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WARNING

This equipment generates, uses, and can
radiate radio frequency energy and if not
installed and used in accordance with the
instructions manual, may cause Iinter-
ference to radlo communications. It has
been tested and found to comply with the
1imits for a Class A computing device
pursuant to Subpart J of Part 15 of FCC
Rules, which are designed to provide
reasonable protection against such inter-
ference when operated in a commerclal
envirorment. Operation of this equlpment
in a residential area 1s likely to cause
interference 1in which case the user at
his own expense will be required to take
whatever measures may be required to
correct the Interference.

Notification as required by FCC Rules,
Section 15.818.
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PREFACE

This manual describes the communications protocol system used with the
Model 100 Video Switcher Serial Interface optlon.

How The Manual 1s Organized

Section 1 provides a General Description of the Serilal Interface
Protocol and module.

Section 2 1s the Protocol Description which describes the protocol
functions, the access scheme, and the command/message structure.

Section 3 i1s a qulck reference guide that lists each protocol command
in numerical order.

Conventions Used in This Mamual
The following 1tems are printed in all capltal letters:

o Exact names of controls, lamps, and section titles on the

control panel
o Major Headings

The following items are printed in initial capital letters:
o Names of flgures, tables, and drawings

o Proper names of assemblies and modules
o Subordinate headlngs

Related Documents

o Model 100 Serial Interface Optlon Data Package
Manual Number A90-087614-00

o Model 100 Video Switcher Installatlion Guide
Manual Number A78-087610-00

o Model 100 Video Switcher Operator's Manual
Manual Number A97-087610-00

o Model 100 Video Switcher System Manual
Manual Number A90-087610-00
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Section 1
GENERAL DESCRIPTION

INTRODOUCTION

This section provides a general overview of the Model 100 Video
Switcher (Figure 1-1) Serial Interface Protocol option and the Serial

Interface module.

SERTAL INTERFACE PROTOCOL

The Serial Interface Protocol enables real-time remote control of all
the Model 100 switcher functions, except EDITOR ENABLE pushbutton
control. The protocol operates vlia an editor device such as a video-
tape editing computer. From here on, this shall simply be referred to
as an editor. Using the serial interface protocol, the edlitor is able
to operate the Model 100 swltcher without the control panel.

The Model 100 serial interface protocol 1s based upon the communlca-
tions protocol of the SMPTE (Society of Motlion Plcture and Televislon
Engineers) Recommended Practice 113. In additlon, the Model 100
protocol has been derived from the protocol originally developed for
the larger Model 300 switcher.

SERTAI. INTERFACE MODULE

The Model 100 Serial Interface module consists of a 3-i1nch by 8-inch
printed circuit module that 1s installed on the Control Processor
module in the electronlcs frame of the switcher. The Serlal Interface
module operates at RS232C or RS422 communication standards at baud
rates from 300 to 76,800 bits per second. Refer to the Model 100
Tnstallation Guide (A90-087610) for module installatlon and baud rate

Jumper selectlon.

Issue 1
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Figure 1-2 illustrates the functional dlagram of the Serial Interface
module installed in the Model 100 system. It should be noted that no
handshaking 1s provided for the Serlal Interface module. Thus, the
editor must be able to continucusly operate in full duplex at the
selected baud rate. This is most significant for the editor in that
the switcher sends up to 128 contiguous data bytes in response to
specific commands.

MODEL 100 §
ELECTRONICS FRAME
SERIAL
CONTROL -_————
v | semiaL CONTROL MODEL 100
COMPLTER | swiTcnEr | INTEREACE | PROCESSOR - CONTROL
_ RESPONSE OPFTION |  MODULE PANEL
—_——— —
RE232C

CR
RE422

Flgure 1-2. Serlal Interface Protocol Functional Diagram
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Section 2
INSTALLATION

INTRODUCTION

The 100 Serial Interface Protocol provides full duplex communications
between the Model 100 switcher and external edltor devices. This
enables the editor to operate the switcher by remote control. The
Serial Interface also enables the entlre switcher status to be stored
i an "effects memory" reglster, called the E-MEM reglster. The E-MEM
contents can be read by the editor, stored off-line, and later written
back into E-MEM. The E~-MEM reglster contents are then used to set the
switcher to a previous configuration.

This section discusses the functional operatlion and implementation of
the protocol.

PUNCTIONAL DESCRIPTION

The 100 Serial Interface Protocol enables real-time remote operation
of the Model 100 switcher. When the editor is enabled, it can cperate
the switcher by completely bypassing, or even in the absence of, the
control panel. However, an operator at the control panel can still
operate the switcher when the editor 1s enabled. The followlng para-
graphs highlight the primary functions of the switcher that can be
accessed via the protocol interface. Refer to Section 3 for specifilc
details on each protocol command.

Crosspoint Matrix Control

The crosspoint matrix consists of the KEY RUS, PROGRAM BACKGROUND bus,
and PRESET BACKGROUND bus. Each bus has ten pushbutton-controlled
inputs that are used to select the desired video source. The protocol
can read from and write to the matrix. A read operation determines
which sources are currently selected, and a write operatlon selects
the desired sources.

Issue 1
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Pushbutton/Lamp Control

A1l the switcher pushbuttons and their assoclated lamps, except the
EDITOR ENABLE pushbutton, can be individually turned on and off. All
pushbuttons and lamps can be read by the edltor to determine their
current state.

Analog Control

Eleven controls on the control panel are knobs that adJust & potentl-
ometer setting. Some of these potentlometers adjust miltiple param-
eters, according to other control panel selections. Two additional
controls consist of a Joystick (which contains two potentiometers, one
for horlzontal and one for vertical positioning) and a lever arm. All
of these controls produce analog values that range between a defined
low value and a high value, as opposed to pushbuttons that produce
digital values by either being on or off. The protocol is able to
read from and write to the analog controls.

