2

Key Control (CXD8066G)



MEx Preview/Key Out 

MEx Programme4 Clock
Delay

Multiplex

D1 (Component)
Luminance

D1 (Component)
Chrominance

D2 Composite
Key Controls

6-Mix8a October 1944 Artworks

Control
& Timing

Serial Control
Clock

Address

Write  Data

Read Data

Slot ID

Reset

CKX

CK 13.5
CK 27
HZ
VD
OE
SC
LALT
VBLK

Temperature

CN X1
C4
B4
C3
B3
C2
B2
C1
B1

A6

B5

D4

D9
D10
D6
D5
D8
B6
C5
C8

OTRS

NTRS

BD KS 1

NR KS 1

BD  KS 2

NR KS 2

ME FL 1

ME FL 2

ME BG A

ME BG B

10

10

10

10

From KPC 5
(ME 1 Slot 5)

(ME 2 Slot 7)

Border (Processed) Key 1

Narrow (Original) Key 1

Old Transition

New Transition

Border (Processed) Key 2

Narrow (Original) Key 2

ME x Fill Video 1

ME x Fill Video 2

ME x Background A

ME x Background B

C Y

C Y

Control
Key

PGM

334

Mixer
PGM

(5x matte gen)

Control
Key

PGM

335

Mixer
PGM

337(5x matte gen)

Control
Key

PVW

330

336

Mixer
PVW

(5x matte gen)

BKDS- 6071 Option functionally identical to PGM when used for Preview
Menu Selection allows KEY signal to be output. Option ICs are plugged in

332
Control

Key

PVW

Mixer
PVW

(5x matte gen)

331

333

C Y

2x13.5 > 27M

4 Clock
Delay

Multiplex
2x13.5 > 27M

lpf

lpf

lpf

lpf

lpf

lpf

302

300

101

103

201

203

TO  Old Transition

TN  New Transition

BK1 Key Border  1

BK1 Key Border  2

Narrow Key 1

Narrow Key 2

Density

Density

Density

Density

105

104

205

204
Delay Control

51-53

delay

delay

delay

delay

delay

delay

delay

delay

delay

delay

114-7

214-7

-125

218-

322/4

320

320

321

321

118-

-225

326/8

327/9

323/5

Y

C

Y

C

Y

C

Y

C

demux

demux

demux

demux

Y

C

Y

C

Y

C

Y

C

Y

C

Y

C

1

1

1

2

Temperature
Sense TM1/IC5

EEPROM
4

Serial
Interface

3

TP 1 CKD
TP 2 ADR
TP 3 DIO
TP 4 RSTL
TP 5 CKX

TP 6 HD TP 7 VDS

TP 8 CK
TP 9 ½CK

TP 10 ¼CK

Timing and
Clock buffer

20-22/30-37

A12-B16

A8-B12

CN Z1

D27-A26
CN Y1

A4-B8
CN Z1

C2-B4/

CN Z1

A4 B8
CN Z1

D14-C16
CN X1

B11-A13

D22-C24
CN X1

B24-A26

CN Z1

A16-A17

CN X1

CN X1

CN X1

D27-C29

B3-A5
CN Y1
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DVS-6000C

OUT-3
OUT-3

Retaining Bar is used to remove modules

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

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

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”.



Edit PVW Out Proc.

REF Out Gen.

Training and Engineering
Information Department SD-30 Serial-Digital Edit Preview and Reference Out  (BKDS-6060)

Edit Preview
10

CF

OE

VD

HD

Phase 

Demux

Safe
Title

Safe

Title

Y 10

U/V 10

Output
Proc.

Char
Gen

Write
Port

200/1

303/212

305

202

203

204
205

306304

209 210

Preview Out 1

Preview Out 2

Preview Out 3
206-8

Parallel Cable

B 31

B 29

B 27

CN Y2
(Rear)

BB Gen Filter
FLD1

409 410 400
412

413

Reference Out

(BB) / Sync Out
(For 525 D2 format use)

(For 525 / 625 D1 Component use)

Level

525/625

Sync / BB In

B 25

B 8

(See Schematic)

(Front)

CN 7

CN 6
9 pin D

S2

525 / 625

S3

Sync / BB
In        In

RS 232 terminal

Digital Test Probe (DTP)  D to A'd  Output for Test monitoring
D to A

10Front
DigitalTest Probe

Socket

(See Schematic)

Reference Present Indicator

EEPROM
CN X2

(See Schematic)

Phase
Control

Phase
Comp

14.3M
VCO

14.2M
VCO 525 / 625

Sync
Gen

418417416

414

400

401

402

401/2/4/5

CF
Det

SC Sep
400/3

TP1 Ref

101/2

VCO

TP 400
SCH

400

TTL
to

ECL to Serial Driver

Control

D to A

D to A

211

ECL
to

TTL

212



Trap / Filter Select

SD-31 (BKDS-6063) ; Output Modules located on OUT-3 Output Boards

6-13
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Video Input

( 10 bit Parallel )

