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_ MANUAL CHANGE INFORMATION
0 D‘T‘nﬂDtJTP-' PRODUCT ECM 14000 CHANGE REFERENCE _ 4000-1
DATE September 23, 1983
CHANGE: DESCRIPTION

Parts List Changes:

Dwg. # 4000-86D, 4000-36D

R63 3.3K iW5% changed to 3.32K iW1%
R37 1.8K W5% changed to 4.7K iW5%
R33 27K iW5% changed to 82K {W5%

Dwg. # 4000-85B

R11
ci12

22K changed to 180K
100pf changed to 1000pf

Dwg. # 4000-84D

R42,43 560 ohm W5% changed to 681 ohm {W1%
R45 2.2K iW5% changed to 2K W1%
R47 K IW5% changed to 10K 1W5%

Dwg. # 4000-84D, E

R7, RS 2.2M ohm W5% changed to 560K {W5%

Manual Changes:

Appendix Il: Serial 1/0 Connector Pin Assignments

Pin 2 & 3 should read 1200 BAUD
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MANUAL CHANGE INFORMATION
[E;,Zé'ﬁz:sz; propucT — ECM 1000 CHANGE REFERENCE H000-4

pate November 20, 1984

CHANGE: DESCRIPTION

The following sections of the manual are changed to read as below for units
equipped with software version 2.0

2.5 REMOTE CONTROL. AND SERIAL. TIT/0

Four rear panel inputs on the remote control port can be delegated to any
of 10 control functions (See Section 3.1.4). Remote control may also be
accomplished by using one of the two serial ports. A remote control panel
(Model RCU 400), connects to the remote control port and permits access to
all the preset and control functions and provides a display of the reader
or generator time or user bits. Alternately, an RS5-232-C keyboard or
computer connected to the serial I/0 port may control and receive data from
the ECM 4000. When the alpha-numeric user bit option is fitted, the RS-
232-C serial I/0 port is also used for entry of alpha-numeric data into the
user bits.

2.5.1 R3-232-C Serial Port

The ECM 4000 provides an RS-232-C interface for remote control, and alpha-
numeric user bit input and output. The ECM 4000 is configured to make the
gerial port appear as a Data Communication Equipment (DCE) device. In this
configuration, the ECH 4000 expects an external Data Terminal Equipment
(DTE) device to be connected to its serial port. See Sections 3.6 and 3.7
for a description of the alpha-numeric user bit and remote control
functions. Section 2.7 outlines the pin assignments for the serial port.
The following explanations of the serial port signals are given to aid the
uger in connecting the port properly.

The external computer (DTE) must be set to communicate at 1200 baud, with
7 bits, zero parity, and one stop bit.

A  “communications protocol" is a convention whereby the ECM 4000 tells the
DTE device, (computer or terminal) to stop transmitting characters while
those already received by the ECM 4000 are being processed, and when to
resume transmitting. A communications protocol is necessary when a
computer sends data at a rate of more than approximately 30 characters per
second. If no communications protocol is used by vyour computer, the
ECH 4000 input buffer will overflow and data will be lost. XON/XOFF
protocol, supported by the ECHM 4000 ias degcribed more fully below.

2.5.2 XON/XOFF Protocol
Under this protocol, the ECHM 4000 transmits an “XOFF" character (DC3

decimal ASCII 19) to the computer when the computer should stop
transmitting characters, then transmits an “XON* character (DCl decinmal
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MANUAL CHANGE INFORMATION
[EMMQ&Z;ZI ; prooucT — ECM 4000 CHANGE REFERENCE 4000-4

DATE November 20, 1984
CHANGE: DESCRIPTION
ASCII 17) when transmission may resume. The serial port should be
connected as shown below.
Computer End ECM 4000 end
2 (TXD) ~-----rrmmmme e > 2 (RXD) Data input to ECHM 4000
3 (RXD) (-----mmmmmme e 3 (TXD) Data Output from ECH 4000
4 (RTS) ---------mcmceemm > 4 (RTS)
S (CTS) (-------mmmmmmmee e S (CTS
6 (DSR) ---1i
20 (DTR) ---1i
7 (GND) -------mmmmme e 7 (GND) Signal Ground

Note: 1. On some computers, pins 6 and 20 may have to be strapped together
in the connector at the computer end of the cable, without
running them to the other end.

2. The RXD and TXD connections may be reversed on some computers.

3. The connection of pins 4 and 5 is optional.

3.1.4 Rerote Control Paraneter

REN This key permits 4 rear panel inputs (located on the remote control
connector) from momentary contact push buttons to be delegated to any
of the following control functions of the ECM 4000 (ie. Generator VITC,
VCG, USR.B; MOM & CONT Jam; Reader USR.B, VCG & FRZ; PAGE; PRESET SET).
The first time REM is pressed, the display prompts to configure remote
input 1 ("r1"™) with an identifier indicating which of the control
functions remote input 1 is assigned to at this time. If a change is
desired, press the new control function that you wish to assign remote
input 1 to, and the new key identifier will appear in the prompt
display. Press FORMAT SET to enter the new control function. The
display then prompts to configure remote input number 2, and so on
until all 4 have been configured. Pressing CLEAR exits from the remote
input configuration routines.

3.2.2 Presetting the Generator Time or User Bits

Pressing the SET key in the PRESET key group initiates a data entry mode that
allows presetting of either the time or user bits of the generator, whichever
is currently displayed.

When setting the generator time, pressing PRESET SET the first time, displays

the last time entered into the generator as a default. The displayed time may
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[EM,‘C{Q&Z:BZ; proouct ECM 4000 CHANGE REFERENCE 4000-4

DATE November 20, 1984

CHANGE: DESCRIPTION

be changed using the numeric keya to enter new values into the display starting
at the left. After the required number of digits have been entered, press
PRESET SET to complete the time entry mode. Unentered digits default to zero.
Pressing CLEAR exits from the entry mode without presetting the time. Attempts
to make illegal entries, ie 65 minutes will be ignored and the invalid digits
will be blanked. Re-enter these digits and press PRESET SET to complete the
data entry. After the entry mode has been terminated by either PRESET SET or
CLEAR, the generator display will return to display the generator time.

When setting the generator user bits, pressing PRESET SET the first time,
displays the current user bits as a default. The displayed user bits may be
changed using the numeric keys to enter new values into the display starting at
the left. After the required number of digits have been entered, press PRESET
SET to complete the time entry nmode. Unentered digits default to the previous
values. Pressing CLEAR exits from the entry mode without presetting the user
bita. After the entry mode has been terminated by either PRESET SET or CLEAR,
the generator display will return to display the generator time.

-6 RS—232-C REMOTE CONTROL INTERFACE

The remote control features of the ECM 4000 provide the wuser with the
capability to fully control the Edit Code Master with a computer communicating
directly to the internal microcontroller. In order to invoke a remote function
fron software, it 1a necessary to precede the aspecific function code with a
lead-in code. The lead-in code, ASCII ESC (decimal 27) alerts the ECM 4000
that a special function follows. The lead-in code and the command following it
will be interpreted with special meaning, invoking one of the remote control
functions. If the code following the lead-in is not one of the valid renmote
control commands, that code will be ignored.

NOTE: 1. The command code must immediately follow the lead-in code
without any intervening characters. (including NULL characters).

2. Some commands require a group of one or more data characters
following the command code.

3. All command sequences nust be terminated by a carriage return
(decimal 13) character. The command will only be acted upon when
the carriage return is received.

Once the command sequence has been received, and executed, an acknowledge ASCII
ACK character (decimal 6) will be issued by the ECM 4000, signalling the
computer that the command was received, and executed. If the command cannot be
executed for some reason, ie. invalid command code, invalid data field, etc.,
the ECH 4000 will issue a negative acknowledge ASCII NAK character (decimal
15).
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‘Emmvngs'&'Zn-sZ; PRopuUCT ___ECM 4000 CHANGE REFERENCE4000~-4

DATE __November 20, 1984
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Appendix IV summarizes the remote commands described below; the ASCII code
chart is shown in Appendix III.

3.6.1 Set Generator Time Source

On receipt of the SET TIHE SRC command (ASCII space decimal 32) the ECM 4000
selects the source for the generator clock as defined by the SRC data
character. The SRC data can take only the following values:

1 = Free run the Generator clock
2 Continuous Jam to Reader tinme
3 = Momentary Jam to Reader time

#

3.6.2 Set User Bit Source

On receipt of the SET UB SRC command (ASCII ! decimal 33) the ECM 4000 selects
the source for the generator user bits as defined by the SRC data character.
The SRC data can take only the following values:

Numeric entry from keyboard or using SET GEN UB command
Transfer User Bits

Transfer Reader Time

Transfer Source ID

wWN=O
]

1}

3.6.3 Set Generator Hode

On receipt of the SET GEN STAT command (ASCII " decimal 34) the ECH 4000
selects various operational modes for the generator as defined by the MODE data
character. The mode command allows setting of the colour frame, drop £rame
(NTSC standard only) and parity operational modes. The MODE data character can
take only the following values:

ASCII DECIMAL PARITY COLOUR FRAME  DRCP FRAME

VALUE
c] 64 OFF OFF OFF
A 65 OFF OFF ON
B 66 OFF ON OFF
C 67 OFF ON ON
P 80 ON OFF OFF
Q 81 ON OFF ON
R 82 ON ON OFF
S 83 ON ON ON

PAGE 4 of 11




MANUAL CHANGE INFORMATION
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3.6.4 Set Generator Jam Sync Error Bypass

On receipt of the SET JAM ERR command (ASCII # decimal 35) the ECM 4000
preseta the formatted continuous jam sync error bypass (See Section 3.2.3) to
the number defined by the JAM ERR data character. The JAM ERR data can take
values 1-S,

3.6.3 Set VITC Generator Lines

On receipt of the SET GEN LINE command (ASCII % decimal 37) the ECH 4000
presets the formatted VITC generator lines as defined by the following two data
charactera. The GEN LINE data characters can only take the following values:

LINE #
VALUE NTSC PAL

10 6
11 7
12 8
13 9
14 10
15 11
16 12
17 13
18 14
19 15
20 16
invalid i7
invalid 18
invalid 19
invalid 20
invalid 21

TTHROQWE OO UND WONR O

3.6.6 Set Generator Time

On receipt of the SET GEN TIME command (ASCII ( decimal 40) the ECM 4000 sets
the generator time to the values defined by the following 8 data characters.
The time format is ’“HHMMSSFF”. Only valid times in the 24 hour format will be
accepted.