Auto Transition Rate Display

The AUTO TRANSITION RATE display sets the number of frames (0 to 999)
for an automatic transition, a Downstream Keyer (DSK) mix, or a Fade
to Black {(FTB). The protocol can select the type of transition as
well as the rate at which it 1s performed.

E-MEM Control

There are sixteen registers of 112 bytes each that comprise E-MEM. A
clarification of the terminology used when referring to data transfers
between the editor, E-MEM, and the switcher is shown in Flgure 2-1.

The protocol is able to "learn" up to sixteen switcher configuratlons
in E-MEM. The editor can then "recall" an E-MEM register to the
switcher to configure 1t to the stored settings. The "read" command
is used by the editor to read an E-MEM register and store its contents
off line. The '"write" command is used to retrieve the data stored
off-1line and write it back into E-MEM for later conflguration of the
switcher.

Issue 1
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— — MODEL 100 £
r CONTROL | ELECTRONICS 3
PROCESSOA FRAME
MODULE
READ _ LEARN
EDITOR I GraTe PAGCESSOR
WRITE . REGISTERS RECALL - A
e e —

Plgure 2-1. Terminology for E-MEM Transfers

PROTOCOL ACCESS

The protocol interface is based upon the SMPTE Recommended Practice
113 (Digital Control Interface System) which establishes guldellnes
for the orderly flow of data over a serlal bus. Filgure 2-2 1llus-
trates the major components of the data format.

el

E9On L

BREAK ADDRESS
CHARACTER BYTE

r)

COMMANDJME;S&GE BLOCKS

Figure 2-2. Components of Protocol Access

Break Character

The break character 1s sent by the editor to the serlal port of a
tributary, or listener, such as the switcher, to prepare it for
receipt of further commnication. After recelpt of the break, the
tributary ceases all bus communication, resets any communicatlon
errors, and awaits receipt of an address.

Issue 1
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Figure 2-3 illustrates the break character. It consists of seventeen
to twenty bits of spacing data (loglcal low or 0) followed by a min-
1mum of two bits of marking data (loglcal high or 1).

%

7 _

[ S W [N NN TR T (N TR SN WU ' SN S [ N |

——| I—“I BIT TIME (2645 @ 38 4 KAUD)
SPACING DATA
17 TO20B1T TIMES

MARKING DATA
2 OR MORE BiT TIMES |-—

FIRST
o CHARACTER o

OF ADDRESS
I—-———SMPTE BREAK CHAR#CTER—"{

BYTE

Figure 2-3. SMPTE Break Character

The serial interface has several operating states, as shown in Flgure
2-4, The break character advances the serial interface typlcally from
the "idle" state to the "active" state. Note that regardless of which
operating state the serial Interface 1s 1n, receipt of the break sends
the interface to the active state.

Issue 1
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POWE A.ON g
RESET $WITCHER .
1pLE"
STATE

RECEIVED
VALID
BREAK

RECEIVED

SWITCHER
IN ANY
STATE

SWITCHEA
IN
“ACTIVE"

TRANSMIT
NEGATIVE
ACKNOWLEDGE

[

RECEIVED STATE
INVALID
POLL
ADDRESS AECEIVED
POLL SWITCHER
ADDRESS TRANSMITS
ACKNOWLEDGE
BYTE
RECEIVED vaLID
RECEIVED {NVALID SELECT ADDRESS
SELECT ADDRESE,
COMMUNICATION
ERRQR, OR
TIME OUT TRANSMIT
ACKNOWLEDGE
ayTE
SWITCHER
IN EAECUTE
“SELECTED" BLOCK
STATE
RECEIVED
COMMUNICATION :lﬁEE'ggL\(FEEED
ERROR
VERIFY
OR TIME QUT BLOCK BYTE
COUNT
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Address Byte

After the break has been recelved, the serial interface will expect a
one~byte address, elther the Select address or the Poll address. The
address will typically be the Select address, which is determined by
dipswitch S1 on the Serial Interface module. Dipswitch S2 is 1ncluded
for anticlpated future adherence to the 2-byte SMPTE address standard.
Figure 2-5 illustrates how to set the dipswitches. Note that the blt
numbers do not refer to those labeled on the switches. Bit 7 below
refers to the MSB silkscreened on the module and bit 0 to the L3B.

Bit Bit
7 6 5 4 3 2 10 Dipswitch S1
X

| % _J I
[ Don't Care Bit

Select Address = upper 7 blts of
even 8-bit address (OOH - FEH)

Bit Bit
7 6 5 4 3 2 1 0 Dipswitch 32

XIX1X[X[|X{X

\ — ‘
0

Don't Care Bits

Even Parity (switch open)
0dd Parity (switch closed)

—
o

o
B

Enable Parity (switch open)
Disable Parity
{(switch closed)

Filgure 2-5. Setting the Address Dipswitches
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The Select address must be an even number between 00H and FEH. Spec-
ifying the Select address automatically specifies the Poll address,
which equals the Select address plus one (1). The Poll address 1is
sent by the editor to determine if the trlbutary 1is on the bus. If
the tributary 1s present, it would transmit an acknowledge byte of B4H
(Hexadecimal) back to the editor and remain in the active state.

The Select address is specific to each tributary. After recelpt of
the Select address, the serial interface advances to the "selected"
state and transmits the 84H acknowledge byte to the controller to
indicate successful state transition. The serlal interface can now
accept command/message block transmissions directing switcher
operatlon. As long as no communication errors occur, the serlal
interface can recelve contiguous command/message blocks without going
through the break-address sequence agaln. A commnlcation error or
time out causes the switcher to send a negative acknowledge of 85H,
discard any unexecuted commends, and return to the "idle" state.

Note that while in the active state, recelpt of any other tributary's
Select address or communication error (parity, framing, or data
overrun error) causes the serlal interface to return to the 1dle
state; necessitating the break-address sequence to resume commin-
1cation. However, recelpt of another tributary's Poll address 1s
ignored and the serlal interface remains in the actlve state.

