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Slaving the 2408 to the AV with Word Clock
Use this scenario if when you don’t have any
ADATs. Connect the MIDI Timepiece AV’s Word
Clock Out to the 2408 audio interface’s Word Clock
In port as shown below in

Macintosh computer running
AudioDesk, Digital Performer or
other audio software

USB

MIDI Timepiece AV

Word Clock Ou

Word Clock IN

Figure 22-2: Slaving a 2408 system to the MIDI Timepiece AV via Word
Clock.

The settings for this setup are as follows:

System Setting for the

Component ADAT sync scenario

MTP AV You can use any sync mode except LTC/
sync mode QuikLock. The 2408 system will resolve to

the MTP AV, even when the AV itself is
resolving to SMPTE, video, etc. If you want
to drive the whole rig from your MMC-com-
patible software, set the AV to Internal
mode. This lets you do transport control
from your software.

2408 system In the PCI-324 Console window, set the
Clock Source menu to 2408: Word’. Also
make sure the sample-rate setting matches
the ADATs and the MTP AV.

Digital Performer ~ Make sure that the ‘Slave to External Sync’

or AudioDesk command is checked in the Basics menu. In
the Receive Sync dialog, choose the ‘MIDI
Time Code” sync option. This setting
resolves Digital Performer to MIDI

Timepiece AV.
Other Slave it in the normal fashion to MIDI Time
MIDI/audio Code from the MIDI Timepiece AV.

software

SLAVING A COMPUTER TO THE MTP AV
The MIDI Timepiece AV ships from the factory
ready to lock the computer to SMPTE time code
via the MIDI Time Code (MTC) routing shown in
Figure 7-15 on page 50. When this MTC routing is
present, the MIDI Timepiece AV will send MIDI
Time Code to the computer as soon as it locks up.
Any software running on the computer can then
slave to the time code. (Make sure the software is
set up to lock to MIDI time code.)

When the MTP AV locks to the time code, the
green “LOCK” LED on the front panel glows
steadily and the red “TACH” LED blinks regularly.
In addition, the green computer OUT LED glows
steadily, indicating that MIDI time code (MTC) is
being sent to the computer.

Red TACH light

Green computer OUT light Green LOCK light
Figure 22-3: Converting time code. When the MTP AV converts incom-
ing time code, the red TACH light blinks, the green LOCK light glows
steadily, and the green computer OUT light glows steadily as well.
If the LOCK and TACH lights do no behave as
described, the MTP AV is not successfully locking
to the SMPTE time code. This could be a problem
with the audio connections between the tape deck
and the MTP AV. It could also be that the SMPTE
level is not high enough. See Appendix C,
“Troubleshooting and Customer Support”
page (173).

If the LOCK and TACH lights look OK, but the
green computer OUT LED is not glowing, this
means that the MIDI Timepiece AV settings have
been altered somehow such that it is not sending
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MIDI time code to the computer. To correct the

settings, see “Getting a running update of SMPTE
on page 147.

Routing MIDI Time Code

At times, you may need to route MIDI Time Code
to a device connected to one of the MTP AV’s MIDI
OUTs. Similarly, you may have the need to route
MTC to the network port on the MIDI

Timepiece AV. For example, the network port
might be connected to a Macintosh, which you
need to slave to time code. To make time code
routings such as these, see “The MTC In and MTC
Out connections” on page 49.

SMPTE Offset

When reading time code, there may be times when
you need to offset the MIDI Timepiece AV a certain
amount from the time code you are feeding it. See
“Offset/Stripe” on page 112 for details about how
to set the offset from the MIDI Timepiece AV front
panel or “SMPTE Readout” on page 59 for doing so
from ClockWorks.

Freewheeling to avoid time code dropouts
When the MIDI Timepiece AV encounters a drop-
out —a series of missing or unreadable frames—in
the SMPTE time code, it “freewheels” past them,
pretending that they were not missing by briefly
generating its own code to make up for the missing
frames. The default freewheel value is 4 frames.
This means that the MIDI Timepiece AV will
continue to generate time code for four more
frames after it stops receiving time code. If it does
not receive any more time code after four frames, it
will stop converting.

The factory default base setups have the
freewheeling feature set to 4 frames for fastest
response when you stop the tape deck. The
Freewheel amount can be adjusted up to 32 frames.
This allows the MIDI Timepiece AV to maintain
lockup even over lengthy SMPTE drop outs.

If you encounter a time code drop out that causes
the MIDI Timepiece AV to stop converting for a
moment, try increasing the freewheel amount in
the Sync/MMC window pop-up menu as shown in
Figure 10-11 on page 62. Try adding just a few
frames at a time when adjusting the amount. (For
details on the “one time jam sync” option, see
“Regenerating fresh time code (jam syncing’)” on
page 149.)

The MIDI Timepiece AV freewheels at the frame
rate it is reading at the time it begins freewheeling
— except for 29.97 drop and non-drop. If you
intend on reading 29.97 SMPTE, be sure to
manually set the SMPTE format to 29.97 so that
freewheeling will occur at the proper rate.

When you increase the freewheel amount, you also
increase the amount of time that the MIDI
Timepiece AV keeps converting when you stop
tape. To make the MIDI Timepiece AV as
responsive as possible, only raise the freewheel
amount as high as necessary to overcome the drop-
out(s) you are encountering.

Getting a running update of SMPTE

You can get a running update of SMPTE on the
front panel of the MIDI Timepiece AV by using the
WINDOW knob to dial up the SMPTE/SYNC
menu. The first window of the menu displays
SMPTE.

You can also get a running update of SMPTE in the
ClockWorks SMPTE Reader and Sync/MMC
windows. For details, see chapter 10,“Sync and
MIDI Machine Control” (page 59).

| 147
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STRIPING SMPTE

The MIDI Timepiece AV can stripe SMPTE time
code (LTC) — even while it is resolved to video.
You can stripe LTC onto video without the time
code drifting out of sync with the video frames.

You can use the SMPTE Controls window in the
MIDI Timepiece AV software or the MIDI
Timepiece AV front panel LCD to generate
SMPTE. This section covers how to do so with the
software. See “Using the SMPTE controls” on
page 111 to learn about how to stripe SMPTE via
the LCD display.

Note that the MIDI Timepiece AV always generates
fresh time code while reading existing time code.
You can use this capability to:

= Regenerate fresh time code that is based on
existing time code, and eliminate drop-outs in the
original code

= Lengthen existing time code tracks

For information about regenerating time code, see
“Regenerating fresh time code (jam syncing’)” on
page 149 and “Lengthening a SMPTE track” on
page 150.

A general procedure for striping SMPTE
Use the procedure below to generate new code
from scratch:

1 Make the audio cable connections shown in
Figure 2-6 on page 12.

We recommend that you do not pass the time code
output from the MIDI Timepiece AV through a
mixer or any form of signal processor. If you must
go through a mixer, be sure equalization is flat.