.
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3.6.7 Sat Generator User Bits

On receipt of the SET GEN UB command (ASCII ) decimal 41) the ECM 4000 sets
the generator user bits to the values defined by the following 8 data
charactera. The first data character will be placed in binary group 8 (10 x
hours position), etc. Only valid hexadecimal digits (0-9, A-F) will be
accepted.

3.6.8 Generate Alpha-User Bits - Full page TEXT mode

This command is only operational if the alpha-numeric user bit option is
fitted. On receipt of the GEN ALPHA TEXT command (ASCII , decimal 44) the
ECM 4000 initializes the generator to place alpha-numeric text into the
generator user bits in the full page mode. All characters received after the
<CR> character will be interpreted as text data to be inserted into the user
bits, See Section 3.7.1 for a full description of the alpha-numeric text
generating mode. "

3.6.9 Generate Alpha-User Bits - Two line CAPT mode

This . command is only operational if the alpha-numeric user bit option is
fitted. On receipt of the GEN ALPHA CAPT command (ASCII . decimal 45) the
ECM 4000 initializes the generator to place alpha-numeric text into the
generator uger bits in the two line caption mode. All characters received
after the <CR> character will be interpreted as text data to be inserted into
the user bits. See Section 3.7.1 for a full description of the alpha-numeric
text generating mode.

3.6.10 Read Generator Time Source

On receipt of the READ TIME SRC command (ASCII O decimal 48) +the ECHM 4000
sends back the selected source for the generator clock as defined below.

1
2

Generator clock free running
Continuous Jam to Reader time

3.6.11 Read User Bit Source

On receipt of the READ UB SRC command (ASCII 1 decimal 49) the ECM 4000 sends
back the selected source for the generator user bits as defined below.
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Numeric entry
Reader User Bits
Reader Time

>
Hou ou

3.6.12 Read Generator Status

On receipt of the READ GEN STAT command (ASCII 2 decimal 50) the ECM 4000
sends back the status of the generator flag bits as defined below.

ASCII DECIMAL PARITY BINARY BINARY COLOUR DROP

VALUE GROUP 2 GROUP 1 FRAME  FRAME
@ 64 OFF OFF OFF OFF OFF
A 65 OFF OFF OFF OFF ON
B 66 OFF OFF OFF ON OFF
c 67 OFF OFF OFF ON ON
D 68 OFF OFF ON OFF OFF
E 69 OFF OFF ON OFF ON
F 70 OFF OFF ON ON OFF
G 71 OFF OFF ON ON ON
H 72 OFF ON OFF OFF OFF
I 73 OFF ON OFF OFF ON
J 74 OFF ON OFF ON OFF
K 75 OFF ON OFF ON ON
L 76 OFF ON ON OFF OFF
M 77 OFF ON ON OFF ON
N 78 OFF ON ON ON OFF
0 79 OFF ON ON ON ON
P 80 ON OFF OFF OFF OFF
Q 81 ON OFF OFF OFF ON
R 82 ON OFF OFF ON OFF
S 83 ON OFF OFF ON ON
T 84 ON OFF ON OFF OFF
U 85 ON OFF ON OFF ON
v 86 ON OFF ON ON OFF
W 87 ON OFF ON ON ON
X 88 ON GN OFF OFF OFF
Y 89 ON ON OFF OFF ON
2 90 ON ON OFF ON OFF
[ 91 ON ON OFF ON ON
\ 92 ON ON ON OFF OFF
] S3 ON ON ON OFF ON
* 94 ON ON ON ON OFF

35 ON ON ON ON ON

!

pace / of 1!
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DATE November 20, 1984
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3.6.13 Read Generator Jam Sync Exror Bypass

On receipt of the READ JAM ERR command (ASCII 3 decimal S1) the ECM 4000 sends
back the formatted continuous jam sync error bypass (See Section 3.2.3)

3.6.14 Read VITC Generator Line Numbers

On receipt of the READ GEN LINE command (ASCII 5 decimal 53) the ECM 4000
sends back the formatted VITC generator linea as defined in Section 3.6.5.

3.6.15 Read Generator Time

On receipt of the READ GEN TIME command (ASCII 8 decimal 56) the ECM 4000
sends back the generator time in the format ’HHMMSSFF’.

3.6.16 Read Generator User Bits

On receipt of the READ GEN UB command (ASCII 9 decimal 57) the ECM 4000 sends
back the generator user bits. The first character corresponds to the binary
group 8 (10 x hours position), etc.

3.6.17 Set Reader Source

On receipt of the SET RDR SRC command (ASCII @ decimal 64) the ECM 4000
selects the source for the reader as defined by the SRC data character. The
SRC data can take only the following values:

0 = LTC Reader
1 = VITC Reader
2 = Auto (display whichever is valid)

3.6.18 Read Reader Source

On receipt of the READ RDR SRC command (ASCII A decimal 65) the ECH 4000 sends
back the selected reader source as defined in Section 3.6.17.

8 11
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3.6.19 Read Reader Status

On receipt of the READ RDR STAT command (ASCII B decimal 66) the ECH 4000
senda back the status of the reader flag bita. (See table of values 1in
Section 3.6.10) When reading data from the VITCode reader, the PARITY flag is
OFF for field 1 and ON for field 2. ie, it is the same as the field mark bit in
the VITCode. When reading data from the LTC reader, the PARITY flag follows
the setting of the parity bit.

3.6.20 Raad Reader Tine

On receipt of the READ RDR TIME command (ASCII H decimal 72) the ECM 4000
sends back the reader time in the format ‘HHMMSSFF’.

3.6.21 Read Reader User Bits

On receipt of the READ RDR UB command (ASCII I decimal 73) the ECM 4000 sends
back the Reader user bits. The first character corresponds to the binary
group 8 (10 x hours position), etc.

3.6.22 Read Alpha-numeric User Bits
This command is valid only if the alpha-numeric option is fitted. On receipt

of  the READ ALPHA UB command (ASCII L decimal 76) the ECM 4000 sends back the
alpha-numeric user bita data stored on the two pages of VCG screen memory.

APPENDIX XIWV:- SUMNBARY OF RENOTE CONTROL COMMANDS

COHMAND KEY STROKE DECINAL CONMMAND DATA FORHAT

Set Gen Source <{space> 32 l1=Free Run, 2=Jan
3=Momentary Janm

Set UB Source ! 33 O=Numeric, 1=Rdr Time
2=Rdr UB, 3=Source ID

Set Gen Mode " 34 1 char - see Fig &APP&-1

Set Jam Errors # 35 1 char 71-9’

Set VITC Lines % 37 2 char ’0-9,A-F’

Set Gen Time ( 40 8 char ’HHMMSSFF’

Set Gen UB ) 41 8 char (bin group 8 first)

9 10
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RENOTE
COMMAND KEY STROKE DECINAL RESPONSE DATA FORNMAT
Read Gen Source 0 48 1=Free Run, 2=Jam
3=Momentary Jam
Read UB Source 1 49 O=Numeric, 1=Rdr Tinme
2=Rdr UB, 3=Source ID
Read Gen Status 2 50 See Fig &APP&-2
Read Jam Error 3 51 1 char ’1-9’
Read VITC Lines 5 53 2 char ’0-9,8-F’
Read Gen Time 8 56 8 char ‘HHMMSSFF”’
Read Gen UB 9 57 8 char
binary group 8 first
Set Rdr Source @ 64 0=LTC, 1=VITC, 2=Auto
Read Rdr Source A 65 0=LTC, 1=VITC, 2=Auto
Read Rdr Status B 66 See Fig &APP&-2
"Read Rdr Tinme H 72 8 char ‘HHMMSSFF’
Read Rdr UB I 73 8 char
binary group 8 first
ASCII DECIMAL PARITY COLOUR FRAME DROP FRAME
VALUE
G 64 OFF OFF OFF
A 65 OFF OFF ON
B 66 OFF ON OFF
C 67 OFF ON CON
p 80 ON OFF OFF
Q 81 “ON OFF CON
R 82 ON ON QFF
S 83 ON ON ON

Figure IV-1 Set Generator Node Commands
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ASCII DECIMAL PARITY BINARY BINARY COLOUR DROP

>""‘/r"\N'<><€CC—EW'ZJD’UOZZ[“N‘—‘H:EO’HNOODDS"@

VALUE

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
30
91
92
93
94
395

(FIELD) GROUP 2 GROUP 1

OFF
OFF
OFF
OFF
OFF
GFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON

ON

ON

ON

ON

_ON

ON
ON
ON
ON
ON-
ON
ON
ON
ON
ON

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OrF
ON
ON
ON
ON
ON
ON
ON
ON

OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON

FRAME

OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON

Figure IV-2 Read Status Responses
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REV. REVISION HISTORY DATE

1 Original Issue 4/83
Change Sheet 4000-1 added 9/83
Change Sheet 4000-2 added 10/83
Appendix IV changed 10/83

2 Complete Revision of text to correct technical and 12783

typographic errors. Includes Change Sheet 4000-2.
Appendix IV changed to most recent measages.