COMMAND/MESSAGE. BLOCK STRUCTURE

In the selected state, the serlal interface receives command/message
blocks that direct switcher operation. The cormand/message blocks are
structured as shown in Pigure 2-6.

el

3400 21

BYTE COUNT EFFECTS COMMAND
B¥YTE ADDR.BYTE CODE BYTE

o
b

MESSAGE BYTES

MAXIMUM S{2E
127 BYTES

Pigure 2-6. Command/Message Block Structure
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The serlal interface can operate continuously, receiving a contiguous
stream of command/message blocks. This enables multiple swltcher
operations to be performed without constant cycling through the
break-address sequence. Command/message blocks received (all bytes)
with more than four milllseconds remalning in the current televlislon
f1ield will be executed in the following vertlcal interval. Blocks
recelved after this time may be delayed one additlonal field.

Byte Count Byte

The command/message blocks can range in slze from two to 128 bytes.
The first byte of the block contains the byte count. The byte count
1s the number of the subsequent bytes in the block, thus the valid
byte count values are OlH to 7FH (1 to 127). After receiving a valid
byte count and the correct number of subsequent bytes, the command 1s
executed.

Effects Address Byte

The effects address byte 1s typlcally referred to as EX. It 1s
particularly meaningful in the Model 300 protocol since there are
numerous "effects systems" which have a specific EX {effects) address.
Since the Model 100 is smaller, the EX byte has only two values. To
access any DSK analog controls, EX must be set to 00H. For the analog
controls of the effects systems (EFFECTS KEYER, EFFECTS TRANSITION,
and PATTERN CONTROL), EX must be set to 0lH. For all other controls,
EX may be any value.

Command Code Byte

Command codes fall into two broad catagories; read commands and wrilte
commands (see Figure 2-7). When the editor issues a read command, the
switcher responds by sending the current status of an operational
parameter(s) back to the editor. The status information is returned
in the format of the write command. Write commands are used by the
editor to change an operational parameter(s) of the switcher.

Issue 1
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Bit Bit

7 6 5 4 3 2 1 0 (LSB)

L As Required for the Command

01
11

Read Command
Write Command

Figure 2-7. Command Byte Structure

Both read and write commands may be sent at any time. When a write
command is 1ssued with the EDITOR ENABLE pushbutton on (lamp 1it), a
2-byte status message 1s returned to the editor and the command 1s
executed. With the EDITOR ENABLE off, the write command cannot be
executed but the status message is still returned. (The Fleld Mode
command 1s an exceptlon in that it 1s executed even when the EDITOR
ENABIE 1s off.) Read commands are always performed, regardless of the
EDITOR ENABLE state.

" For systems with a Model 100 control panel, the editor cannot change

the condition of the EDITOR ENABLE pushbutton, the editor can only
read it to determine its status. For systems without the control
panel, the editor 1s always enabled by setting a Jumper on the Control
Processor module to indicate there 18 no control panel.

Read Commands

Read commands Interrogate the status of the specified operational
parameter of the switcher, such as the crosspoint currently selected
on the program bus or the setting of the DSK CLIP control.

Read commands may or may not require message bytes followlng the
comand code. For example, the command code to read the selected
crosspoint on the program bus (41H)} does not require any additlonal
data. However, the command code to read an analog control (45H)
requires an additional message byte to designate which control to
read.

Issue 1
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The switcher responds to a read command by transmitting to the editor
a command/message block in the format of the write command. By
echolng the write command format, responses to a read command can
later be sent back to the switcher by the edltor to cause executlon of
that command.

Write Commands

Write commands are sent to the switcher to modify an operatlonal
parameter (such as change a crosspolint or set an analog control) or to
initiate execution of a function (such as an auto transitlon). All
write commands require at least one byte of message data, which
typlcally specifles the control parameter or setting of the control
parameter.

The response to a write command 1s a two-byte status message. The
first byte 1s the byte count which is OlH. The second byte 1is the
switcher response to the command which 1s shown in Figure 2-8. The
bits that are set to one (1) indicate the status.

Bit Bit
7654 3210
X|x|x

R

L— Fileld Mode Use

Don't Care Blts

1 = Buffer Warning
1 = Protocol Error
1 = Command Accepted

Fgure 2-8. Second Byte of Status Message

Issue 1
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In the Figure 2-8, bit 7 set to one (1) indicates the command was
accepted and execution of it shall occur (if the EDITOR ENABLE is onj.
Bit 6 set to one indicates an 1llegsl function may have been spec-
ified. Bit 5 set to one indicates the serlal Interface 1s nearing
throughput capaclty. Note that any combination of bits 1s valld
except the Command Accept (bit 7) and the Protocol Error (pit 6)

similtaneously set.

Message Bytes

The number of required message bytes depends upon the particular
command. Write commends require at least one message byte which
typlcally specifies the code number of the switcher parameter to be
changed. Additional message bytes are required for analog controls in
which the bytes indlcate the new value to which the analog control 1s

to be set.

Read commands typically do not require a message byte. However, the
Read Analog Control, Read Pushbutton/Lamp Control, and Read Lamp
Status Map Commands do require message bytes that indicate the control
or lamp to be read.

Issue 1
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Section 3
PROTOCOL TABLES

INTRODOCTION

This section serves as a quick reference guide for using any Model 100
protocol command. Each command 18 located on a separate page with the
command name at the top and the read and write command codes listed
directly below the name. The commands are arranged 1n numerical order
according to the read command code.

References to actual pushbuttons, potentiometers, lamps, and sectlion
names on the Model 100 control panel are shown in capital letters 1In
the tables, which is how they appear on the control panel. Note that
all values within the tables are hexadecimal, unless otherwise indl-
cated by the notation of "decimal®. Unless indlcated as 00H or O1H,

EX may be any value.

The followlng table lists the protocol commands and their order within
this section.