2 If you are recording to video, set the MIDI
Timepiece AV MASTER SYNC mode to INTERN/
VIDEO. This causes the MIDI Timepiece AV to
generate fresh time code while resolved to video. If
not, set it to INTERNAL.

3 If you are recording time code on a tape deck,
and your tape deck has dbx noise reduction, be
sure to defeat the noise reduction on the track you
are recording time code.

4 Open the SMPTE Controls window in the MIDI
Timepiece AV software.

5 Enter a start time.

To edit the start time, click inside the box and type
anumber. To move to the next field, press Tab. Each
field allows valid numbers only, e.g. you cannot
type “72” in the minutes field. A standard audio
industry practice is to start at 01:00:00:00 (one
hour) to avoid crossing the 24-hour count during
preroll.

6 Choose the necessary frame rate.
7 Adjust the SMPTE output volume.

The goal when striping SMPTE is to get the VU
meter on the tape deck to read approximately -3.
You can adjust the MIDI Timepiece AV’s SMPTE
volume output level by using the SMPTE VOLUME
OUT setting in the SMPTE/SYNC menu in the
front panel LCD. Or you can use the Output Level
meter in the Sync/MMC window (visible when the
master mode is set to Internal). If you want to test
the level, set the Master sync mode to Internal and
use the Start and Stop buttons to make the MIDI
Timepiece emit time code, and then meter it with
your mixer.

8 Roll tape.

9 Click Stripe.
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Striping will begin at the frame shown in the Start
Time box. The SMPTE Reader will begin to roll.
While striping, you can close the SMPTE Controls
window, and you can even switch to another
application or Quit the MIDI Timepiece AV
software.

10 To stop striping, click Stop.
You can stop striping at any time.

Of course, if you want to stripe a tape and
meanwhile get on with other work, you can quit the
MIDI Timepiece AV software. Striping will
proceed in the background.

Striping frame-locked LTC onto video

The MIDI Timepiece AV can stripe LTC onto video
while syncing to the video, ensuring that the LTC is
frame-locked (i.e. LTC won't drift out of sync with
the video frames).

When you do this, you are recording SMPTE time
code onto one of the two audio tracks on the video
tape. If you have a VTR that doesn’t allow you to
dub audio separately from video, you'll have to dub
video at the same time. But while you are dubbing
audio (the new time code) with video, you also
have to send the same video signal to the VIDEO
IN port of the MIDI Timepiece AV so that it can
gen-lock to it. Therefore, to do all of this, you need
avideo deck that can record audio independently
of video. If your video deck doesn’t support this,
you need:

« two video decks, and

= the ability to somehow split the video signal
coming out of one of them (such as a dual video
output, a separate video splitter, or video
distribution amp)

Let’s say that Video Deck 1 is the master, and Video
Deck 2 is the destination. You dub video from Deck
1 to Deck 2, while at the same time feeding the

video signal coming from Deck 1 to the MIDI
Timepiece AV, which is set to INTERN/VIDEO
sync mode. This makes the MIDI Timepiece AV
gen-lock to video (so that it is in sync with Deck 1
and Deck 2) and generate SMPTE time code,
which you feed into one of the audio tracks on
Deck 2. The result is a video tape in Deck 2 with the
original video plus frame-locked SMPTE time
code that came from the MIDI Timepiece AV.

[ Important note: our tests have shown that you
will probably not get usable results if you attempt to
feed video from Deck 2 to the MIDI Timepiece AV.
You really need a bona fide video splitter to split the
signal from Deck 1 to both Deck 2 and the MIDI
Timepiece AV.

Striping SMPTE on a multitrack tape deck
The goal when striping SMPTE time code is to
generate an error-free signal strong enough for
reliable lockup, but not so strong that the SMPTE
bleeds through to adjacent tracks.

There are several ways to handle this. One way is to
leave an empty track on your multi-track tape deck
as a buffer between the SMPTE and other tracks.
With a buffer track, SMPTE can be recorded at
very strong (“hot”) levels (above 0 VU) without
risk of bleedthrough.

If your tape deck has no tracks to spare, a good
level at which to record is around -3 VU. That is,
the VU meter for the SMPTE track on your tape
deck should read -3 when you stripe the SMPTE.
This records SMPTE that is hot enough for reliable
lockup and weak enough so that it will not bleed
into adjacent tracks. -3 VU is only a rule of thumb,
though, so don’t hesitate to use other levels if they
work better for you.

Regenerating fresh time code (‘jam syncing’)
SMPTE is a problem when you are copying tapes: it
degrades rapidly every time you try to copy it from
one tape to another. Often, the SMPTE signal
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deteriorates so much that it will not be
recognizable by any SMPTE-to-MIDI converter,
including the MIDI Timepiece AV, and you will no
longer be able to lock to it.

The solution to this problem is to use the MIDI
Timepiece AV to regenerate fresh SMPTE time
code that matches the original time code while you
are copying the tape. Some people refer to this
process as jam syncing. When the MIDI
Timepiece AV receives a SMPTE signal on its
SMPTE IN cable, it always regenerates a fresh
signal that exactly matches the incoming signal and
sends it out the SMPTE OUT cable (except for
drop-outs, which it eliminates with freewheeling).

Tape Deck

Fresh Original
SMPTE Time code SMPTE Time code

To regenerate SMPTE:

1 Connect the original SMPTE track to the
SMPTE IN on the MIDI Timepiece AV, and
connect the SMPTE OUT from the MIDI
Timepiece AV to the destination SMPTE track
(which could even be on a different tape deck).

2 Set the freewheel option in the SMPTE Controls
window to a high enough number of frames to
cover any drop outs that may exist in the current
time code.

Try setting it to between 2 and 8 frames, unless
there is an obviously large dropout. If so, set it
more than 8 frames. This ensures that drop-outs in
the old code are not reproduced in the fresh code.

3 Roll tape and set the SMPTE volume levels.

When the MTP AV is reading the old time code, it
generates fresh time code via its SMPTE OUT jack
only when it is in LTC mode; it won’t regenerate
LTC in LTC QuikLock mode.

4 When the levels are set, roll tape and convert as
normal.

The MIDI Timepiece AV automatically creates
fresh SMPTE time code that matches the original
time code and its relation to the other tracks on the
tape. In addition, the MIDI Timepiece AV
freewheels over drop-outs in the old time code so
that the new, clean code has none.