Status indicators changes 4/84

ECM 4000 Manual Rev-1
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1. INTRODUCTION

The ECM 4000 Edit Code Master is designed from the ground up to take full
advantage of the multitude of application possibilities for VITCode (Vertical
Interval Time Code). VITCode is a recently developed method of encoding timing
and other information into the program video for videc tape editing. However,
its potential applications in the production and broadcast environment reach
far beyond the editing suite.

For editing purposes, the most widely used time code is recorded on a separate
audio track on the VTR. This method works well, but it has 2 major drawbacks:
a separate track on the tape is required, and code can only be recovered at
some minimum tape speed, wusually 1/5 to 1/20 of playspeed. With the develop-
ment of the broadcast quality helical scan VTR, a picture can be reproduced at
very slow speeds, right down to still frame. VITCode, recorded in the video
signal outside the active picture area, can be recovered at all times that the
video is visible on the television screen, even when the tape is shuttled at
high speeds or stopped. This gives the editor a powerful new tool.

But it doesn’t stop there! In fact, there are many other exciting uses for
VITCode. When the SMPTE/EBU time code was developed in the late 60’s, provi-
sion was made for 32 user bits. Until now, these user bits have not been used
to their full potential, but VITCode changes all this dramatically. By
distributing, switching and recording VITCode along with program video, the
possible applications are limitless. Here are some examples, all of which can
be implemented with the ECM 4000:

# Synchronization of time clocks to frame accuracy in all stations of a
network.

s Transmitting alpha-numeric data, such as program cues, etc. to network
stations along with the program video.

s Issuing remote control commands to unmanned transmitter sites or loading
computer data memories.

#« In the video cassette copying industry, hundreds of recording machines
can receive start, stop, record, etc. commands through the routing swit-
‘cher along with the program video.

# Manual or automatic identification of each video source.

The ECM 4000 is a combination generator, and high speed reader for both VITCode
and LTC <(Longitudinal Time Code), and contains a high resolution character
generator which can be delegated to either the reader or the generator. Thus,
the generator will produce uninterrupted VITCode and LTC while the reader may
be used to read VITCode or LTC from another tape without interfering with the
generator function.

Using one of the most powerful microcontrollers available today, we have
achieved new levels of functional flexibility and reliability. Particular
attention has been paid to maintaining operating simplicity. In order to
prevent the increased complexity from becoming an operational nightrare, we
have included a FORMAT keypad which allows the unit to be quickly configured to

ECM 4000 Manual 1-1



your specific operating environment. User friendly display prompts step vyou
through the configuration modes. The preset parameters such as VITCode line
numbers, LTC output level, VCG character position and size, etc., are stored in
non-volatile memory. The day to day operation is thus greatly simplified,
often reduced to a few remote push button functions.

Several jam sync modes allow regeneration of poor, frequently interrupted or
discontinuous time code or conversion between VITCode and LTC. In the
continuous jam sync mode, the generator is slaved to the reader. The generator
may be momentarily synchronized to the reader using MOM JAM.

The nmodel ECM 4000 follows the SMPTE(EBU)! specification for frame addressing.
The unit may be configured to operate in the 2 field (4 field PAL) mode or the
newer 4 field (8 field PAL) colour frame nmode. See Appendix I for the
SMPTE(EBU) standards regarding colour framing. Generation of LTC with the new
bi-phase mark parity bit may alsoc be selected.

In NTSC colour systems operation, with a frame rate of 29.97002618 Hz where the
time of day is used for indexing, the generator may be operated in the drop
frare mode. The reader D.F. indicator will light up if the reader data was
recorded in this mode.

Both the generator and reader are capable of working with the unassigned user
bits. Several modes of operation are possible. The generator may be preset to
insert decimal values for each group in the generated code, and the reader will
read decimal values for each binary group. In addition, the user may select the
transfer of either reader time or reader user bits into the generator user
bits, thus, allowing pre-edit frame addresses to be preserved when new
continuous time code is laid down. This mode may also be useful for
synchronizing audio and videc tracks or recording film footage numbers in a
film to tape transfer. A third user bit transfer function allows a presettable
source identifier to be inserted into the user bits. This can be decoded by an
economical VITCode reader/character generator (Model 4300) attached to vyour
monitor.

When the alpha-numeric user bit option is fitted, the ECM 4000 is able to
insert strings of ASCII characters into the generator user bits from a keyboard
or terminal. Several formats including full screen and caption modes are
available. The reader will decode user bits recorded in this format as well as
source ID user bits and display them on the built-in character generator.

The ECM 4000 is equipped with a high resolution character generator which
provides white characters keyed into a black background. The character display
may be delegated to either the generator or reader, using the respective video
input as the source for the character inserter. Horizontal and vertical posi-
tion and selection of 1 of 2 sizes are controllable from the front panel.

lReferences to EBU standards appear in brackets following references to
SMPTE standards throughout this manual.
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Two levels of remote control are available. The standard unit provides 4
remote control inputs which can be delegated to any of the 9 control functions.
When the serial remote control option is fitted, control of all the preset and
control functions can be accomplished from an RS-232-C keyboard or computer or
from an optional remote control. An optional remote control panel (Model RCU
400), also permits control of all the preset and control functions, and
provides one display which is shared by the generator and reader.
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2. INSTALLATION

2.1 MOUNTING

The standard unit is equipped with rack mounting angles and fits into a
standard 19 inch by 3 1/2" (483mm x 89mm) rack space. The mounting angles may
be removed if rack mounting is not desired.

2.2 POWER

Power requirements are 115 or 230 volts AC at 50 or 6C Hz, switch selectable at
the rear panel. Before connecting the line power, be sure to select the proper
line voltage. Also, check that the line fuse is rated for the correct value.
Never replace with a fuse of greater vaiue.

2.2 GENERATOR VIDEQO IN/SYNC L.OCK

For proper f{frame/address synchronization in videc tape applications, the
generator nust be locked to a stable 1 volt p-p composte video or colour black
sgurce, applied to the generator input video connector. The internal sync
separator has a high impedance input tapped off the loop through, therefere,
the video signal must be properly terminated at some point in the line.

When colour frame synchronization is desired, the sync to subcarrier (Sc-H)
phase relationship of the video source must conform to RS-170-A specification
for NTSC models and PAL 8 field specification for PAL models. (See Appendix I
for information regarding colour framing specifications.) Selection of the
colour framed or non colour framed mode is accomplished from the front panel.
(See Section 3.1) When the video source does not meet the colour frame
specifications, the non colour frame mocde must be selected to insure a proper
generator lock condition.

Z.4 VITCODE GENERATOR VIDEQ IN/OUT
The ECM 4000 inserts VITCode on the same video input used to provide frame

synchronization of the generator. (See Section 2.3) Program video plus
VITCode is available on 2 separate outputs.
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2.5 VITCODE READER VIDEO IN

The reader input video with VITCode recorded con it is connected to the VITCode
reader input loop. The internal sync separator has a high impedance input
tapped off the loop through, therefore, the video signal must be properly
terminated at some point in the line.

2.6 LONGITUDINAIL TIME CODE IN/7OUT

The LTC generator code ocutput is available on an XLR connector at the rear
panel, Qutput level is presettable from the front panel in 4 steps from -12
dBm to +6 dBm. (See Section 3.1.1 Mode Key)

The LTC reader input connects to your head pre-amplifier output. When using an
unbalanced input to the reader, the signal should be applied to pin 3 of the
reader input connector. Normally, the wunused input, (pin 2) should be
connected to ground (pin 1).

2.7 CHARACTER GENERATOR

The prograr socurce for the character generator is selected from the front
panel. When characters from the generator are bheing displayed, the generator
video 1s wused as a program source. When the characters from the reader are
-being displayed, the reader video input is used as a program source. When the
reader video input is used as a source for off line time code burn-ins, the
video should be vertically synchronized to the generator input video for proper
operation. The internal sync separator has a high impedance input tapped off
the loop through, therefore, the video signal must be properly terminated at
some point in the line.

It is important to realize that a video source must be connected to the reader
input loop if the reader VCG key is pressed, otherwise, the monitor screen will
go blank. Using the character generator ocutput as the input to the reader
should be avoided as this will create a loop without any input when the reader
VCG key is pressed.

2.8 REMOTE CONTROL AND SERIAL 170

Four rear panel inputs on the remote control port can be delegated to any of
the S control functions (See Section 3.1.4). When the serial remote control
option is fitted, remote control may be accomplished by using one of the two

serial ports. A remote control panel {(Model RCU 400), connects to the remote
control port and permits access to all the preset and control functions and
provides a display of the reader or generator time or user bits. Alternately,

an RS-232-C keyboard or computer cennected to the serial I/0 port may control

r
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and receive data from the ECM 4000. {See Appendixz II for pin assignments of
the remote control and serial I/0 ports.) When alpha-numeric user bit option
is fitted, the RE-232-C ser:al I/0 port is used feor entry of alpha-numeric data
into the user bits.

2.9 SAMPLE CONFIGURATIONS

Several sample installation setups are diagrammed beiow to aid the user in
properly connecting the ECY 4000 into his systenm. Contact wus for other
applications
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Figure 2-1 - Basic Generator/Reader Coniiguration
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3. OPERATION

Independent displays for the generator and the reader display time. user bits
or formatting pronmpts. A PRESET key group allows entering time, user bits and
other numeric data into the generator. A FORMAT key group permits nRany
parareters and operating modes to be preset to adapt the unit to your
particular operating methods. Twelve LED’s provide operational status at a
glance.