Table 3-1. Commnd Location Table

COMMAND NAME READ/WRITE CCDE PAGE NUMBER
Crosspoint 41-44/C1-C4 -2
Analog Control 45/C5 3-3
Pushbutton/lamp Control u6,47/C6,C7 3-5
Wipe Pattern 48/C8 3-9
Transition Mode BA/CA 3-10
Transition Rate 4c,up,7D/CC,CD,FD 3-11
Key Memory 53/D3 3-13
Learm E-MEM ~-/DA 3-14
Recall E-MEM -/DR 3-15%
Software Version 6C/EC 3-16
Field Mode 6D/ED 3-17
Status Update -/EE 3-18
All Stop -/F2 3-21
Lamp Status Map 78/F8 3-22
Pushbutton Select -/FB 3-24
Transfer E-MEM TE/FE 3-27

Issue 1
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Table 3-2. Crosspoint Command (41-44/C1-Ch)

Byte | Effects | Cormand
Function Count | Address | Code Message
READ:
PROGRAM BACKGROUND Bus 02 EX 4] -
PRESET BACKGROUND Bus 02 EX 42 -
KEY BUS g2 EX 43 -
KEY BUS 02 EX 4y -
WRITE:
PROGRAM BACKGROUND Bus 03 EX Cl Crosspoint#
PRESET BACKGROUND Bus 03 EX c2 Crosspoint#
KEY BUS 03 EX C3 Crosspoint#
KEY BUS 03 EX ol Crosspoint#

The read command enables the edltor to determine the crosspoint
currently selected on the specified bus. The swiltcher responds by
sending the write form of the command.

The write command enables the editor to select any crosspoint. Note
that the 44 and C4 commands reference a key bus on the Model 300
switcher that 1is not on the Model 100. They are included here for
completeness but function identically to the U3 and C3 commands,
respectively.

The valid crosspoint numbers are OOH to 09H, with:
00H = BLACK crosspoint
01H to 08H = user-defined crosspolnts
09H = COLOR BKGD crosspolnt

If a crosspoint number greater than 09H is specified, then the BLACK
(OOH) crosspoint will be selected.

A special case exists between thls write command and the control
panel. If an operator at the control panel 1s pressing a crosspolnt
pushbutton when the editor (via the protocol)} tries to set another
crosspoint on that bus, the control panel selection will have prlority
and override the editor selection.
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Table 3-3. Analog Control Command (55/C5)

Byte | Effects | Command
Function Count | Address | Code Message
READ designated control 03 EX L Control#
WRITE designated control 05 EX C5 Control#
LSB MSB

The read command enables the editor to determine the current value of
the designated analog control. The switcher responds by returning the
write form of the command. The control number assigned to each analog
control is shown in Table 3-4.

The write command sets the specified analog control to a new value.
MSB and LSB (Most and Least Significant Bytes, respectlvely) indicate
the 8-bit or 12-bit anaslog value of the control setting, as detailed
below.

For an 8-bit analog value:

MSB LSB

Bit Bit Bit Bit
7 6 5 43 210 7 6 5 4 3 2 10

7(6[(5[(4|3|2{1|0 X|IX|[X]X{X|X|X1X

N\ I I ____J
l—  —  Don't Care Bits

8-bit Analog Value

Issue 1
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For a 12-bit analog value:

GRASS VALLEY GROUP
Model 100 Serlal Interface Protocol

ATS-087614-00

L——-Don't Care Bits

MSB LB
Bit Bit Bit Bit
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
111109 (8|7 |65 |¢ 3(2(1lo0|X|X]X|X
L. - AN v ’
Table 3-4. Analog Control Numbers
Control # | EX | Controcl Name
08 00 | DSK CLIP
QA 00 | DSK MATTE HUE
0B 00 | DSK MATTE CHROMA
oc ]4] DSK MATTE LUM (Luminance)
00 01 | Transition Lever Arm
OA 0l | EFFECTS KEYER CLIP
OB Q1 | EFFECTS KEYER GAIN_ ___—]
11 01 | POSITIONER {(Vertical)
12 01 | POSITIONER (Horizontal)
14 01 BACKGROUND HUE
15 01 | MASK/PRESET SIZE
17 01 | CHROMA KEY HUE
18 01 | BORDER/EFF HUE
19 01 | BORDER/EFF CHROMA
1A 01 | BORDER/EFF LUM
1B 0l | RACKGROUND LUM
1C 01 | ASPECT
1D 01 | SOFT (Border)
1E 01 | BORDER (Width)
1F 01 | BACKGROUND CHROMA
Issue 1
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Table 3-5. Pushbutton/Lamp Control Command (86,47/C6,CT)

Byte | Effects | Command

Function Count | Address { Code Message
READ designated PB/L 03 EX u6 PB/L#
(PB/L = Pushbutton/Lamp)
03 EX 47 PB/L#
WRITE:
designated PB/L On 03 EX cé PB/L#
designated PB/L Off 03 EX C7 FB/1#

The read command 1is used to determine the status of any pushbutton or
lamp by returning the appropriate form of the write command, elther
"on" or "off". Commands 46 and 47 are identical. If an invalld read
PB/L number is specified, the reply will indicate the status of PB/L
00H {PROGRAM BACKGROUND crosspoint 0).

The write commands turm the designated pushbutton and/or lamp on or
off. Should an invalid PB/L number be used, the switcher ignores the
command.

See Table 3-6 for the valid PB/L numbers.

There are a few distinect differences between thls command and the
Pushbutton Select command (FB) that should be noted. First of all,
note that most of the switcher pushbuttons can be separated into three
basic groups; 1) mutually exclusive {(only one pushbutton can be
selected at a time), 2) alternate action (one push 1it's on, the next
push it's off), and 3) cyclic (pushing the button cycles it through
three different selections, such as with the MATTE/BKGD SELECT
pushbutton).

In the mutually exclusive groups, both the C6 (on) and FB commands
turn off the currently 1lluminated pushbutton when another pushbutton
is selected. However, no action 1s taken Af the C7 (off) command
attempts to turn off the currently 1llumlnated pushbutton because one
button must always be selected.