Lengthening a SMPTE track

If the time code on your SMPTE track ends too
early and you need to add more code, you can use
the “One time” jam sync option. To do so, feed the
original track into the MIDI Timepiece AV and
record the fresh code onto a new track. Be sure to
start from the beginning so that you regenerate the
entire length of the original track. When the MIDI
Timepiece AV reaches the end of the original
SMPTE track, it will begin striping on its own. To
stop striping, click the Stop button or wait until the
MTP AV reaches the stop time.
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Synchronizing to discontinuous time code
The MIDI Timepiece AV has the ability to stay in
sync with discontinuous time code — that is, time
code that has no gaps in it but does have jumps in
its frame locations. For details about how to do
this, see “Frame lock” on page 62.

Regeneration and time code bits

Except for when it is in LTC QuikLock mode, the
MIDI Timepiece AV always regenerates fresh time
code from its SMPTE out jack. Time code user bits
embedded in incoming LTC on its SMPTE input
are not preserved.

Slaving Performer to the MIDI Timepiece AV
To slave Performer to the MIDI Timepiece AV, you
must have Performer Version 3.4 or higher. To slave
Performer to the MIDI Timepiece AV:

1 In Performer, select the appropriate options in
the Receive Sync dialog box in the Basics menu.

Specify the port to which the MIDI Timepiece AV
is connected by clicking either the modem or
printer port button. Also, choose MTC as the “Type
of sync”

2 Set the frame rate and click OK.
3 Set the sequence starting frame.

Click the button in the main counter and enter the
starting time. This should be a SMPTE time that is
within the range of the SMPTE striped on the tape
to which it will be slaving.

4 Check Slave to External Sync in the Basics
menu.

This puts Performer into slave mode, waiting for
sync information from an external device.

5 Click on the Play or Record button in the
Controls window.

The Play button will flash (or turn grey on a black
and white monitor), meaning that Performer is
waiting for sync information to start.

6 To start Performer, start the external device.

When Performer is locked and playing, the Play
button will turn blue (or solid black on a black and
white monitor). Once locked, Performer will
follow, start, stop and rewind under control of the
master.

7 To terminate the lock up with the master, click
on the Stop button.

Clicking on the Stop button will stop Performer
and remove it from the master’s control. This can
be done at any time. To return to normal operation,
turn off Slave to External Sync by reselecting it
from the Basics menu.

With the MIDI Timepiece AV, it is not necessary to
click Play in Performer before you roll tape. You
can click the Play button in Performer even with
the tape rolling and Performer will jump right into
sync within a second or so.
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CHAPTER 23

OVERVIEW

The MIDI Timepiece AV can serve as a MIDI
Machine Control (MMC) transport control “hub”
for ADATSs and all other connected devices,
allowing you to manipulate the transport controls
of everything from one master set of controls:
either an Alesis LRC (or LRC-compatible device)
connected to the front panel of the MIDI
Timepiece AV, or from MMC-compatible MIDI
software on the computer.

How MMCworks .........cooovuvuiniann, 153
Setting MMC deviceIDs.........oovvnen.. 154
Usingan AlesisSLRC ................ooues. 158

MIDI Machine Control with the AV

HOW MMC WORKS
MIDI Machine Control involves all three
components of synchronization:

« time base
« address
= transport control

An MMC controller (which has transport and
cueing controls) sends transport commands (play,
stop, cue, etc.) to an MMC device that is serving as
a time code (address) source. When the MMC
device responds to the transport commands, it
generates time code (address) information to
which all other devices chase and lock. The other
devices do not need to be MMC devices, as they
sync in the usual fashion via time code (LTC or
MTC).

The MMC device (address source) may also serve
as the time base master, but in a MIDI

Timepiece AV-based studio, it doesn’t necessarily
have to. For example, video house sync could
provide the time base, while the MIDI

Timepiece AV provides address (time code).

A recommended setup for MMC

The best scenario for MMC is to set the MASTER
SYNC setting in the MIDI Timepiece AV to
INTERNAL or INTERN/VIDEQ. In either case,
the MIDI Timepiece AV serves as the address
master, and your computer software (or Alesis
LRC-compatible hardware connected to the

MTP AV front panel) serves as your MMC
transport control master. The MMC controller
sends play, stop, start and cueing commands to the
MIDI Timepiece AV, and all other devices
(including the computer software) chase and lock
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to time code being generated by the MIDI
Timepiece AV. In this scenario, time base is
provided either by the MIDI Timepiece AV or by
incoming video sync.

Other MMC scenarios

In the recommended scenario described in the
previous section, the MIDI Timepiece AV receives
MMC transport commands and serves as the time
code (address) master for everything else.

Alternately, you could choose another MMC
device to receive transport commands and serve as
the time code master. For example, the device
would receive transport commands from your
computer software and generate SMPTE time code
(LTC). In this case, you would set the MIDI
Timepiece AV MASTER SYNC setting to LTC and
feed the LTC into the MIDI Timepiece AV, which
would then drive all other devices.

There is no advantage to doing MMC this way; in
fact, it will probably not provide as stable a time
base as the MIDI Timepiece AV does in the
recommended scenario described in the previous
section. You should only really use this setup if you
have a MMC device that does not have the ability to
be a time code slave and therefore must be the
master.

MMC and video

If you are working with video, and you want MMC
control of your rig from your computer software
(or LRC-compatible controller) via the MIDI
Timepiece AV, your video deck needs to have the
ability to either:

= Synchronize to external SMPTE time code
(while locked to house sync)

OR

= Support MMC

154 |

Without either of these capabilities in your video
deck, the MIDI Timepiece AV has no way to
control the video deck transports. You'll instead
have to use your video deck as the transport and
address master.

If your video deck supports the SONY 9-PIN
protocol, consider purchasing Mark of the
Unicorn’s Digital Timepiece, which lets you to
control your video deck from a computer (or other
MMC controller).

SETTING MMC DEVICE ID'S

Each MMC device requires a unique MMC device
ID, including the MIDI Timepiece AV itself. For
convenience, the MIDI Timepiece AV
automatically sets the device ID’s of all ADATS
chained from its ADAT sync port. This means that
you don’t have to do anything in regard to setting
the device ID’s of your ADATS. The factory default
ID of the MIDI Timepiece AV is 20, and the default
ID of the first ADAT connected to the MIDI
Timepiece AV is 1. Other chained ADATSs are
automatically set to ID’s 2, 3, and so on. You can
change these defaults if youd like.

To change the MMC device ID in the MIDI
Timepiece AV using the front panel LCD:

1 Use the WINDOW knob to go to GLOBAL
HARDWARE SETUP.

2 Turn the CURSOR knob clockwise until you see
the MMC device ID window as shown below.

3 Use the CURSOR and VALUE knobs to give the
MTP AV and the first ADAT unique MMC device
ID’s.

%
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Connecting ADAT(s) to the MIDI Timepiece AV
Once you've connected a chain of ADATS to the
MIDI Timepiece AV, they do not require any
further preparation. The MIDI Timepiece AV takes
care of setting their MMC device ID’s and
establishing communication with them.