Since all functions are entirely under microprocessor control, certain
mocdifications may have been supplied to meet your particular requirements, and
may conflict with the descriptions below.

EDIT CODE MASTER

HHUBRBONIAT Y

Figure 3-1 - Front Panel Layout

2-1 FORMAT FUNCTIONS

Pressing any one of the 11 blue keys in the FORMAT key group enters a
configuration sequence for the selected parameter, and locks out all key
entries unrelated to the formatting operation. Therefore, the formrat mode must
always be terminated using the FORMAT SET button or the CLEAR button before any
of the other functions may be accessed again.

Most of the FORMAT sequences consist of selecting one of several possible
options for the parameter being formatted. This is accomplished by repeatedly
depressing the parameter’s formatting key. User friendly prompts, in the
generator display, aid the operator in selecting the appropriate option.
(Prompts are shown as eg. ("LINE 1") in the command descriptions below.) When
the option that is currently configured is prompted, the display will flash on
and off, thus, enabling the user to confirm the current mode of operation.
When the desired option is prompted, press the FORMAT SET button. This changes
the configuration to that currently prompted, and terminates the formatting
sequence. If no changes are desired, press CLEAR to exit. If all the
available options are exhausted before FORMAT SET is pressed, the formatting
sequence is terminated automatically, and the generator display returns to
dispiaying the generator time or user bits.

Some FORMAT parameters such as LINE # reguire the use of the PRESET numeric
keys to enter an appropriate value. Values are entered by pressing the FORMAT
SET key. Invalid values are blanked and reprompted. The REM parameter
requires the use of the nine control function push buttons also.
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Selected entries are stored in non-volatile memory but may be recalled and

changed at any tire. The FORMAT configuration is not affected by power
interruptions.
3.1.1 Generator Parameters

LINE # Presets the 2 lines in the blanking interval for recording the
VITCode. The first time it is pressed, the display prompt (“LINE 1")
shows the first line currently selected for VITCode placement in the
video. Use the PRESET numeric keys to make any change desired and
press FORMAT SET. Pressing LINE # again, prompts for the second line
("LINE 2"), and changes may be made the same as for the first line.
The operator will have to determine by experience the mnost suitable
lines for recording the VITCode word according to the following
criteria. When the same LINE # is chosen for both lines, VITCode is
recorded only once in each field.

In order to protect the VITCode reading process against dropouts, the
VITCode word is repeated on 2 non-adjacent available lines in the
vertical interval of the video signal, but not earlier than line 10 (6
for PAL) or later than line 20 (21 for PAL). It must be kept in mind
that for certain recordings, the use of some of these lines nmight
interfere with other signals inserted in the field blanking interval.
When an attempt is made to set the LINE # outside the permitted range,
the error will be blanked and the entry is reprompted.

To avoid decoding errors, which may arise from the presence of skew,
an adequate margin should be allowed between the video head switching
points and the recorded VITCode word. Al=so note that one inch Type C
VTR’s with a sync head have a head switching point in the middle of
the permitted lines. Type C VIR’s without a sync head do not repro-
duce some of the permitted lines at all, therefore, these lines should
not be used for recording VITC. See your VTR manual for further
information.

4/8 FLD Selects the video standard being used for generator sync lock.

NT3C Units: Selects whether the generator will lock to an NTSC RS-

170 source (“FIELd 2") or where available, the newer NTSC RS-170-A
source (“FIELd 4™).

PAL Units: Selects whether the generator will lock to a 4 field PAL

source ("FIELd 4") or where available, the newer 8 field PAL source
(“FIELE 8.

When generator sync/lock is achieved and the LCK indicator is on, the
generator COL’R indicator will be on if the NTSC RS-170A (8 field PAL)
source was selected. When in the continuous JAM SYNC mode, and the
reader code was not recorded in the colour frame mode, the generator

r~
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VITC

IDENT

MODE

COL’R indicator will be turned off and the generator will only
naintain a frame lock (indicated by the LCK indicator). Upon exit of
the continuous JAM SYNC mode, the formatted colour/non colour node
will be resumed.

Configures the operation of the VITCode generator to either record or
erase. In applications where the user desires to record VITCode on
his video source, select (“COdE"). In applications where the user
wishes to erase existing VITCode recorded on the specific line nunmbers
selected above, =select ("ErASE™). The operation of this key has no
effect on the video if the VITCode generator is disabled. See
Section 3.2.1)

Is used to presst a source identifier to be transmitted in the user
bits at any time. {(See UB., TRNS below). At the destination, this
source ID can be displayed with a reader/character generator. When
the IDENT key is pressed, the current ID characters are displayed with
each digit pair containing the decimal ASCII value of the ID
characters. Use the PRESET numeric keys to enter decimal ASCII values
for new source ID charcters. (See Appendix III for ASCII decimal
values.)

'Up to 4 displayable ASCII characters (decimal ASCII values 32 thru 90)

may be entered to give complete flexibility to the user. ie. ASCII
63, 66, 67, 68 will be decoded as "ABCD". This format is only valid
if the decoding reader is another ECH 4000,

Other readers such as our medel 4300 and 4900, recognize a control
character sequence to display common multi-character source and date
identifiers and a source number. ie. VTR 22 requires only 3 ASCII
characters as described below. Enter the character *"Control-3©
(decimal value 19) in the left most ("hours™) digit pair. 4 two digit
message number 1is placed in the second “minutes" digit pair (See
Appendix IV for message numbers). A two digit source number from 01
to 99 1is placed in the third “seconds” digit pair and the rightmost
"frames"” digit pair is set to zero.

When the desired source ID characters have been entered, press FORHAT
SET to save them in the non-volatile memory.

Note: When the formatted source ID is transferred to the generatcr
user bits (See UB.TRKS below), the decimal ASCII values entered are
converted to their equivalent hexadecimal values and the nmost
significant bit is set as a flag bit for the decoding reader. These
converted values may be seen by selecting the generator wuser bit
display (See Section 3.2.1) when source ID transfer is enabled (See
UB.TRNS below)
example: Decimal values 63, 66, 67, 68 entered
will be viewed as Cl1l, C2, C3, C4

This is a nmultipurpose key which iz used to configure several
genarator parameters. The first parameter to be set is longitudinal
code output level ("OP db'™). The output level may be set to +6, 0, -
6, or -12 dBm into a 600 ohm load by repeatedly pressing the MODE key.
When the desired output level is prompted, press FORMAT SET.
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UB. TRNS

3.1.2

MODE

ECM 4000

In NTSC units, the next mode to be selected is the drop frame mode.
When ("dFr") is selected, the generator operates in the drop frame
mode to provide accurate time of day when locked to NTSC colour sync
with a frame rate/if 29.97002618 Hz. This mode drops the first 2
frame counts (0, 1) at the start of each nminute except minute
0, 10, 20, 30, 40 and SO. This compensates for an approximate timing -
error of 4 seconds per hour. A special drop frame flag bit is set in
the generated code to signal this operating mode. When ("NO dFr"™) is
selected, the generator includes all frame counts. The drop frame
mode is indicated by the D.F. indicator.

Note: When in the continuous jam sync mode, the drop frame status of
the reader overrides the formatted drop frame mode.

The next parameter to be preset is the use of the bi-phase mark parity
bit in the LTC code. The purpose of the phase correction parity bit
is to compensate for phase reversals in the LTC bi-phase nark
modulation that could occur when code inserts are performed. Use of
the bi-phase mark parity bit is optional as some readers may not
recognize its presence. When ("PAR") is selected, the bi-phase mark
parity bit will be put in a state where every 80 bit word will contain
an even number of logic zeros, in order that the magnetization
transient between bit cell 79 of one word and bit cell zero of the
next shall always be in the same direction. The parity bit will be
always set to zero if (“NO PAr") is selected.

The next parameter to be configured is the number of jam sync by-pass
errors ("J5 Err"). This is the number of consecutive read errors
allowed in the continuous jam saync mode before the generator
recognizes discontinuities in the reader time. Use the PRESET numeric
keys to enter any number of jam sync errors from 1 to 9, and press
FORMAT SET to enter. The user will have to determine the beat value
for his application but a nominal value of S5 1is suggested. (See
Section 3.2.3)

Selects 1 of 3 user bit transfer modes. Successive depressions of the
key prompt for no user bit transfer to the generator (“no-tr"), ie.
user bits nay be preset from the PRESET numeric keys (See Section
3.2.2), transfer of reader user bits to the generator user bits (“rU-
tr*),transfer of reader time to generator user bits ("rt-tr"), or
tranafer of the preset source identifier into the generator user bits
("Id-tr"). <(See IDENT above) Press FORMAT SET to configure the user
bit transfer mode you desire, or CLEAR to exit.

Reader Parameters

Sets the reader source being displayed to either LTC (“LONG"), or
VIiTCode ("VITC™) or (™AUt0") which displays the last valid code from
either source. Press FORMAT SET to configure the unit for the desired
rnode of operation or CLEAR to exit.
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UB. TRNS

3.1.2

MODE

ECM 4000

In NTSC units, the next mode to be selected is the drop frame mode.
When ("dFr") is selected, the generator operates in the drop £frame
mode to provide accurate time of day when locked to NTSC colour sync
with a frame rate if 29.97002618 Hz. This mode drops the first 2
frame counta (0, 1) at the atart of each mninute except =nrinute
0, 10, 20, 30, 40 and 350. Thia compensates for an approximate timing
error of 4 seconds per hour. A special drop frame flag bit is set in
the generated code to signal thia operating mrode. When ("NO dFr") is
selected, the generator includes all frame counta. -InNTSE—units, the
drop frame mode is indicated by the "MODE"™ indicator.