In the alternate actlon groups, the Pushbutton/Lamp command must issue
the correct next state {(on or off) of the pushbutton or else the
comnand 1s ignored. The Pushbutton Select command, however, automat-
1cally sets the pushbutton to 1ts next state, Just as 1f 1t had been
pushed at the control panel.

Issue 1
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In the cyclic groups, the Pushbutton/Lamp command cannot write to
these pushbuttons, it can only read thelr current status. The Push-
button Select command, however, can set these groups to the desired
selection.

There are two special cases assoclated with use of the Pushbutton/Lamp
command that should@ be mentioned. First, this command can force an
tmmediate cut of the Effects Keyer, the DSK, or the FIB functions by
commanding the assoclated lamp (KEY ON, DSK ON, or FADE TO BLACK,
respectively) on or off. The auto transition rate for that function
1s ignored and the function is immediately set to the commanded state,
regardless of its present state (even 1f 1t's in the midst of a
transition).

For example, to cut immediately out of black at the next vertlcal
interval, write a "lamp off" command to the FTB lamp (03 EX C7 1F).
To cut the DSK on alr, write a "lamp on" cormand to the DSK ON lamp
(03 EX C6 OD). To cut the effects key on 2ir, wrlte a "lamp on"
command to the XEY ON lamp (03 EX C6 52). HNote that when wrilting to
the Effects Transition KEY ON lamp, the lever arm must be on a limit
or the command 1s ignored.

The second speclal case 1s that the Pushbutton/Lamp cormand can be
used to select both the BKGD and KEY buttons in the EFFECTS TRANSITICN
section by issuing a "lamp on" command to one lamp and then the other
lamp. The Pushbutton Seleet command 1s unable to select both push-
buttons simultaneously. (Note that the Transition Mode cormané spe-
cifically controls the BKGD and KEY pushbuttons. Thls 1s the pre-
ferred cormand to use.)
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Table 3-6. Pushbutton/Lamp Numbers (PB/L#)

PB/L
Number

Read Functlon

Write Function

00
01
02
03
ol
05
06
07
08
09

OB

0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
29

Program Bus Crosspoint

" n LU
1" H "
" LU n
" n "
n " L1
n n n
n L n
n 1} "

W~ sSwh - O

L " 1

Pgm. Bus High/Low Tally

AUTO TRANS

DSK MIX

DSK ON

WIPE

MIX

Preset Bus Crosspoint
4] i} "

0
1
n " " 2
n " " 3
" " " 4
" " " 5
" " n 6
" n n 7
" n " B
n " " 9

Pst. Bus High/Low Tally
ASPECT ON
POSITIONER On
REVERSE Wipe
DSK PVW (Preview)
FADE TO BLACK
KEY BUS Crosspoint
"

0
n " 1
" n n 2
n " " 3
" n L i}
" " " 5
" " 1] 6
n " " 7
" " " 8
" " " 9

Program Bus Crosspoint
"

0
" K 1
" " " 2
" n " 3
" f" n i
" n n 5
" " n 6
" n " 7
" " " 8
" " " 9

--= Not Applicable ---

AUTO TRANS

DSK MIX

DSK ON

WIPE

MIX

Preset Bus Crosspoint
" 1) "

" " "

-—- Not Applicable -—-
ASPECT ON
POSITIONER On
REVERSE Wipe
DSK PVW
FADE TO BLACK
KEY BUS Crosspolnt
" i

0
" 1
n " " 2
n n n 3
n " " 4
" n " 5
" " " 6
n " n 7
n " " 8
n n " 9

Issue 1
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Table 3-6. Pushbutton/Lamp Mumbers (contirued)

PB/L
Number Read Function Write Function

2A KEY BUS High/Low Tally -—— Not Applicable ——-
2B OUTLINE QUTLINE

2C DROP SHADCW DROP SHADOW

2D BORDERLINE BCRDERLINE

2K DSK MATTE FILL DSK MATTE FILL

2F DSK EXT VIDEO FILL DSK EXT VIDEC FILL

30 Horlzontal Wipe Horlzontal Wipe

31 Vertical Wipe Vertlcal Wipe

32 Horlzontal Split Wipe Borizontal Split Wipe
33 Vertical Split Wipe Vertical Split Wipe

34 Left Corner Wipe Left Corner Wipe

35 Right Corner Wipe Right Corner Wipe

36 Diagonal Wipe Diagonal Wipe

37 Box Wipe Box Wipe

38 Diamond Wipe Dlamond Wipe

39 Circle Wipe Circle Wipe

3A BACKGROUND Generator —-- Not Applicable -——-
3B DSK MATTE Generator " n

3C BORDER /EFF Matte Generator n n

3D FADE TO BLACK Rate " "

3E DSK MIX Rate " "

3F AUTO TRANS Rate " "

40 DSK KEY INVERT DSK KEY INVERT

41 DSK KEY MASK DSK KEY MASK

42 DSK EXT SOURCE DSK EXT SOURCE

43 DSK KEY BUS SOURCE DSK KEY BUS SOURCE

by EFFECTS KEYER KEY INVERT EFFECTS KEYER KEY INVERT
us EFFECTS KEYER KEY MASK EFFECTS KEYER KEY MASK
46 EFF MATTE FILL EFF MATIE FILL

W7 EFFECTS KEYER KEY BUS FILL EFFECTS KEYER KEY BUS FILL
L8 BKGD BKGD

4g KEY KEY

Ua --— Not Applicable -—- cuT

UB PST PTN (Preset Pattern) PST PTN

ic EFFECTS KEYER KEY BUS SOURCE EFFECTS KEYER KEY BUS SOURCE
4D EFF EXT SOURCE EFF EXT SOURCE

4E CHROMA KEY CHROMA KEY

LF EDITOR ENABLE --- Not Applicable -—-
50 Lever Arm Limit Low " "

51 Lever Arm Limit High n n

52 KEY ON KEY ON

Issue 1
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Table 3-7. Wipe Pattern Command (48/C8)

Byte ; Effects | Command
Function Count | Address | Code Message
READ wipe pattern 02 EX 48 -
WRITE wipe pattern 03 EX c8 Wipe#

The read command replies with the wipe number of the currently

selected wilpe pattern.

pattern. Only one pattern can be actlve at a time.