Setting up other MMC devices

If you have an MMC-compatible device (other
than an ADAT'), you can slave it to the MIDI
Timepiece AV. But first, you need to make the MIDI
Timepiece AV send MTC (or LTC for some
devices). To send MTC, use the SMPTE
DESTINATION window in the front panel LCD
(it’s in the SMPTE/sync menu). Or you can do so in
ClockWorks in the Device Settings & Routing
window by making connections from the MTC
Out port in the left-hand column to the desired
destinations in the right-hand column as
demonstrated in Figure 7-14 on page 50.

For most MMC devices that support being an
MMC slave, routing time code (either MTC as just
discussed or LTC) to them is all you need to do. For
some devices, you may also need to get the MIDI
Timepiece AV to send MMC transport commands
to the device. Once again, you do this in the Device
Settings & Routing window: connect the MMC
Out port in the left-hand column to the
destinations in the right-hand column as
demonstrated in Figure 7-20 on page 52. Then you
are ready to control your MMC device — via the
MIDI Timepiece AV — from the computer (or an
Alesis LRC).

Setting up your computer software
Regardless of what you decide to use as your MMC

transport control master (an LRC or computer
software), you need to set up the software so that it

will slave to MIDI Time Code (MTC) generated by
the MIDI Timepiece AV. This will ensure that your
software chases and locks with all other MMC
devices. Check to make your software is set up to
the proper frame rate, and that it is in “external
sync” or “slave” mode, waiting for MTC.

Also see “Using computer software as an MMC
controller” on page 156.

Using an Alesis LRC-compatible controller
You can control the MIDI Timepiece AV and other
MMC devices connected to it from and Alesis LRC
(Little Remote Control). For complete details, see
“Using an Alesis LRC” on page 158.

Setting up any other MMC transport controller
To use any MMC transport controller, such as the
JL Cooper CuePoint™:

1 Connect the MIDI OUT and IN jacks on the
MMC controller to the MIDI Timepiece AV.

2 Using ClockWorks or the front panel controls,
route MTC to the MIDI OUT port that the MMC
controller is connected to so that it can receive
MIDI Time Code from the MIDI Timepiece AV.

How you do this in ClockWorks is demonstrated in
Figure 23-2 on page 157.

3 Using ClockWorks or the front panel controls,
route the MMC Controller to the ADAT port of the
MIDI Timepiece AV (labeled “adt” in the MIDI
ROUTING window of the front-panel LCD) so
that the MMC controller can send MMC record
functions to ADATS.

4 Inthe MMC controller device, identify what the
MMC device ID is for the MIDI Timepiece AV.

From the factory, the default MMC device ID for
the MIDI Timepiece AV is 20. If you need to, you
can change it as described in “Setting MMC device

>

ID’s” on page 154.
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From the standpoint of achieving MMC transport
control over the MIDI Timepiece AV, the above
preparations are all you need. There may, of course,
be other preparations necessary in the controller
itself.

Using computer software as an MMC controller
Most likely, you'll want to make your computer
software be the MMC transport control master, so
you can control all MMC devices from your
computer.

This can be accomplished with an MMC-
compatible sequencer, MMC applet, or any other
software that transmits MMC transport control
commands.

Generally speaking, once you've successfully
established overall MIDI communication between
your software and the MIDI Timepiece AV, all you
have to do is tell your MMC software what the
MMC Device ID is of the MIDI Timepiece AV.

From the factory, the default MMC device ID for
the MIDI Timepiece AV is 20. If you need to, you
can change it as described in “Setting MMC device

>

ID’s” on page 154.

Aslong as MMC routing from the computer to the
MIDI Timepiece AV exists (as shown in

Figure 23-3 on page 158), the MIDI Timepiece AV
will respond to MMC commands coming from the
computer specifying its device ID. If it is in
INTERNAL sync mode, it will start, stop, and
locate to any SMPTE location you designate from
your software. You can also control it from an LRC
connected to the front-panel LRC input. Just make
sure you follow the procedure in “Using an Alesis
LRC-compatible controller” on page 155
beforehand.

Setting up Performer or Digital Performerasan
MMC controller

Performer and Digital Performer have features to
make using MMC with the MIDI Timepiece AV
even easier. For details about this, see “MIDI
Machine Control (MMC)” on page 32.

MMC remote control of record functions

To record-enable tracks of MMC devices
connected to the MIDI Timepiece AV MIDI output
ports, make sure your MIDI software sends MMC
record-enable commands using the MMC device
ID’s configured for the device. This is straight-
forward, one-way MIDI communication between
your MMC software and the MMC device. The
MIDI Timepiece AV MMC features do not come
into play here.

For MMC remote control of the record functions
on ADATS, things are a little trickier.

If you are using Performer or Digital Performer, see
“MIDI Machine Control (MMC)” on page 32 for
important details about setting up MMC control of
ADAT record functions.

In OMS 2.0 or earlier, it is not possible to achieve
MMC remote control of the record functions of
ADATs connected to the MIDI Timepiece AV. To
work around this limitation, you can use FreeMIDI
and the FreeMIDI OMS emulator.

Using a third-party MMC device as a master
We recommend trying to set up MMC as described
in “A recommended setup for MMC” on page 153.
However, you may have an MMC device that does
not have the ability to be a time code slave and
therefore needs to be the time code master. In this
case, you need to set up the MIDI Timepiece AV so
that it knows that this device will be the master
instead of the computer.

%
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If the device transmits LTC, you can simply
connect it to the MIDI Timepiece AV’s SMPTE
input and set the MIDI Timepiece AV’s master sync
mode to LTC (or LTC QuikLock).

If the device only transmits MIDI Time Code
(MTC), use the Device Settings & Routing
connection shown below in Figure 23-1 and set the
MIDI Timepiece AV’s master sync mode to MTC.

| g ‘1 Device Settings & Routing
SoURCE — TESTIATIRT
Computer | = =l Computer
Network port B J B| Network port
Alesis 052 B | e, Alesis 052
Korg Trinity FroX o8 — [—— ey, Koeg Trinity Proid
MME Device 42 &y MM Device
E E4T 48 e E- E4:T
Kurzweil K2500%, ~48 . ey Kl K2500%
Lexicon PCM-90 48 ! &, Lexicon PCM-90
Raland Jy-2080 8 ! &, Roland JY-2080
Yamaha A3000 ~E & Yamaha 43000
MTC Out & & MTC I
ADAT EE EE ADAT
FME Dut #rll Figll MG In

Figure 23-1:If you have an MMC device that can only transmit time
code (and cannot be a time code slave), then you can make it the time
code master by routing MTC to the MIDI Timepiece AV (MTC In) as
shown here. It is better to use LTC, though, or better yet: the MIDI
Timepiece AV as the time code master. Both are a more stable time
base than MTC.