HD

D type
FF

1-2

3

1H
Delay

Sync
Burst
TRS Gen

Clock

CF

OE

CKD

ADD

DIO

CS

RST

CKX

SCK

WD

RD

EPCS 5

EEPROM

Contains values to run output VCO at correct frequency

B4

CN A1

5

CN D1

3
CN C1

3
CN D1

5

6
7

9

4

CN C1

8
CN C1

4
5

6

7

CN A1

4

6

CN C1

9

CN B1

9

CN B1
7

8

D1 / D2

D1 = 5V  D2 = Ground

D1 = Ground  D2 = 5V
D1 / D2

PLL Lock / Free run

D/A

Q1,2

DC Shift

Common Latch Clock ECL Level (PCX PCY)

4

TTL
to
ECL

6

Parallel
to
Serial

TH 1

FV

LST

PCK

PCX

PCY
Trap

Q4

Q5

Q6

Q7

L3 L4

C28 C27

D1

D2

Q3

CN B1

5

6

CN B1

CN E1

2

4

6

8

SBX1601A

CXD8338AQ
Digital Out
Processor

(Temperature compensation is by Thermister on OUT-3)

White/Dark Clip
Bit Rounding
3FF/000 reject
Blanking (eg Black)
TRS replacement
Auto H Phase adj
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Information Department DA-71 Edit Preview with Analogue  Composite Output (BKDS-6061) - NTSC Only 

DVS-6000
Composite
NTSC - 525

Only

Edit Preview

Timing: CF OE VD HD

SIF Control

TP 1 REF

Ø

TRS ID Stripper
Safe
Title

TTL
to
ECLGen

Output
Proc D / A Filter

Preview Out 1

Preview Out 2

Preview Out 3Char
Gen

D to A
Control

Gain Control
Offset Control

Reference Out

Ø

Write 
Port

BB
Gen D to A Filter

EEPROM

Reference Present

Test D to A

6-04b V0.01 NTSC ONLY
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DVS-6000C "D1" Component 525/625

Edit Preview Out

Reference Out Generator

Edit Preview 10

Timing OE VD HD

Y 10

U / V 10

Delay TTL
to
ECL

D to A Filter
Preview Out 1

Preview Out 2

Preview Out 3

Delay

Sync
Gen

Ø

Control
Char
Gen

Serial
to
Parallel

Write
Port Control

D to A
Serial I/F

Ref O/P

Sync 1,2

TP 1 Ref

Sc
Sep CF

Det

VCO ScH

Ø
Control Ø

Comp VCO

Gen
SyncVR Vert Reset

CF

Fld 1

Sync

EEPROM 525 / 625

Sync   /   BB
In            In

BB
Gen D to A Filter

Level
Shift

BB / Sync
Out   Out

525/625

RS 232 Terminal

INT OE

TTL
to
ECL

D to A Filter

TTL
to
ECL

D to A Filter

Demux
Demux

Y

U

V

Safe 
Title
Gen

Safe 
Title
Gen

Output
Proc

Test D to A



DA-73  (BKDS-6064) : Analogue Output Board  Option
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6-7

Training and Engineering
Information Department



Training and Engineering
Information Department

+5V

5V

C43
0.1

C70
33p

C71
33p

C41
0.1

VDD

VDD
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                                       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

  Visually reinforced steps if all scan lines change together Camouflaged steps if adjacent scan lines change level at different times10 bit signals produce fine steps which are rarely visible

10-bit Truncated to 8-bit Dithered before truncation

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.



Bit Rounding on Digital Outputs
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SG-211 + LE-118/Option (SD-30/DA-72)

Sync Generator Block

VD
LALT

EXT-CF

INT-H

CK

REF-OP, SYNC1,2
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OP-STS

CKX-SG, CKD, ADR, DIO, DIOR, CS

CF-STS

HZ
BLK
SC
OE
VBLK
CF
CKX-CPU
HD
VZ
CF-CPU

CKD
ADD

WDATA
RDATA
SLATD

THERMO
RST

FUSE
CKX

EEPROM

CN5

CN6

Rough D/A
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CN843

CN843

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

Sync Gen.