Note: When in the continuous jam sync mode, the drop frame status of
the reader overrides the formatted drop frame mode.

The next parameter to be preset is the use of the bi-phase mark parity
bit in the LTC code. The purpose of the phase correction parity bit
is to compensate for phase reversals in the LTC bi-phase mark
nodulation that could occur when code inserts are performed. Use of
the bi-phase mark parity bit is optional as some readers may not
recognize its presence. When ("PAR") is selected, the bi-phase mark
parity bit will be put in a state where every 80 bit word will contain
an even number of logic zeros, in order that the magnetization
transient between bit cell 79 of cne word and bit cell zero of the
next shall always be in the same direction. The parity bit will be
always set to zero if ("NO PAr") is selected. -On—PAL—units;—the “PAR"

wode is indicated-by the “MODE“—~indicator. '

The next parameter to be configured is the number of jam sync by-pass
errcrs ("JS Err"). Thia is the number of consecutive read errors
allowed in the continuocus jam sync mode before the generator
recognizes discontinuities in the reader time. Use the PRESET numeric
keys to enter any number of jam sync errors from 1 to S, and press
FORMAT SET to enter. The user will have to determine the best value
for his application but a nominal value of S5 is suggested. (See
Section 3.2.3)

Selects 1 of 3 user bit transfer modes. Successive depressions of the
key prompt for no user bit transfer to the generator ("no-tr™), ie.
user bits may be preset from the PRESET numeric keys (See Section
3.2.2), transfer of reader user bits to the generator user bits (“rU-
tr*”},transfer of reader time to generator user bits ("“rt-tr"), or
transfer of the preset source identifier into the generator user bits
("Id-tr™). (See IDENT above) Press FORMAT SET to configure the user
bit transfer mode you desire, or CLEAR to exit.

Reader Parameters
Sets the reader source being displayed to either LTC ("LONG™), or
VITCode ("VITC™) or (TAUt0O") which displays the last valid code from

either source. Press FORMAT SET to configure the unit for the desired
rode of operation or CLEAR to exit.
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3.1.3

SIZE

POS

3.1-4

REXM
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When ("AUt0"™) is selected, the reader will continue reading from
whatever source was previously selected. When it encounters invalid
code, the reader will display the other source, if valid code exists
on that source. Otherwise, it will continue displaying the last valid
code read until valid code resumes on one of the sources. If the
reader switches gsources, it will not switch back, even if valid code
resures on the previous source, until it encounters invalid code on
the presently selected source. This permits continuous time code
reading where speeds exceed the reading capabilities of one of the
readers (in excess of 40 times play gpeed for VITCode or less than
about 1/10 play speed for LTC), as long as both LTC and VITCode have
been recorded on the tape. If only one code has been recorded on the
tape, then that particular code source should be selected for the best
operation of the reader. When ("AUt0") is used both codes should be
identical or unpredictable results may occur.

Selects frames blanking of the reader and generator displays. The
first time it is pressed it prompts for no blanking ("--- --- ). The
next time it is pressed it prompts for reader franmes blanking ("---
rdr"). The next time it prompts for generator frames blanking ("GEN
-=="). The last prompt is to blank both frames displays ("GEN rdr').
Press FORMAT SET to configure the desired mode of operation, or CLEAR
to exit.

Character Generator Parameters

Selects 1 of 2 character sizes when the character generator is turned
on (Jse Section 3.4}. The size will be visible in your picture
monitor. Successive depressions of this key toggle between 1 of 2
sizes. Press FORMAT SET or CLEAR to exit.

Selects the raster position of the characters. The first time it is
pressed, the characters will move through the various raster positions
on the screen. Press POS again to stop the characters in the desired
raster position. Press FORMAT SET or CLEAR to exit.

Remote Control Parameter

This key permits 4 rear panel inputs (located on the remote control
connector) from momentary contact push buttons to be delegated to any
of the nine control functions of the ECM 4000 (ie. Generator VITC,
VCG, USR.B; MOM & CONT Jam; Reader USR.B, VCG & FRZ; PAGE). The first
time REM is pressed, the display prompts to configure remote input 1
("r1") with an identifier indicating which of the control functions
remote input 1 is assigned to at this time. If a change is desired,
press the new control function that you wish to assign remote input 1
to, and the new key identifier will appear in the prompt display.
Press FORMAT SET to enter the new control function. The display then
prompts to configure remote input number 2, and so on until all 4 have
been configured. Pressing CLEAR exits from the renote input
configuration routines.
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B -2 GENERATOR CONTROL FUNCTIONS

3.2.1

Primary Control

Two of the keys located directly beneath the generator display provide prirary
control of the LTC and VITCode generators,

VITC

USR.B

3.2.2

Twelve

Alternately enables or disables the VITCode generator, according to
the formatted function (See Section 3.1.1 VITC Key above). A status
indicator "VITC" indicates when the VITCode generator is active. When
the VITCode generator is inactive, the program video passes through
unaltered.

Alternately displays the generator time or user bits. A status LED in
the wupper left corner of the generator display indicates when user
bits are being displayed. Also, the colons of the generator display
are blanked when user bits are displayed. If the generator VCG is
enabled (See Section 3.4) the user bits are also keyed into the video.

Presetting the Generator Time or User Bits

keys in the PRESET key group are used to enter time or user bit data

into the generator.

SET

3.2.3

NOX

CONT

When pressed the first time, it initiates a data entry nmode that
allows presetting of either the time or user bits of the generator,
whichever is currently displayed. Depressing any numeric key now will
enter the wvalue into the display starting at the left. Unentered
digits default to zero if entering the time, or to the previous value
if entering user bits. After the required number of digits have been
entered, press PRESET SET to complete the data entry mode. Pressing
CLEAR exits from the data entry mode without presetting the time or
user bits. Attempts to make illegal entries, 1ie 65 minutes will be
ignored and the invalid digits will be blanked. Re-enter these digits
and press PRESET SET to complete the data entry. After the entry mode
has been terminated by either PRESET SET or CLEAR, the generator
display will return to di§%ay the generator time.

Jam Sync Controls
Momentarily jams reader data into the generator.

Continuously jams reader data into the generator. The generator and
reader times are compared with each other during each frame,
automatically compensating for the frame decoding offset. If for any
reason they are not equal, the jam is bypassed, the next frame address
is substituted by the generator and the ERR LED is turned on. The
number of consecutive frames containing jam sync errors that are to be
bypassed may be configured using the FORMAT keypad (See Section 3.1.1
MODE key). If this number of jam sync errors is exceeded, the last
valid reader time will be jammed into the generator again. In the
absence of valid reader code, the generator will be preset to the last
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valid reader time and will not increment until valid reader code
resunes, or the jam sync mode is cancelled by pressing the CLEAR
button.

In NT5C wunits when the continucus jam sync mode is entered, the
generator is set to the drop frame mode that the reader data is
recorded in. When the continuous jar sync nmode is exited, the
generator formatted drop frame mode is restored.

The continuous jam sync mode should be used when dubbing longitudinal
time code from one tape to another, because the quality of the time
code signal deteriorates with each generation. Translation fronm
VITCode to LTC or from LTC to VITCode may be accomplished by using
continuous jam and setting the jam sync by-pass errors to 1.

Since tapes cannot be prestriped with VITCode, the code must be
recorded at the same time as the video. This makes jam sync code
regeneration on the electronically edited master tape mandatory. In
practice, the first program segment recorded on the edited master tape
includes VITCode originating from a VITCode generator or from the
source tape that is supplying the program segment. When in continucus
Jam, the last recorded frames of VITCode from the previous edit
interval are jammed into the generator clock during the pre-roll to
the edit point. This process is repeated at the start of every
subsequent edit interval through the entire recorded program on the
master tape. The result is that continuous VITCode is laid down in an
ascending count from start to finish. It is important that any video
tape editing system utilizing VITCode as the sole indexing method
include jam syncing in the time code feed to the record VTR.

2-22 READER CONTROL. FUNCTIOQONS
Two keys beneath the reader display provide control over the reader functions.

USR.B Alternately dislays the reader time or user bits. A status LED in the
upper left corner of the reader display indicates when user bits are
being displayed. Also, the colons of the reader display are blanked
when user bits are displayed. If the reader VCG is enabled (See
Section 3.4) the user bits are also keyed into the video.

FRZ Freezes the reader display. Alternate action of this key restores the
norral display mode.

2.2 CHARACTER GENERATOR CONTROLS
Two keys labelled VCG, located beneath each of the generator and reader

displays, control display of the generator and reader information respectively
in the character genarator. When the generator VCG button is pressed, the
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generator videc input is routed to the character generator. The data displayed
in the VCG is the same as the data shown in the generator display. Pressing
the generator VCG key again turns off the generator characters.

Pressing the reader VCG key routes the reader input video to the character
generator and displays reader information in the character generator. The data
displayed is the same as that shown in the reader display. Simple 4 character
source ID user bit data will be shown as alpha-numeric characters. Pressing
the reader VCG key again turns off the reader characters. Alpha-numeric user
bit data will be shown as alpha-numeric characters when the alpha-numeric user
bit option is fitted.

The character size and position are controlled from the FORMAT keypad. (See
Section 3.1.3)

3.4.1 Drop Frame Indication (NTSC Units Only)

When displaying generator time, the colons will be replaced by periods if the
generator is operating in drop frame mode. When displaying reader time, the
colons will be replaced by periods if the data being read was recorded in SMPTE
drop frame format.