MMC routing example
Below is a typical MMC routing example. The
devices involved are:

= Performer (or any other MMC sequencer
running on the computer)

= JLCooper CuePoint MMC controller

= Akai DR8 hard disk recorder

= Roland VS-880 hard disk recorder

The MIDI Timepiece AV master sync mode is set
to INTERNAL. It is being shuttled by either the
CuePoint or Performer.

Figure 23-2 and Figure 23-3 show the computer,
MTC, and MMC connections needed to control
everything from either Performer or the CuePoint.
This setup allows you to use either one inter-

changeably as your transport master controls,
without having to change any settings when
switching between them.

Performer is slaving to MTC from the MIDI
TimePiece AV, while at the same time issuing MMC
transport commands to the MIDI Timepiece AV.

EI £l ‘s Device Settings & Routing

Sk —_— Tes TATIoN
Computer 2| T =l computer
Network port | _J [ B Metwork port
Alesis 058 | e Alesis 056
Akeai DRS f@—_] e, ikai DRS
JLC Cuspoint 48 &, LT Cuepoint
E-rivs Erruator 4T o480 e E E4T
Kzl K25000 48 1 e, Kurzwsil KZS00
Roland ¥5-820 8 i e, Roland Y¥E-220
t

Roland JY-2080 8 e Roland JY-2080

‘famaha AZ000 4 &, amaha AZ0O00
MTE Dut & & MTCIn
ADaAT B BR ApaT
MMC Dut il Pl MMC In
] — "1 Device Settings & Routing
SUURCE — TES TIHATION
Computer 2| T =l computer
Metwork port 8] [ B Metwaork port
Alesis 055 B | ey dlesis 056
Akai DRS f@—_] e, ikai DRS
JLC Cuepoint B |—— &, LT Cuepoint
E-rri Ervislator E4T o420 P E E4HT

e, Kzl 2S00
B, Roland YS-280
e Roland JY-2080

Kurzweil K250 #4881
Roland WS-220 ~48
Roland J¥-2050 48

‘farnaha AZ000 8 e, Y amaha AZ000
MTC Out &) & MTC N
AAT EE B araT
MME Out Figll Frgll MME I

Figure 23-2: A typical routing configuration for MIDI Machine
control. Here, the CuePoint is being routed to the MIDI Timepiece AV'’s
MMC In port so that the AV will respond to MMC transport
commands from the CuePoint. In turn, the AV, which is in INTERNAL
sync mode, is distributing MTC to the Akai DR8 and Roland VS-880
hard disk recorders.
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4 Use the SELECT knob to choose PEDAL B and
use the VALUE knob to choose LRC.

El gl *1 Device Settings & Routing

SOURCE —_— DETINATION

Computer | = | Computer
Network port | _J [ B Network port
Alesis 055 P | ey, hlesis 033
fkai DR @74] e, ikai DR
JLC Cuepoint #48 — —— e L Cuepoint
E4dT ol ey 4T
Kzl K200 o s e, Kurzweil K2S00%
Roland Y5-060 48 i = Roland YS-880
T

ey Roland JY-2080
B, Yamsha AZ000

Roland JY-2030 #4F
‘arnaha AZO00 S8

MTC Out & L MTC In
ADAT B apat . .
MM Out Pl Pl M Transport control and shuttling with the LRC
All basic transport buttons (PLAY, STOP, REW,
zlgl *1 Device Settings & Routing .
i — = etc.) should function as labeled on the LRC. The
Computer | == o) Computer X
Netuwork port B A [ B Hetwork port Fast Forward and Rewind buttons shuttle forwards
Alesis 058 40— | Al blesis 52 . .
Akai DR ol ——F— B Akai DRE and backwards in ten-second intervals.
JLC Cuepoint 48— F—— e, JLC Cuepoint
E4HT e, E4AT
Kirzuei KZT00K 48 ; e Kzl 25008 Other button mappings
Roland WS-880 a8 i e, Roland WS-880

There are a number of third-party LRC-
compatible products on the market. Depending on

B, Roland JY-2080
B Yamsha A3000

Roland JY-2020 Q8
Yamaha AZ000 A4

MTC Out # M I
L . AL your particular LRC model, some of the
MM Out *ill Pl MME In

supplemental buttons on the LRC may not be
Figure 23-3: In the highlighted connections shown here, MIDI Time

Code is being routed to the computer so that Performer can slave to
it. MMC is being routed from Performer (on the computer) to the MIDI
Timepiece AV (MMC In).

USING AN ALESIS LRC
The MIDI Timepiece AV pedal B jack on the front
panel doubles as a connector for an Alesis LRC

supported, or they made function differently than
a standard LRC.

With a genuine Alesis LRC connected to an MIDI

Timepiece AV, the LRC buttons function as follows:

. MTP AV Associated
(Little Remote Control). An LRC can be used as a Button Function MMC Field
transport controller for the MIDI Timepiece AV or SET LOCATE Set Locate  None
other MMC devices connected to its MIDI ports.

LOCATE 0 Locate 0 GPO
To use an Alesis LRC or compatible controller with LOCATE 1 Locate 1 GP1
the MIDI Timepiece AV:

LOCATE 2 Locate 2 GP2
1 Plug the LRC into the front panel LRC jack. AUTO2>1 Locate 3 GP3
2 On the MIDI Timepiece AV front panel, use the AUTOPLAY focated P
WINDOW knob to go to the PEDALS menu. AUTO INPUT MONITOR None None

ALLINPUT MONITOR None None

3 Turn the CURSOR knob one click clockwise to
the PEDAL TYPE window.
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With an Alesis LRC for the ADAT XT, the LRC With a Fostex LRC connected, the LRC buttons
buttons function as follows: function as follows:

MTP AV Associated MTP AV Associated
Button Function MMCField Button Function MMC Field
SET LOCATE Set Locate None AUTO REC Set Locate None
LOCATE 2 Locate 0 GPO MARK IN Locate 0 GPO
AUTO LOOP Locate 1 GP1 MARK OUT Locate 1 GP1
LOCATE 1 Locate 2 GP2 A-RTN Locate 2 GP2
LOCATE 4 Locate 3 GP3 LOC Locate 3 GP3
LOCATE 3 Locate 4 GP4 A-PLAY Locate 4 GP4
AUTO RECORD None None AUTO INPUT MONITOR None None
REHEARSE None None ALL INPUT MONITOR None None

If you have an LRC unit other than an Alesis or
Fostex model and are unsure about its operation
with your MIDI Timepiece AV, please contact Mark
of the Unicorn technical support.

| 159

I MIDI MACHINE CONTROL WITH THE AV




MMC-AV Page 160 Tuesday, June 22, 1999 1:27 PM

o

160 |

MIDI MACHINE CONTROL WITH THE AV I




o

é Digi Hardware setup Page 161 Tuesday, June 22, 1999 1:28 PM

cHapTer 24 Synchronizing Pro Tools

OVERVIEW

The MIDI Timepiece AV serves as a digital audio
synchronizer for all current Digidesign hard disk
recording systems, including:

» Pro Tools™

= Pro Tools Project™

= Pro Tools IIT™

= Pro Tools|24

= Pro Tools|24 MIX

= Pro Tools|24 MIXplus

= Session 8™ (for Macintosh or Windows)

MIDI Timepiece AV lets you slave your Digidesign
hardware to SMPTE time code or video via
Digidesign’s proprietary “Slave Clock” input. This
is hardware-based digital audio synchronization,
the best kind of synchronization that is possible
with your Digidesign system.