Table 3-8 1lists the valid wipe numbers for the Model 100.

The write command selects the specifled wipe

Note that

the numbers are not sequential because they are derived from the
numercus patterns of the Model 300.
13 specified, the horizontal wipe (OAH) 1s selected.

If an invalid wipe pattern number

Table 3-8. Wipe Pattern Numbers

Issue 1

Wipe Number Wipe Fattern
00 Vertical Wipe
01 Left Corner Wlpe
03 Clrcle Wipe
04 Diagonal Wipe
0A Horizontal Wipe
0B Right Corner Wipe
14 Vertical Split Wipe
17 Box Wipe
1E Horizontal Split Wipe
21 Diamond Wipe
3-9
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Table 3-9. Transition Mode Command (RA/CA)

Byte | Effects | Command
Function Count | Address | Code Message
READ Transition mode 02 EX ba -
WRITE Transitlion mode 03 EX CA Mode

This command reads from and writes to the BKGD and KEY pushbuttons in
the Effects Transltlion sectlon. The mode byte has the following
format.

Bit Bit
7 6 5 4 3 2 1 0

I1X[X[X|X

[ v __J \__'_)
00 = KEY not selected
01 = KEY selected
10 = KEY selected
11 = KEY selected
0 = BKGD not selected
1 = BKGD selected
Don't Care Blts

For a write, at least one bit (0,1, or 2) must be set or else the
command 1s ignored by the switcher. Note that either bit O or blt 1
can select the KEY transition mode. Therefore, ensure that both bits
are zero when a KEY transition 1s not desired.

Issue 1
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Table 3-10. Transition Rate Commend (AC,4D,7D/CC,CD,FD)

Byte | Effects | Command

Punction Count | Address | Code Message
READ:

AUTO TRANS Rate 02 EX uc -

DSK MIX Rate 02 EX 4p -

FADE TO BLACK Rate 02 EX 0 -
WRITE:

AUTO TRANS Rate 05 EX cC Ratel,2,3

DSK MIX Rate 05 EX CD Ratel,2,3

FADE TO BLACK Rate 05 EX FD Ratel,2,3

This command reads and writes the rate at which the switcher willl
perform the indicated transition. The rate 1s specified in frames
from 000 to 999. To translate frames to seconds when using the NTSC
or PAL-M standard:

30 frames = approximately one (1) second, therefore;

frame rate = transition time in seconds X 30 frames/second

For example, for a four (4) second FTB, the frame rate 1s 120 frames
(4 seconds X 30 frames/second = 120 frames). For the PAL-I standard,
use 25 frames/seconds.

Note that the frame display on the control panel actually has four

digits. The fourth (leftmost) diglt appears only during control panel
dlagnostics and 1s not accessible with this command.

Issue 1
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The rate bytes have the following

Bit Bit
7 6 5 4 3 2 10
L
r
Bit Bit
7 6 5 4 3 2 10
X1X1X X
v —
Issue 1
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format.

Ratel = Transition control bits and
most slignificant digit of
rate

Rate value in BCD (0000 to 1001)
00 = KEY not selected

01 = KEY selected

10 = KEY gelected

11 = KEY selected

0 = BKGD not selected

1 = BKGD selected

0 = Update dlsplay only, do not
perform the transition

1 = Update the display and perform
the transition

Rate2 = Next most significant digit

Rate3 = Least significant digit

BCD value of this digit
{0000 to 1001)

Don't Care Bits
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Table 3-11. Key Memory Cammand (53/D3)
Byte | Effects | Command
Function Count | Address | Code Message
READ:
KEY Input Settings 02 EX 53 -
WRITE:
KEY Input Settings 62 EX D3 do ~ d9s
data bytes
(decimal)

The read function of thls command causes the switcher to transmit to
the editor the 8-bit analog values for the current settlngs of the
following controls.

EFFECTS KEYER:
o KEY BUS GAIN and CLIP for all ten KEY BUS inputs
o EFF EXT GAIN and CLIP:
o CHROMA KEY HUE, GAIN, and CLIP

DOWNSTREAM KEYER:
o DSK EXT CLIP .
o DSK KEY BUS CLIP for all ten KEY BUS inputs

The 96 bytes of analog values are transmitted in the form of the write
command, thus the editor saves the values and writes them back to the
switcher at a later time. The 96 bytes allow for future needs and the
switcher sets unused bytes to zeros. Note that the editor should not
change any of the data bytes.

Issue 1
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Table 3-12. Learn E-MEM Command (-/DA)

Byte | Effects | Conmand
Punction Count | Address | Code Message
WRITE
Learn Status into E-MEM 03 EX DA iﬁegister#

This 1s a write only command. It causes the entire switcher status
(configuration) to be learned into the specified 112-byte E-MEM “reg-
1ster”". There are sixteen E-MEM registers, thus the valld reglster
numbers are 00H to OFH.

To access the configuration data in the E-MEM reglsters, use the
RECALL, E-MEM or TRANSFER E-MEM commands described in Tables 3-13 and
3-22, respectively.

Issue 1
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Table 3-13. Recall E-MEM Command (-/DB)

Byte | Effects | Command
Function Count | Address Code Message
WRITE
Recall E-MEM to Switcher 03 EX DB Reglster#

This is a write only command. The configuration data in the specifled
E-MEM register 1s recalled into the switcher which conflgures it to
those stored settings. The valid register numbers are OOH to OFH.

Note that specifying 16H as a reglster number causes the switcher to
execute the system reset routine.