3.4.2 Field Identification

WYhen reading VITCode, the field number sequence will be displayed to the right
of the reader time frames display. When the data being read was recorded in
the non colour frame mode, ie. the COL’R indicator is off, the field number
sequence will be 1, 2, 1, etec. (1, 2, 3, 4, 1, etc. for PAL). When the reader
data was recorded in the colour frame mode, ie. the COL’R indicator is on, the
field number sequence will be 1, 2, 3, 4, 1, ete. (i, 2, 3, 4, 5, 6, 7, &, 1,
etc. for PAL)

B3.5 STATUS INDICATORS

There are 12 status indicators which show operational status at a glance.

3.5.1 Generator Status Indicators

U.B. Located beside the generator display indicates user bits being
displayed. :

LCK Indicates that the generator is properly locked to a composite video

or colour black signal.

COL’R Indicates that the unit is operating in the colour frame mode and is
properly locked to an NTSC R3-170A4 (8 field PAL) video source.

ECM 4000 Manual : 3-8



NTSC_Units: The 4 field NTSC sequence is being properly decoded.

Frames containing field 1 of the sequence are being assigned an even
frame number.

PAL Units: The 8 field PAL sequence is being properly decoded. The
EBU specified relationship between the frame address and the
television field is being used in assignment of the generator frame

numrbers.

When the generator is operated in the continuous jam sync nmode, and
the reader data was not recorded in the colour frame format, the
colour LED will not be illuminated. The generator frame numbers will
be slaved to the reader frames.

D.F. Indicates that the generator is operating in the EIA drop frame
format. (See Section 3.1.1 MODE)

VITC Indicates that the VITCode generator is enabled. When this indicator
is on, the VITCode generator will be either recording VITCode, or
erasing VITCode, depending upon the FORMAT modes selected. (See
Section 3.1.1 VITC) When the VITCode indicator is off, the VITCode
generator is disabled, and the generator input video is passed
unchanged to the VITCode generator output.

3.5.2 Jam Sync Indicators

ERR Indicates a variety of problems in the jam sync mode. When it is
flashing on an irregular basis, the reader could be receiving bad
code, there Rray be a discontinuity in the code, or the code was
recorded in a different standard than the generator is locked to. If
it is flashing on a regular basisg, it indicates that the reader code
was colour framed with the frame numbers synchronized to the wrong
field of the colour field sequence.

ON Indicates that the generator is operating in the continuous jam sync
mode.

3.5.3 Reader Status Indicators

B.B. Located beside the reader display indicates user bits are being
displayed.

VITC Indicates that the reader data being displayed is coming from the
VITCode reader.

LTC Indicates that the reader data being displayed is coming from the LTC
reader.

Selection of the source of reader data is controlled by the reader
MODE key (See Section 3.1.2).
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NT3SC_Units: The 4 field NTSC sequence is being properly decoded.

Frames containing field 1 of the sequence are being assigned an even
frame number.

PAL Units: The 8 field PAL sequence is being properly decoded. The
EBU specified relationship between the frame address and the
television field is being used in assignment of the generator frame

3 numbers.

Ry ﬁf{When the generator is operated in the continuous jam sync wmode, and
— ' o the reader data was not recorded in the colour frame format, the
ﬁ - colour LED will not be illuminated. The generator frame numbers will

- be_slaved to the reader frames. s
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MODE . PAL Units: Indicates that the genetutor is operating wlth use of

,Jthe bi-phase mark parity bit selected. (See Section 3.1.1 MODE).

—.

NTSC Units: Indicates that the generator is operating in the EIA

-drop frame format. (See Section 3.1.1 MODE)

VITC Indicates that the VITCode generator is enabled. When this indicator
is on, the VITCode generator will be either recording VITCode, or
erasing VITCode, depending upon the FORMAT modes selected. (See
Section 3.1.1 VITC) When the VITCode indicator is off, the VITCode
generator is disabled, and the generator input video is passed
unchanged to the VITCode generator output.

3.5.2 Jar Sync Indicators

ERR Indicates a variety of problems in the jam sync mode. When it is
flashing on an irregular basis, the reader could be recsiving bad
code, there mray be a discontinuity in the code, or the code was
recorded in a different standard than the generator is locked to. If
it is flashing on a regular basis, it indicates that the reader code
was colour framed with the frame numbers synchronized to the wrong
field of the colour field sequence.

ON Indicates that the generator is operating in the continuous jam sync
rode.

3.5.3 Reader Status Indicstors

U.B. Located beside the reader display indicates user bits are being
displayed.

VITC Indicates that the reader data being displayed is coming from the

VITCode reader.

-ENGT Indicates that the reader data being displayed is coming froa the LTC
LfT‘C; reader.

Selection of the source of reader data is controlled by the reader
MODE key (See Section 3.1.2).
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D.F. Indicates that the data being read was recorded in the SMPTE drop
frame format.

COL’R Indicates that the data being read was recorded in the colour frame
mode, ie. the correct relationship between frame address and colour
burst phase was adhered to.

3-6 ALPHA-NUMERIC USER BIT CONTROLS

Alpha-numeric user bit information may be generated and read when the alpha-
nuneric user bit option is fitted.

3.6.1 Generating

Yhen generating code with alpha-numeric user bits, connect an RS-232-C keyboard
or terminal to the serial I/0 port on the rear panel. (See Appendix II for
description of serial I/0 port pin assignments and I/0 format.) The user bit
transfer modes should be turned off. See Section 3.1.1 UB. TRK3)

The following control keys are used to issue commands to the model ECM 4000, to
enter alpha-numeric text into the screen buffer. Up to 4 pages of 14 (16 for
EBU) lines of 32 characters each are available in the screen buffer. (A CTL-
"key") is generated by simultaneously depressng the control key on the keyboard
and striking that character.)

CTL-A Initializes the screen for entering characters in the full screen
mode. The cursor is located at the top left corner of the first
page.

CTL-C Initializes the screen for entering characters in the caption mode.

The screen is configured for 2 rows of 32 characters each located at
the bottom of the screen. The cursor is located at the left edge of
the top row of characters on the first page. Up to 4 separate
caption messages may be entered.

When initialized to either of the above entry modes, upper case displayable
characters, ie. any ASCII character with decimal codes from 32 through 90
inclusive may be entered and will appear on the screen. (See Appendix III)

The cursor will advance once for esach character entered. When the cursor
reaches the bottom of the page, it will automatically advance to the next page.
The following control keys will help in editing the entered characters. The

cursor will flash on and off when placed over a non-space character.

BACK SPACE Will nove the cursor to the left one position and erase the last
(CTL-H) character entered.

CTL-3 Will move the cursor to the left one position without erasing that
character.
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CTL-D Will move the cursor to the right one position.
CTL-E Will move the cursor up one line. When the cursor reaches the top
of the page it will roll over to the previous page.

CTL-X Will move the cursor down one line. When it reaches the bottom of
the screen it will roll over to the next page.

CTL-W Views the previous page of text.

CTL-2 Views the next page of text.

CTL-1 Inserts a space at the cursor location.

CTL-0 Deletea the character at the curacr location.

RETURN Stores a special “invisible™ control character at the cursor
(CTL-M) location and moves the cursor to the beginning of the next line. If

the cursor was previously on the bottom line of the screen, the
cursor will go to the top line of the next page.

CTL-P Transmits a special contrel character which commands the edit code
reader to turn off the alpha-numeric mode and to clear its screen.

When the required data is entered, or the entry buffer is full, place the
cursor at the end of the text that you wish transmitted.

CTL-B Terminates the entry mode and enters the transmission mode. The
characters from the screen are inserted into the edit code being
generated according to the SMPTE/EBU specified format. A special
alpha-numeric flag bit is set to indicate alpha-numeric data is
present in the user bits. Four characters per frame are inserted
into the code. The transmitted characters are replaced by blanks
on the screen as they are transmitted. When the buffer is empty,
the screen is cleared and the alpha-numeric mode is turned off.
Characters placed to the right of the special carriage return
character are ignored.

ESC Terminates the entry mode, clears the screen and turns off the
(CTL-D) alpha-numeric mode without tranmsmitting any characters.

3.6.2 Reading

When reading code with alpha numeric user bits, the reader character generator
is used to display up to 4 pages of 14 (16 for EBU) lines of 32 characters each’
as they are received. (Reader VCG must be turned on to enable alpha-numeric
user bit display - See Section 3.4) At least the first 2 frames of user bits
received with the alpha flag bit set must contain either a CTL-A or CTL-C
characters which are wused to configure the screen for full screen mode or
caption node respectively. Successive characters are displayed as they are
received.
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Pressing the PAGE key views the next page of alpha-numeric data that was read
and stored in the screen buffer. Pressing the PAGE button 4 times will return
to the original page.

Receiving special control characters (issued by the CTL-P command above) turns
off the alpha mode and restores the screen tc its normal operation. Turning
the reader character generator off using the reader VCG key on the front panel
also terminates the alpha mode of the reader, and clears the screen.
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2. TECHNICAI. DESCRIPTION

The model ECM 4000 is a modular design consisting of a motherboard, six plug-in
modules, and a display/keypad. The functions of each module are divided as
follows:

4000-1 Display and keyboard

4000~-2 Microcomputer and LTC generator
4000-3 VITCode generator

4000-4 VITCode and LTC readers

4000~-3 Character generator logic
4000-6 VITCode and VCG keyers

2.1 DISPLAY AND KEYBOARD MODULE 4000-—1

Two 8 digit displays and 10 status LED’s are nmultiplexed; that is segment
information for weach digit is presented in coincidence with a digit enable
pulse to the appropriate digit. The 33 keys are aranged in a 4 x 10 matrix.
Data from 4 keys is latched into US at the time of the digit enable pulse, thus
scanning the total array.