Synchronization is possible with any software that
supports your Digidesign hardware, such as
Digidesign’s Pro Tools software or Mark of the
Unicorn’s Digital Performer sequencer with digital
audio recording.

SLAVING YOUR DIGIDESIGN HARDWARE
To slave your Digidesign hardware to SMPTE or
video via the MIDI Timepiece AV:

1 Connect the “Word Sync out” of the MIDI
Timepiece AV to the “Slave Clock input” of your
Digidesign audio interface as shown in Figure 2-14
on page 15.

2 In the front panel LCD of the MIDI

Timepiece AV, use the WINDOW knob to go to the
SMPTE/SYNC menu, and use the CURSOR and
VALUE knobs to set the sample rate as desired
(44.1K or 48K) and set the clock format to DIGI
(instead of 1X).

3 Make the other settings in the SMPTE/SYNC
menu as desired.

You can slave your rig to VIDEO, LTC, MTC, or the
MIDI Timepiece AV’s INTERNAL clock. If you are
using INTERNAL, you'll also need to set up MMC
control between your sequencer and the MTP AV
as described in “computer software as an MMC
controller” on page 99.

4 In Pro Tools, Digital Performer, or other
software that supports your Digidesign hardware,
go to the hardware configuration window and
make sure that you leave the “Sync Mode” setting to
INTERNAL (not DIGITAL).

In Digital Performer, this setting can be found in
the Configure Hardware command in the Basics
menu.

[1 Do not use the DIGITAL setting. The
DIGITAL setting is only for slaving your
Digidesign hardware to S/PDIF or AES/EBU
digital inputs. It does not refer to the Slave Clock
input. The Digidesign hardware automatically
detects when its slave clock input has a connection
and will put itself into SLAVE mode as indicated on
its front panel.

5 If your Digital Audio software has software
synchronization, turn it off.
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In Digital Performer 1.71, you do this by
unchecking the “Sync Audio To Time Code”
command in the Basics menu. Software synchroni-
zation is not necessary because your Digidesign
hardware will be driven by the MIDI Timepiece AV.

6 Setup your software so that it will slave to MTC.

In Digital Performer 1.71, set the Receive Sync
command (Basics menu) to MTC and check the
“Slave to External Sync” command (also in the
Basics menu).

That’s it! Now you should be able to roll tape and
everything will go.
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appeNDix A Glossary

Address Track: A third audio track, used for time
code, located on the edge of the video signal on a 3/
4”VTR. Because of its proximity to the video
signal, the address track cannot be recorded by
itself; it must be recorded simultaneously with the
video signal.

ATR: Audio Tape Recorder. A device that can record
an audio signal on audio tape.

Base setup: One of eight MIDI Timepiece AV
internal basic configurations. Each base setup
stores all of the MIDI Timepiece AV internal
settings as one configuration. Each base setup can
be configured differently from the others.

Burn-in Window: A numeric display of time code
superimposed over the video picture to aid in the
post-production editing process.

Cable routing: An internal connection from one of
the MIDI Timepiece AV’s MIDI IN ports to one or
more of its MIDI OUT ports.

Control Track: A video tape track located at the
edge of the video tape containing a series of pulses
that serve as a reference tracking the tape speed.
This track is recorded with the video signal.

CRT: Cathode Ray Tube. The glass screen in TV’s,
computers, etc. upon which video images are
projected.

Crosstalk: Interference on a track from the signal
of an adjacent track on a multitrack tape recorder.

Default: An initial value or configuration.

Drop Frame: A SMPTE time code format used to
compensate for an accumulating timing error in
color video. Drop Frame skips two frames at the
beginning of each minute (except every 10th
minute) as it counts color video frames. The result
is that the SMPTE time code values match the
actual elapsed time, since color video runs slower
(29.97 frames per second) than black and white
video (30 frames per second). Drop-frame is
required only with color video programs in which
the SMPTE time code numbers must precisely
match the actual elapsed time.

Drop-out: A brief period of missing information in
a continuous signal, such as a video signal or
SMPTE time code signal. Drop-outs are usually
caused by small, physical imperfections in the
surface of the tape on which the signal is recorded.

Flywheeling: Another name for Freewheeling. See
Freewheeling below.

Freewheeling: A process in which a synchronizer,
such as the MIDI Timepiece AV, continues to
generate time code even when it encounters drop-
outs in a time code source. Converters may briefly
lose synchronization during a drop-out and, in
turn, momentarily stop converting time code. The
MIDI Timepiece AV can freewheel up to 32 frames,
making it insusceptible to drop-outs.

FSK: Frequency Shift Key. An audio time code
consisting of a series of pulses which increment the
counter of an FSK reading device.

| 165




o

166 |

é Glossary Page 166 Tuesday, June 22, 1999 1:29 PM

FreeMIDI: A Macintosh system extension
developed by Mark of the Unicorn for Mark of the
Unicorn MIDI software products. FreeMIDI
provides centralized, comprehensive MIDI system
management.

Genlock: A process in which a video generator
(graphics, picture, or VITC) is locked in phase with
an external source.

Guard Track: An empty track adjacent to the LTC
track on a multitrack tape recorder. A guard track
prevents crosstalk from another track, which can

interfere with the time code and cause synchroni-
zation problems.

Hard Record: A mode on a VTR that erases and
records all tracks simultaneously.

Horizontal Blanking: A short period of time in the
video display process in a CRT when the electron
beam is shut off to retrace to the next horizontal
scan line (similar to a carriage return on a
typewriter).

House Sync: A process in which all video
equipment in a studio is connected to and genlocks
to a single video sync generator.

Input cable: One of the eight (or sixteen) MIDI IN
jacks in a MIDI Time Piece network.

Insert Record: A mode on a VTR that records on
the video tracks without recording on the audio
tracks, or vice versa.

Jam Sync: The process of creating fresh, error-free
time code or extending existing time code on tape
by locking a time code generator to existing code.

LCD: Liquid Crystal Display. The alpha-numeric
display on the front panel of the MIDI
Timepiece AV.