Issue 1
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Table 3-14. Software Version Command (6C/EC)

Byte | Effects | Command
Funcetion Count | Address | Code Message
READ Sof'tware Version 02 EX 6C -
WRITE Software Version OB EX EC do - a8
data bytes
(decimal)

The read command causes the switcher to report 1ts 9-digit software
version number by returning the write form of the command. The 40
through d8 bytes are the ASCII representation of the software verslon
number, with d0 being the most significant digit and d8 being the
least significant digit, as shown in the following dlagram.

The write command is shown to remaln consistent with the protocol
structure and 1s not intended to be sent to the switcher as 1t wlll be
ignored.

Sample of a software version number:

077615008

L

least significant diglt
(¥ indlcates a blank)

d0 = most significant digit

The software version number is typlcally numeric. The ASCII codes for
the numbers 0 through 9 are 30H through 39H, respectively. The blank
character 1s ASCII code 20H. Note that in written documentatlon, the
software version number contains a hyphen. It 1s not included here.

Issue 1
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Table 3-15. Field Mode Command (6D/ED)

Byte | Effects | Command
Functlon Count | Address Code Message
READ Field Mode Setting 02 EX 6D -
WRITE Fleld Mode Setting 03 EX ED Mode

The write command 1s used to enable or disable fleld marks and/or
status update marks. The read command 1s used to report the current
mode settlngs. When the switcher receives the break character, the
field marks and the status update modes are dlsabled.

The write form of this command 1s an exceptlon to the EDITOR ENABLE
on/off criterlia. The switcher will execute the command and set the
specified mode even when the EDITCR ENABLE 1s off.

Fleld Marks. When enabled, a field mark is generated by the switcher
once per fleld and sent to the editor shortly after vertical blanking.
The field merk is a 2-byte response of OlH OlH in which the first byte
1s the byte count and the second byte 1s the "mark".

Status Update Mode. When this mode 1s enabled, the switcher will
transmit a STATUS UPDATE command (EE) whenever any status data 1s
changed (see the STATUS UPDATE command for detalls on the status

data).

The mode byte format 1s shown here.

Bit Blt
7 6 5 4 3 2 10

X[ X|X[X1X|X

L % J
| 0 = Fleld Mark Mode Off
1 = Field Mark Mode On
0 = Status Update Mode Off
1 = Status Update Mode On

Don't Care Bits

Issue 1
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Table 3-16. Status Update Command (-/EE}
Byte | Effects | Command
Punction Count | Address Code Message
WRITE:

Status Update Bytes 09 EX EE do - @b
status bytes

(decimal)

This command is sent to the editor by the switcher when the status
update mode is enabled (see the FIELD MODE command) and a change has
occurred in the status data. This command 1is used to remain consis-
tent with the protocol structure and 1s not intended to be sent to the
swltcher as 1t will be i1gnored.

The switcher transmits this command at the approximate mid-point of
the field. If a great deal of control panel processing 1ls occurring,
the transmisslion will be delayed.

The status byte reflects what the switcher configuration will be after
the following vertical interval. Thus, when the serlal Interface 1s
operating at a 19,200 or 38,400 (preferred) baud rate, the editor
recelves the updated status approximately one-half field before the
actual change occurs.

Since this command is ten bytes long, operation of the serial inter-
face at 9600 baud or less will result in the status informatlon over-
runing the beglnning of the following fleld.

The format of the status bytes 1s as follows.

Bit Bit
7 6 5 4 3 2 1 0 40 Status Byte

| Selected Program bus crosspoint
in BCD (0000 to 1001)
Selected Preset bus crosspolint
in BCD

Issue 1
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Bit

Bit

7 6 5 4 3 2 10

[ —

Bit

Bit

7 6 5 4 3 2 10

Bit

Bit

7 6 5 4 3 2 10

X

XX

Issue 1
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dl Status Byte

Selected Key bus crosspolint in BCD

0 = Effects key full off or
belng inserted
1 = Effects key full on or
being removed
0 = KEY transition not selected
1 = KEY transition selected
0 = BKGD transition not selected
1 = BKGD transition selected
0 = MIX transition type selected
1 = WIPE transition type selected

d2 Status Byte

Most slgnificant 8 bits of 12-bit

binary value indlcating effects
lever arm poslition

d3 Status Byte

Don't Care Bits

Least significant 4 bits of
effects lever arm position value
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Bit Bit
7 6 5 43210

Bit Bit
7 6 5 4 3 2 1 0

[ v —
|
Bit Bit
7 6 5 4 3 2 10
X1 X
Nmg— e
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d4 Status Byte

DSK MIX transition value 1in binary

d5 Status Byte

FIB transition value In binary

d6 Status Byte

00 = KEY BUS 1s effects source
01 = CHROMA KEY 18 effects source
10 = EFF EXT 1s effects source
11 = PST PIN 1s effects source
0 = KEY BUS 1s effects fill

1 = EFF MATTE 1s effects fill
0 = Editor disabled

1 = Editor enabled

0 = DSK EXT is DSK source

1 = XEY BUS 1s DSK scurce

0 = DSK MATTE is DSK 111

1 = EXT VIDEO 1s DSK {111l

Don't Care Bits
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Table 3-17. All Stop Cammend (-/F2)
Byte | Effects | Command
Funectlon Count | Address ; Code Message
WRITE 03 EX F2 4o

This command stops all ongoing transitions, sets the lever transition
to the 1imit 1t was leaving, removes all keys, sets the next transl-
tion to BKGD only, sets the transitlon type to MIX, and if currently
faded to black, brings the switcher out of black.

The d0 byte 18 1included to remain consistent wlth the Model 300 ver-

sion of this command.

switcher will 1gnore it.

Issue 1
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Table 3-18. Lamp Status Map Command (78/F8)

Byte | Effects | Command
Function Count | Address | Code Message
READ Lamp Status 03 EX 78 00
WRITE Lamp Status 13 EX T8 00 40 - 415
status bytes
(decimal)

The read command transmits to the editor the status of all the
switcher lamps. A 16-byte table 1s created with each bit of the slx-
teen bytes representing the on (bit = 1) or off (bit = 0) state of a
lamp. The table was established for accommodating up to 128 lamps for
the Model 300. However, the Model 100 only has 82 lamps and hence any
unused bits are set to zero.