2.2 PROCESSOR MODULE 40Q0-—22

At the heart of the ECM 4000 is an 8751 single chip microcomputer (MCU). Port 2
and the Bus port are used as a 16 bit address/data bus for communicating with

various devices located throughout the unit. Address decoding is accomplished

on the module where the device is located.

4.2.1 LTC Bit Rate Generator

An on board ocsillator, part of Ul3, is crystal controlled and provides the
main processor clock and is divided down to the LTC bit rate. The oscillator
frequency is calibrated to 7.76823 MHz (7.776 MHz PAL) by the use of VC1.
Connection of a frequency counter at Ul3 pin 16 may cause the MCU to lose
program control, however, this will not affect the frequency measurement.

4.2.2 Reset Threshold Adjustment
U2a and associated components senses the loss of pre-regulated voltage due to a
mains brownout or power failure condition. For proper operation, VR1 should be

adjusted 8o that the RESET pin of the MCU (pin 9) is high when the mains
voltage is below 95 volts (130 volts for 230 VAC operation).
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2.3 VITCode GENERATOR MODULE 4000-—-3

4.3.1 Colour Frame Detector

Recalibration of the colour frame detector is accomplished by adjusting VRZ2.
The generator input loop must be connected to an RS-170-4 (8 field PAL) video
source and properly terminated. The unit nmust also be set up to operate in the
colour frame mode as described in the Section 3.1.1 (4/8 FLD) of this manual.
There are two methods of checking the calibration.

Procedure A:

You may use procedure A if you have a colour field #1 identification pulse
output from your sync generator.

1. Display the colour field #1 identification pulse from your sync generator
on channel A of your scope. Set up the time base to show two pulses.

2. Display the CFP output of the model ECH 400C (U26 pin 4) on channel B of
your scope. CFP is also available on pin 21 of the 25 pin remote control
connector or on pin S of the module Bus connector. CFP is an active high
puise of S5 uSec duration.

3. Adjust VR2 slowly until CFP coincides with your sync generator field #1
identification pulse. Adjust VR2 clockwise until CFP disappears or noves
halfway between the two pulses on channel A. Mark this position of VR2
with a pencil. Adjust VR2 counterclockwise until CFP reappears coincident
with your sync generator field #! pulse and continue adjusting VR2 until
CFP disappears again. Mark the position of VR2 with a pencil.

4. Position VRZ2 halfway between the two marks. The LCK and COL‘R indicators
of the generator should be on.

Procedure B:

You may use procedure B if you have another model ECM 4000 that you can use as
& calibration standard.

1. Connect the generator output of the unit you wish to calibrate (TEST unit)
to the reader input of the unit already calibrated (STD unit). Connect the
same video signal to the GEN loop input of each unit. Make sure the signal
is only terminated once if you are looping through one unit to the other.
The LCK and COL’R indicators of the STD unit should be on.

2. Put the STD unit in the continuous jam sync mode. Adjust VR2 in the TEST
unit until the LCK and COL’R indicators come on and the ERR indicator on
the STD unit is off. Adjust VR2 in the TEST unit clockwise until the ERR
indicator in the STD unit flashes. Mark the position of VR2 with a pencil.
Adjust VR2 counter-clockwise until the ERR indicator goes off and then
starts flashing again. Mark this position of VR2 with a pencil.

3. Position VR2 half way between the two marks. The LCK and COL’R indicators

cf the TEST unit should be on and the ERR indicator on the STD unit should
be off.
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4.3.2 VITCode Bit Rate Generator

The VITCode bit rate is generated by a crystal controlled oscillator consisting
of Ula and associated components. The oscillator output (U3 pin 2) is 8 times
the VITCode bit rate (14.31818 MHz for NTSC, 14.5 MHz for PAL) and is adjusted
using VC1.

4.3.3 VITCode Position

VITCode positioning with respect to horizontal sync on the selected VITCode
lines is adjusted by VRI. Connect the generator output to one of the channels
on your oscilloscope. Trigger the scope on the field drive signal from your
sync generator using the external trigger input and adjust the scope to view
one of the selected VITCode lines using the variable delay trigger facility of
your scope. Adjust VRl so that the leading edge of the first "™1" bit is 10.5
uSec (11.0 uSec Pal) after the leading edge of horizontal sync. Take care that
the keyed in "0" bit level (black level) which extends 6 bit periods after the
last bit of the CRC does not extend beyond the leading edge of horizontal sync
for the next video line.

2.4 READER MODULE 400C0-—-4

The LTC clock and data separator circuitry decodes clock pulses from the
longitudinal code and data is shifted into shift registers U10, Ul2, and U1S.
The VITCode sync and data separator recovers VITCode data from the incoming
video and data is shifted into shift registers Ul8 and U22. Both the VITCode
and LTC readers signal the MCU when they have received one frame of data, and
the respective data is transferred to the MCU via a common shift register U20.

4.5 VCG LOGIC MODULE 4000-5S

The MCU writes characters into specified locations of the 2048 bytes of RAN
corresponding to the position of the characters on the screen. RAN locations
scanned during each television field address corresponding sections of the
character PRCK U27 and character data is shifted out from U28 and keyed into
the video on the Keyer module.

4.5.1 Character Size and Positioning Adjustments
Horizontal size of the small and large size characters is adjusted by VR1 and

VR2 respectively. The starting position of the characters at the left of the
screen is preset but may be altered by varying the value of RS.
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4.6 VIDEO KEYER MODULE 4000-6

There are two keyers on this module, one for the character generator, and one
for the VITCode generator. The VITCode keyer is located on the right side and
the VCG keyer is on the left.

4.6.1 VITCode Keyer Setup

Connect colour bars from your sync generator to the generator input loop and to
channel A of your scope and terminate it. Turn on the VITCode generator as
described in section 3.2.1 of this manual. Connect the generator output to
channel B of your scope and properly terminate it. Trigger the scope on the
field drive signal from your SPG using the external trigger input and adjust
the scope to view one of the selected VITCode lines using the variable delay
trigger facility of your scope. Adjust the BLACK BALANCE trimpot (VRS) =o
that the logic "0" level of the VITCode is coincident with the black level of
the incoming video. Adjust the KEY BALANCE trimpot (VR3) to minimize any key
spikes that may occur at either end of the inserted VITCode line.

Adjust the scope so that the vertical gain of both channels is the same, and
position the traces so that the input and output traces are overlayed. Adjust
the GAIN (VR4) so that the amplitude of the generator output matches the input.
Adjust the DC LEVEL trimpot (VR6) so that the DC level of the generator output
is at O VDC. Adjust the Frequency Response trimmer (VC2) so that the burst
amplitude of the generator output matches that of the input.

4.6.2 VCG Keyer Setup

Connect colour bars fror your sync generator to the generator input loop and to
channel A of your scope, and terminate it. Connect the VGG output to channel B
of your scope and terminate it. Select the generator VCG as described in
Section 3.4 of this manual. Adjust the GAIN trimpot (VR1) so that the output
amplitude matchas the input. Adjust the CHAR LEVEL trimpot (VRZ) so that the
inserted characters are slightly above peak white luminance level. Disconnect
the colour bars from the generator input and connect to the reader input loop,
with the scope and the termination connected to the reader input 1loop. Select
the reader VCG as described in Section 3.4 of this manual. Confirm that the
output amplitude matches the input.
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APPENDITX TI-:

COLOUR FRAMING AND THE SMPTE/EBU CODE

DISCUSSION:

Operation of an editing system using SMPTE or EBU standard editing codes
require a number of special parameters in the way the code is recorded, the
operation and setup of the VTR’s, and the way the editor is used. These
parameters are listed below:

1. Synchronizng the time code to the video signal, as concerning field
one/field two synchronization.

2. 3Synchronizing the time code to the video signal, as concerning 4-field (8-
field PAL) colour framing.

3. The stability of the station sync generator to meet EIA RS-170a4 (EBU PAL 8-
field) specificatiens.

4. The setup of the VTR itself for proper ¢-field (8-field PAL) colour identi-
fication and synchronization.

When all of the above parameters are met for use with direct, high band type
VTR’s, editing synchronization can be achieved.

1. Longitudinal SMPTE/EBU time code (LTC) is a digital reference code that is
recorded along the length of an audio or cue track of a video tape. Each
video frame 1is given a unique identifying number, which is formatted to
include hours, minutes, seconds, and frames as well as other information.

Vertical Interval Time Code (VITCode) is a digital reference signal
recorded in the field blanking interval of the video signal. It identifies
the video fields in addition to information in the LTC.

Each frame is composed of two seguential fislds of video called field 1 and
field 2. Each of these two fields is uniquely identified and should always
be sequential. SMPTE/EBU specifications call for LTC time code to start
during the vertical serrations at the start of field one. The generator,
therefore, wmust be connected to a stable synchronizing video or sync
source, or the generated code will "free run" and will produce ambigucus
identification of the video franmes. Because VITCode is recorded on the
program video, it always provides accurate field identification.

In editing, 1if the recorded time code is not synchronized to the VTR video
an "ABORT" may occur at the edit point. (The VTR’s will be synchronized as
pertaining to vertical sync, but the time codes would not.)

4
!
(=)
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The NTSC television standard used a chroma subcarrier frequency of 3579545
Hz, of which 227.5 complete cycles fit into one horizontal line. With
325 horizontal lines in one frame, this produces

227 .9sc cycles/hor line x 525 hor lines/franme
= 119,437.5 subcarrier cycles per frame.