Training and Engineering
Information Department SG-211 D-1 (Component) Sync Generator  and LE-118 (Default) / SD-30 / DA-72 Options 

CN Z1
Analogue Ref

200 Filter Sync
Sep 1 201

CKX
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CKX Gen
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Preview 1
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401
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DVS-6000C CPU Concept and Diagnostics

6--72 CPU simple and C-75 CPU diagnostics

Clock
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Generator
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Flash
Memory

RAM
Decoder

EE
PROM

ROMData Bus

Address Bus

Control

RAM

Memory Block

21-23

24-27

209-212

217

36-47/88-95

31-35/107

Monitor and Adjustment TEST Program

CHECK SUM

MAIN PROGRAM

000000

100000

17fffe

Address

Flash Memory/ROM

DVS-6000C CPU Memory

6-73 memory block 6-74 Flash memory
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DVS-6000C

Memory Maps
EEPROM
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        BINARY

   Product Information
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             ASCII
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              ASCII
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               ASCII

16bit x 16 lines x 4 pages
            = 32 words

BLOCK      PAGE BLOCK      PAGE
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A D
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DVS-6000/C Memory Configuration

Working
Buffer

MEMORY
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Abort

S1

S2

4

3/4/7/8/Q1
Bus Error
Gen

10,11

IPL
Gen

9/11

232C

1
2
3
4
5

RXD
TXD
CTD
RTS
Ground
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TP 5 Reset
Ack Gen
Addr Dec

203-8
IAck Gen

C10
-

CN Z1

PJS Artworks December 1993 6-12b

IC 1     =  MC68020R33 if Keyframe Option Installed
IO 201 = MC68EC020RP25 if No Keyframe Option
IC 2     = MC68882R25 or MC68882RC33 as appropriate

HD647180CP

98

63

99 100

59

Note: DME 1 labelled DME
DME 2 labelled Aux

Serial Tally labelled Matrix
in Blocks / Schematics

X1       =  50 MHz (Standard) or 66.67 MHz (Keyframe Option)

X2 = 16 MHz
COR 2  KF  / NOR select >> KF in either  case
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Processor
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INTs

21-3

RAM

ROM

217

36-47
89-95

EEPROM

30

Serial
I/F

62

(Master)

MB89394-PF



Copy of Program for 

(Emergent Set Up Mode)

Floppy Disk Control
ROM->RAM

RESTART

Power ON

(Operation Mode)

Flash Memory
Check Sum

Reading Set Up 
Data

EEPROM->RAM

Copy of Program for 

(Tast Mode)

Floppy Disk Test
ROM->RAM

Run 
Test Program

Run 
Down Load Program

Run 
Main Program

System Setting Switch
Reading S3

NG

Executed On The ROM/RAM
Executed On The FLASH MEMORY

OK

Operation At Power-ON

Training and Engineering
Information Department
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CAUTION:
The DVS-6000C Mainframe Power supply

is NOT Auto-range switching

SELECT the correct voltage setting
BEFORE applying Power!
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DVS-6000C

Power Tray and Voltage test slots

Power Tray
Operational
Release Screws

Transit Screws at rear need not be removed prior to installation

Voltage Adjustments

Slot 1 Slot 18
Door (Air Inlet)
contains Air Filter
This should be
cleaned regularly

+5 Volt x2
- 5 Volt x1

CAUTION: Check Voltage Range Selection prior to installation!

5A 5B -5Voltage
Selector

Two +5 Volt power supplies are provided: each supplying ½ 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

Inputs Inputs
191725

32 24 16 8

Pgm

Aux 4

Aux 5

Assign

ME 1 Pgm

ME 2 Pgm

Pgm

Aux 1

Aux 2

Pgm Pgm

Ref
loop

1/Y

2/U

3/V

Ref
Out

DME 1

DME 2

User

"SCSI"

Edit A

Edit B

Serial Tally labelled "Matrix"

GPI I/O

Control
Panel

Terminal

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

Assign

Aux 6 Aux 3

(Aux)

(Aux)

Serial
Tally

on schematics

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

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

Transit
Screw

Transit
Screw Earth
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LE-76

RE-96 ; Power Supply AC-DC Board

MB-482
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CP 1

CP 2

CP 3

CAUTION!
Voltage Selector

110V / 230V
Used

Normal

Startup
Ripple
Filter

Detector
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Power Socket attached to Main unit
Power Chassis Assembly unplugs from main unit
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CN 13
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CN 14
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CN 15
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CN 16

Sense 1
Sense 2
Sense 3

PS Temp

TH 1
CN 17

DC-DC Power Supply Modules
300V dc Input
(-) input terminal is NOT ground

Sense +5 A

Supply +5 A

Supply Ground A

Sense  Ground A

 1

2,3,4,5

1,2,3,4

5

Motherboard
CN 20

Motherboard
CN 10

Slots 1 - 10

Slots 11-18

Slots 1 - 18

Sense +5 B

Supply +5 B

Supply Ground A

Sense  Ground A

 1

2,3,4,5

1,2,3,4

5

Sense -5

Supply -5

Supply Ground 

Sense  Ground  1

2,3,4,5

1,2,3,4

5

Motherboard
CN 10

Motherboard
CN 10

CN 12

CN 11

CN 10

CN 9

CN 7

CN 8

Gate Control
Startup Protection

+ 5 V A

+ 5 V B

- 5 V all

Selector controls Mode of
Bridge rectifier

ST 1

ST 2

L

N C15-22

1,2 Q4-6
D1,2,11,12

C11-14

Diode Switch
Bypass Control Voltage

D5
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