The read function replies with the write form of the command. The
write command 1is 1ncluded to remain consistent with the protocol
structure and 18 not intended to be sent to the switcher as 1t will be
ignored.

The Table 3-19 1llustrates the relationships between the blts of the
status bytes and the assoclated lamp numbers 1n hex. Refer to the
"Read Function" colum of Table 3-6 (under the Pushbutton/Lamp Control
congand) for the specific lamps that correlate to the lamp numbers O0H
to 52H.

Issue 1
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Table 3-19. Lamp Status Map

Blt
7 6 5 4 3 2 1 O Byte/Lamp Assoclation
07 06 05 O4 03 02 01 00 Byte O = Lanps 00 - 07
OF OE OD OC 0B OA 09 08 Byte 1 = Lamps 08 - OF
17 16 15 14 13 12 11 10 Byte 2 = Lamps 10 - 17
- - - - - 85 5 5 Byte 10 = Lamps 50 - 57
(bits 3 - 7 = 0)
- - - - e = - - Byte 11 = Lamps 58 - S5F
. {all bits = 0)
TP TE D 7C 7B TA 79 T8 Byte 15 = Lamps 78 - TF
(all bits = 0)
Issue 1
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Table 3-20. Pushbutton Select Command (~/FB)

Byte | Effects | Cormand
Function Count | Address | Code Message

WRITE Pushbutton 03 EX FB Pushbutton#

This write only command performs a "push" of the specifled pushbutton
number Jjust as 1f the button had been pressed at the control panel.
For details on the difference between thls command and the wrlte
functions of the Pushbutton/Lamp Control command, refer to the latter
command description.

The Table 3-21 1ists the valld pushbutton numbers for this command.
If an invalid number 1s specified, the command 1s Ignored.

Table 3-21. Pushbutton Numbers

Pushbutton
Number Description

00 PROGRAM BACKGROUND Bus Crosspoint O
01 " n " " 1
Q2 " " " n 2
03 n " n " 3
oL f " " " i}
05 n " " " 5
06 n n " " 6
07 t " " 1 7
08 n " " n 8
09 " n n " 9
OA -—-— Not Appllcable -—-

OB AUTO TRANS

oC DSK MIX

oD DSK CcUT

OE WIFE

OF MIX

Issue 1
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Table 3-21. Pushbuttan NMumbers (contirnued)

Issue 1

Pushbutton

Number Description
10 PRESET BACKGROUND Bus Crosspoint O
11 n " " " 1
1 2 Ll " " " 2
13 n " " n 3
1 4 " n " n 4
15 n n " L1} 5
16 n 1" n n 6
1? 1] " " " ?
18 " n " " 8
19 " " 1"t " 9
1A -— Not Applicable ——-
1B ASPECT ON
1C POSITIONER On
1D REVERSE Wipe
1E DSK PVW
1F FADE TO BLACK
20 KEY BUS Crosspoint 0
21 " 1] 1] l
22 " 1 " 2
23 " " " 3
2“ " " " 4
25 n n n 5
26 " n n 6
27 " 11} " ?
28 n " " 8
29 n " 1] 9
2A -—— Not Applicable -——
B OUTLINE
2C DROP SHADOW
2D BORDERLINE
2E DSK MATTE FILL
2F DSK EXT VIDEQ FILL
30 Horlzontal Wipe
31 Vertical Wipe
32 Horizontal Split Wipe
33 Vertical Split Wipe
34 Left Corner Wipe
35 Right Cormer Wlpe
36 Dlagonal Wipe
37 Box Wipe
38 Diamond Wipe
39 Circle Wipe
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Pushbutton
Number Description
34 -— Not Applicable --—-
3B AUTO TRANSITION RATE SELECT
3C MATTE/BKGD SELECT
3b SET for Hundreds Increment
3E SET for Tens Increment
3F SET for Ones Increment
40 DSK KEY INVERT
41 DSK KEY MASK
42 DSK EXT SOURCE
43 DSK KEY BUS SOURCE
44 EFFECTS KEYER KEY INVERT
45 EFFECTS KEYER KEY MASK
46 EFF MATTE FILL
47 EFFECTS KEYER KEY BUS FILL
48 BKGD
bg KEY
hp cuT
4B PST PI'N
4c EFFECTS KEYER KEY BUS SOURCE
4D EFF EXT SOURCE
4B CHROMA KEY
4F EDITOR ENABLE
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Table 3-22. Transfer E-MEM Reglster Command (TE/FE)

Byte | Effects | Command
Punction Count | Address | Code Message
READ E-MEM to Editor 03 EX TE Register#
WRITE Editor to E-MEM 73 BEX FE Reglster#
do - dlll
(decimal)

The read command transfers the contents of the specified E-MEM reg-
ister to the editor. The write command transfers the previously
retrieved reglster contents from the edltor back to a specified E-MEM
register. The valid register numbers are 00H to OFH (0 to 15). The
reglster length 1s 112 bytes. Note that the edltor must not alter the
reglster contents.

A short cut may be performed when using the READ and WRITE commands by
specifying a reglster number of 1FH. For a read command, this auto-
matically causes: 1) a LEARN E-MEM command to be executed in which the
switcher configuration 1s learned into E-MEM register OFH (15); and 2)
the register contents are then immediately transferred to the editor.
For a write command, using 1FH automatically causes: 1) the editor to
transfer the data into E-MEM register (OFH; and 2) a RECALL E-MEM
cormand is immedlately executed in which the contents of E-MEM regls-
ter OFH are transferred to the swltcher.

Note that the read command, when using reglster number 1FH, will be
executed when the EDITOR ENABLE pushbutton 1s off. However, 1t will
not perform the learn portion of the command because ILEARN E-MEM 13 a
write only command. Hence, whatever data 1s currently in regilster OFH
(the last data learned into it or meaningless data after a system
reset) 1s sent to the editor.
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