After one frame, there is an additional .5 subcarrier left over. In this
manner, it takes 2 frames (4 fields) to return to a nonfractional subcar-
rier cycle count.

The PAL television standard uses a chroma subcarrier fregquency of
4433618.75 Hz of which 283.7516 cycles fit into one horizontal line. With
625 horizontal lines in one frame, this produces

283.7316 cycles/hor line x 625 hor lines/franme
= 177,344.75 subcarrier cycles per frare.

Therefore, it takes 4 frames (8 fields) to return to a non-fractional
subcarrier cycle count.

Before the development of time-base correction techniques, a part cycle
displacement at the beginning of each field did not cause any problens.
With time-base correcting, a sudden shift of a part cycle (as at an edit
point for example) will cause a shift of the entire picture horizontally to
match up the subcarrier cycles into proper sequence.

To eliminate such problems, most high band, direct-recording VTR’s detect
and synchronize the playback video with the incoming video so that the
subcarrier cycles are matched. When this is done, a video edit will
produce a proper sequence of the saubcarrier. As discussed above, it
requires 2 (4 PAL) frames of video before the proper sequence occurs. If
two edit points (one for record VTR, one for source) are selected that do
not maintain the proper colour sequence, the editing computer will attenmpt
to synchronize the two VTR’s to match an improper colour sequence. If the
record VTR contains its own colour framing correction circuit, a conflict
occurs: the record VTR will attempt to synchronize for proper colour
sequence, and the edit contrcller will attempt to synchronize for proper
selected edit point.

If the specific fields of the colour sequence are defined when the tinme
code is recorded on all tapes used in an edit session, then edit points may
be easily chosen which will observe the correct colour field sequence. It
is imperative that such colour framed time code be used when editing with
colour {framing VTR’s. A colour flag bit is set in the code to indicate
colour frame address assignments.

The SHPTE specification regarding colour frame addresses states!

"If colour field identification in the code is
required, then the even units of frame numbers
shall identify frame A and the odd units of
frame numbers shall identify frame B as defined
in EIA standard RS-170-A."
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The EBU specification regarding colour frame addresses and the associated
eight fields of the PAL video signal states:

"When the time code is displayed in decimal numbers, S
and P designating the number of seconds and pictures

respectively, then:

a) S+P is odd for fields 1 and 2 and fields S and 6
S+P is even for fields 3 and 4 and fields 7 and 8

b) The remainder after dividing S+P by 4 is:

Q for fields 7 and &
1 for fields 1 and 2
2 for fields 3 and 4
3 for fields S and 6.”

Since the subcarrier to horizontal sync (Sc-H) relationship has become an
important part of today’s technology in video tape recording, new standards
have been adopted which outline the 4 (8 PAL) colour fields and set up
tighter specifications in subecarrier to horizontal sync (Sc-H) drift.

For NTSC colour systems, colour field 1 is that field with positive going
subcarrier zero-crossings most nearly coincident with the half-amplitude
point of the leading edges of even numbered horizontal sync pulses. The
tolerance in this coincidence is +/- 40° of reference subcarrier. (See
Figure I-2)

For PAL colour systems. the Sc-H phase is defined as the phase of the Eu
component of the colour burst extrapolated to the half amplitude point of
the leading edge of the synchreonizing pulse of line 1 of field #1. Colour
field 1 of the 8 field sequence is defined as that field where the
preferred Sc-H phase is 0C. For maximum protection against picture distur-
bances at edit points, the EBU recommends Sc-H values 0 +/- 200 for colour
field 1. (See Figure I-1)

On many of the 1" VIR’s presently in use, the colour frame identification
is switched on or off when the tape is first recorded. A special colour
frame pulse is recorded on the control track to identify a special colour
field (15 Hz NTSC, 6.25 Hz PAL). When the full colour frame mode is used,
all of the above parameters must be met, in order for a proper edit
sequence of the colour fields. t should be understood that although the
VIR itself is capable of synchronizing to full colour field synchroniza-
tion, the sync source nust be capable of meeting the new Sc-H specifica-
tions. (A portable camera used in a remote location may not meet this
spec.)

With all the aforementioned variables met, proper colour field editing and
edit control synchronization can be achieved with minimal problems. It can
be concluded that time code edit synchronization can be achieved by:

1. Proper recording of time code and video synchronized to a sync
generator using new Sc-H tolerances.
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2. Using a time code generator capable of synchronizing to the 4-field
(8-field PAL) colour sequence.

3. Proper set up of ail VTR’s and TBC’s for correct colour sequencing.
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APPENDIX II-:

RENOTE CONTROL PORT PIN ASSIGNMENTS

Note: To avoid conflict, connect only the pins required for your application.

Pins 9 to 12 refer to the standard remcte control interface.

Pins 3 thru 8,

and 14 thru 20 refer to the optional remote control unit

RCU 400.
13121110987654321
25 24 23 22 21 20 19 18 17 16 15 14
Pin Name Description
1 -- Not Used
2 . “ .
3 RX SV Balanced Input
4 RX
5 TX SV Balanced Qutput
6 TX
7 RTS 5V Handshake Lines
8 CTS
9 RENM 4 Remote Control Input #4
10 REM 3 " " * #3
. 11 REX¥ 2 " " . #2
12 REM 1 - " " #1
13 GND Remote Control Ground
14 +8V
15 +8V 300 mA MAX DC
16 +8V supply to optional
17 +8V Remote Control Panel
18 GND
13 GND
20 GND
21 CFP Field #1 Identification Pulse
22 GND VITCode Keyer Control
23 VITCode EN
24 GND VITCode Keyer Informatiocn
25 VITCode
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SERIAL I/0 PORT PIN ASSIGNMENTS

Note: To avoid conflict, connect only the pins required for your application.

13121 109 8 7 6 5§ 4 3 2 1

25 24 23 22 21 20 19 18 17 16 15 14

Pin Name Description
1 -- Not Used

2 RD Received Data 8 bits, 1 stop bit

3 TD Transmitted Data 1200 BAUD, no parity
4 RTS Must be high for data to be transmitted
S CTS High when data is being transmitted

6 DSR Acknowledges remote device is operational
7 GND Signal Ground

8 -- Not Used

9 . “ "

10 -- * "

11 -- * *

12 -- " "

13 -- " "

14 - ” "

15 ~ - " "

16 -— - "

17 - " "

18 -- . -

19 -- . "

20 DTR High when DSR high

21 -- Not Used

22 -- " *

23 -- - "

24 - " "

25 GND
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APPENDITX ITII:

ASCII CODE LIST

CHAR DEC HEX CHAR DEC  HEX CHAR DEC HEX
CTL-8(NUL) 0 00 SPACE 32 20 @ 54 40
CTL-A(S0H) 1 01 ! 33 21 A 65 41
CTL-B(STX) 2 02 " 34 22 B 66 42
CTL-C(ETX) 3 03 # 35 23 C 67 43
CTL-D(ECT) 4 04 s 36 24 b 68 44
CTL-E(ENQ) ] 03 % 37 25 E €9 45
CTL-F (ACKD & 06 & 38 26 F 70 47
CTL-G(BEL) 7 07 ’ 33 27 G 71 47
CTL-H(BS) 8 08 ( 40 28 H 72 48
CTL-I(HT) S 03 ) 41 29 I 73 49
CTL-J(LE) 1 0A ® 42 2A J 74 4A
CTL-K(VD) 11 0B + 43 2B K 75 4B
CTL-L(FF) 12 oc 44 2C L 76 4C
CTL-M(CR) 13 0D - 45 2D ot 77 4D
CTL-N(SO) 14 OE . 46 2E N 78 4E
CTL-0(SD 15 OF / 47 2F 0 739 4F
CTL-P(DLE) 16 10 0 48 30 p 80 S0
CTL-Q(DC1y 17 11 1 43 31 @ 81 51
CTL-R(DC2) 18 i2 2 S0 32 R 82 52
CTL-S(DC3) 1 13 3 31 33 S 83 53
CTL-T(DC4) 20 14 4 52 34 T 84 54
CTL-U(NAK) 21 13 ] 33 35 U 85 55
CTL-V(SYN) 22 16 6 54 36 v 86 56
CTL-W(ETBy 23 17 7 S5 37 W 87 57
CTL-X(CAN) 24 18 8 56 38 X 88 38
CTL-Y(EM) 25 19 S 57 39 Y 8% 59
CTL-Z(SUB) 26 1A : 5 34 2 S0 SA
CTL-[(ESC)Y 27 1B H 535S 3B L 91 SB
CTL-\(FS 28 1cC < 60 3C \ 92 5C

TL-1(GS) 25 iDb = 61 3D 3 o3 SD
CTL-"(RS) 30 1E > 62 3E - 94 SE
CTL-_(US) 31 1F ? 63 3F 95 SF
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APPENDIX IV:

DISPLAYED
MESSAGE

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OoCT
NOV
DEC
AIR
AUX
BARS
BAY
BLK
BVU
CAHM
CaP
CGEN
CLK
CRT
buB
ECH
EDIT
ENG
FILM
LINE
MCR
MON
NET
0B

ECH 4000 Manual

SOURCE IDENTIFICATION MESSAGES

M5G
#

00
01
02
03
04
05
06
07
08
0S
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Figure IV-1

DISPLAYED

MESSAGE

PRES
REM
SAT
SLID
STL
STUD
TC
TEST
™V
VCR
VITC
VT
VTR
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

MSG

#

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
S0

1
&

52
33
54
S5
56
57
58
58
60
61
62
63
64
63
66

MESSAGE

SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

- Message Select Codes

DISPLAYED MNSG

#

&7
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
a8
89
S0
91
92
a3
94
385
36
97
98
95
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