LTC: Longitudinal Time Code. The Society of
Motion Picture and Television Engineers (SMPTE)
time code format, expressed in audio form as an
80-bit binary audio signal, that describes the
location of each frame on film, video, or audio tape
in hours, minutes, seconds, and frames. LTC’s
video counterpart is VITC (Vertical Interval Time
Code), which is the same time code format in the
form of a video signal. In audio production, LTC is
often referred to as SMPTE or SMPTE time code
since VITC is seldom used.

MIDI: Musical Instrument Digital Interface. An
information protocol developed in the early 1980’s
by synthesizer and electronic instrument
manufacturers to allow devices to communicate
musical performance data to one another.

MIDI Manager: A multi-tasking software
environment provided by Apple Computer, Inc. for
the Macintosh which allows several MIDI
programs to simultaneously communicate with
each other and the Macintosh serial ports.

Modifier: A command, or set of commands, that
changes one or more of the MIDI Timepiece AV’s
internal settings.

MTC: MIDI Time Code. A form of time code,
digitized within the MIDI format, that expresses
time in hours, minutes, seconds, and frames, just
like SMPTE time code (LTC and VITC).

Network: Two MIDI Time Pieces connected via
their NETWORK serial ports with a mini-DIN 8
cable.

Non-drop Frame: A SMPTE time code format that
does not drop any frames. Its counterpart, Drop
Frame, skips over the first two frames of every
minute (except every 10th minute). Non-drop is
the least confusing format and should be used
unless Drop Frame is required. Drop-frame is
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required only with color video programs in which
the SMPTE time code numbers must precisely
match the actual elapsed time.

NTSC: National Television Systems Committee
Format. A system of coding color information for
broadcasting television formulated by the NTSC.
NTSC uses 30 frames per second for black and
white and 29.97 frames per second for color.

Output cable: One of the eight (or sixteen) MIDI
OUT jacks in a MIDI Time Piece network.

PAL/SECAM: Phase Alternate Line. A system of

coding color information that is similar to (but

incompatible with) NTSC format. PAL/SECAM
uses 25 frames per second.

Patch: In the MIDI Timepiece AV, a patch can be a
base setup, a modifier, a combination of a base
setup with up to four modifiers, or several (up to
four) modifiers by themselves. A patch has a MIDI
program change assignment, which can be called
up by sending a MIDI program change to the MIDI
Timepiece AV.

Script: An itemized description of the commands
that make up a base setup or modifier. The script is
displayed in the Setups & Modifiers window when
the setup or modifier is selected.

Sequencer: A computer or software running on a
computer that is capable of recording and playing
back MIDI data.

SMPTE: Society of Motion Picture and Television
Engineers. The acronym SMPTE is often used in
audio production as a shorthand expression for
SMPTE Time Code.

SMPTE Time Code: A series of binary impulses that
express the location of each frame on film, video,
or audio tape in hours, minutes, seconds, and
frames. SMPTE has two forms: 1) an 80-bit audio
signal, called Longitudinal Time Code (LTC), or 2)

a video signal recorded in the vertical blanking
segment of video frames, called Vertical Interval
Time Code (VITC). In either form, SMPTE Time
Code has four different formats for counting
frames per second (fps): 24 fps, 25 fps, 30 fps, and
Drop Frame. 24 is used mostly with film; 25 is a
European format for film; 30 is the US standard for
audio and video; Drop Frame is required only with
color video programs in which the SMPTE time
code numbers must precisely match the actual
elapsed time.

SMPTE-to-MIDI Converter: A device that reads
SMPTE time code from audio or video tape and
converts it to MTC or DTL to synchronize MIDI
devices to tape.

Striping: The process of recording SMPTE time
code.

Switcher/Special Effect Generator: A machine that
takes multiple video input signals and routes them
to a variety of destinations to add special effects
such as dissolves.

Synchronizer: A device that reads time code from
audio or video tape and is used to synchronize the
timing of two or more devices.

Time Code Generator: A device that is capable of
producing LTC, VITC, or both.

Time Code Window: A display of SMPTE time
code numbers on a video screen.

Universal Serial Bus: An industry standard for
connecting peripheral devices to computers.

USB: See Universal Serial Bus.

User Bits: 32 unassigned bits in the 80-bit SMPTE
time code word that have been set aside by the
Standards Committee of SMPTE for users to place
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their own information in the time code, such as the
shooting date, take identification, reel number, and
so on.

Vertical Blanking: The area on video tape between
video frames, which can be seen as the “black bar”
above or below the picture when the vertical hold is

adjusted. This area is where VITC can be recorded.

Video Field: One half (1/60th of a second) of a
complete video scanning cycle (one video frame),
which consists of 525 video scan lines. One video
field consists of the odd-numbered scan lines; the
other consists of the even-numbered scan lines.

Video Frame: One complete video scanning cycle,
which consists of two video fields.

VITC: Vertical Interval Time Code. The Society of
Motion Picture and Television Engineers (SMPTE)
time code format, expressed in video form as
binary video signal recorded in the vertical
blanking segment between frames, that describes
the location of each video tape frame in hours,
minutes, seconds, and frames. VITC’s audio
counterpart is LTC (Longitudinal Time Code),
which is the same time code format expressed in
the form of a binary audio signal.

VTR: Video Tape Recorder. A device that can record
avideo signal onto video tape.
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appeNpix B SMIPTE Synchronization Basics

OVERVIEW

This chapter explains what SMPTE synchroni-
zation is, how it works, and how to synchronize
using the MIDI Timepiece AV.

What Is synchronization? .................. 169
Whatis SMPTE? ..........cooviiiiiinen, 169
Two forms of SMPTE: LTC versus VITC ..... 170
WhatisLTC?......oooviiiiiiiiiiiiinn, 170
Whatis VITC? ......oovviiiiiiiiiininn... 170
The benefits of VITC over LTC............... 170
ShouldTuse LTCor VITC? ................. 171
Framerates................oiiiiiin, 171
What isdrop frame?....................... 171
Why does drop frame exist? ................ 171
Should I use drop frame?................... 172
How does SMPTE synchronization work?. ...172
How does a MOTU synchronizer work?. . .... 172
What is MIDI Time Code?.................. 172
Locking a MOTU interface to SMPTE ........ 172

WHAT IS SYNCHRONIZATION?
Synchronization is the occurrence of two or more
events at exactly the same point in time. In regard
to SMPTE and MIDL, it is the process of making
MIDI devices, such as a MIDI sequencer, precisely
follow an audio tape as it plays back. When the tape
plays, the sequencer plays right along with it. When
the tape fast forwards to a new location and begins
to play, the sequencer will jump ahead to precisely
the same location and begin playing, too. Synchro-
nization allows you to freely move about in a piece
of music without ever losing the “lockup” between
the tape and the sequencer.

Without synchronization, devices with
independent time bases, no matter how precisely
they keep time, will inevitably drift apart from one
another over time.

WHAT IS SMPTE?

The word SMPTE is an acronym for the Society of
Motion Picture and Television Engineers. In the
mid 1970’s, the society established a timing
standard, called SMPTE time code, that is now an
international standard. SMPTE time code,
commonly referred to as just “SMPTE”, was
developed for film and video work but has proven
to be very useful in normal audio work as well. It is
an absolute time code, expressing hours, minutes,
seconds and divisions of a second in digital form.

Because of its accuracy and wide-spread
acceptance, SMPTE is the most powerful of the
time code formats that are used in audio
production.
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TWO FORMS OF SMPTE: LTC VERSUS VITC
SMPTE time code consists of a series of binary
impulses that are recorded onto each frame on film
or video tape, or continuously on audio tape. These
binary impulses count each frame, expressing its
location in hours, minutes, seconds, and frames.

SMPTE has two forms:

1. an audio signal, called Longitudinal Time Code
(LTC), or

2. avideo signal recorded in the vertical blanking
segment of video frames, called Vertical Interval
Time Code (VITC)

WHAT IS LTC?

Longitudinal Time Code (LTC) is the audio form of
SMPTE Time Code. LTC consists of an audio signal
that oscillates between two frequencies (approxi-
mately 2 and 4 kHz) to form an 80-bit word of 1’s
and 0’s for each frame on the tape. The 80 bits in
each SMPTE frame describe, in binary form (1’s
and 0’s), the location of that frame in hours,
minutes, seconds, and frames.

WHAT IS VITC?

Vertical Interval Time Code (VITC, pronounced
“Vit-see”) is SMPTE time code that is encoded in
the video signal in the vertical blanking segment at
the top edge of each frame. A video signal consists
of 525 scan lines, which the rotating heads of a VTR
scan as the tape rolls past them. The first couple
dozen of the scan lines at the edge of each frame are
blank; they do not contain any part of the video
picture. VITC is recorded on several of these blank
scan lines.

You can actually see VITC in the vertical blanking
segment portion of a video picture by adjusting the
vertical hold on a video screen. The 90-bit binary
VITC signal appears as a series of white dots in the
black strip between the top and bottom of the
picture.

VITC s part of the video signal; it does not have its
own “track” on the video tape. It is therefore not
possible to stripe VITC by itself onto video tape.
VITC can only be recorded at the same time as the
video picture.

THE BENEFITS OF VITC OVER LTC

Of the two forms of SMPTE time code, LTC has
become much more widely used as a synchroni-
zation standard in the audio production industry
because VITC synchronizers in the past have been
extremely expensive. So, the term SMPTE or
SMPTE time code has become a common
expression for LTC in recording studios, post-
production houses, MIDI hardware and software
manuals, and so on.

Recently, Mark of the Unicorn introduced the
Digital Timepiece, an affordable VITC
synchronizer and video character generator. It is
both an LTC and VITC synchronizer, so the
distinction between LTC and VITC becomes
important. So, if you are used to saying “SMPTE”,
ask yourself “What type of SMPTE? LTC or VITC?”
This will help prevent confusion as you work with
the Digital Timepiece.

The primary advantage that VITC has over LTC is
that synchronization can be achieved at very slow
tape speeds——even when shuttling the video tape
backwards or forwards one frame at a time. VITC
allows for this because it is part of the video signal,
which is continuously scanned by the VTR’s
rotating heads even when the tape is stopped. LTC
cannot be read at slow tape speeds because it is an
audio signal in one of the audio tracks, which can
only be read when the tape is moving at a constant
speed.

Another benefit of VITC is that it does not eat up
any audio tracks.

—
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SHOULD | USE LTC ORVITC?

Since VITC only works with video, you must use
LTC for synchronizing a multi-track tape deck. But
don’t fret: LTC is affordable and more than
adequate for tape synchronization.

If you compose music for film or video, you too can
use LTC. We strongly recommend, however, that
you consider VITC because of the benefits noted
above. Contact Mark of the Unicorn for more
information about the Digital Timepiece.

FRAME RATES

In either form (LTC or VITC), SMPTE time code
has several basic formats for counting frames per
second (fps): 24, 25,29.97 non-drop, 29.97
drop-frame, and 30. 24 is the standard frame rate
for film in the US; 25 is the European format for
film; 30 is the US standard for audio; and 29.97
drop and non-drop are used for video. Drop frame,
explained in detail in the next section, allows
SMPTE time code numbers to precisely match the
actual elapsed time.

WHAT IS DROP FRAME?

Drop Frame SMPTE time code counts frames at a
rate of 29.97 frames per second but skips two frame
numbers at the beginning of each minute, except
every 10th minute. When the time code display
reaches HH:MM:59:29 (59 seconds and 29 frames
at the end of each minute), the frame count skips
00 and 01 and jumps ahead to HH:MM:00:02. This
jump does not happen at minutes 00, 10, 20, 30, 40,
and 50.

Thus, frame numbers such as 11:14:00:00 and
11:14:00:01 do not exist in Drop Frame: the display
will show a frame at 11:13:59:29 and the next frame
at 11:14:00:02. However, frame numbers at each
tenth minute will not be skipped, such as from
11:19:59:29 to 11:20:00:00, followed by 11:20:00:01
and 11:20:00:02, etc.

Keep in mind that only numbers are skipped, not
actual frames of the picture. In other words, every
picture frame gets a frame number and the
numbers skip every once in a while.

WHY DOES DROP FRAME EXIST?

Video was first introduced in black and white and it
ran at exactly 30 frames per second. Years later,
color video was developed. The Drop Frame
format was developed to compensate for an
accumulating timing error in color video, which
runs slightly slower than black and white video.
Color video frames actually run at a rate of 29.97
frames per second, which is slightly slower than
exactly 30 frames per second. Over a period of
time, this difference causes the time code that is
counting the frames to fall behind actual elapsed
time.

For example, let’s say our video program is 60
minutes long. When shown in black and white
video at exactly 30 frames per second, it will be
precisely 60 minutes long. In addition, the time
code that counts the frames will show 01:00:00:00
(exactly one hour’s worth of frames) on the final
frame. So far, so good.

Now, if we play a color version of the same
program, it actually runs slower at 29.97 frames per
second so that the actual elapsed time is 60 minutes
and 3.6 seconds! Here’s where the discrepancy
arises: the time code that counts the frames shows
that one hour’s worth of frames has gone by, which
is 01:00:00:00 on the final frame. But this does not
match the actual elapsed time, which is 01:00:03:18!
In broadcast situations, where edits are calculated
down to fractions of a second, 3.6 seconds is along,
long time--too large a degree of inaccuracy.

Drop Frame time code fixes this problem by
skipping ahead every once in a while as it counts
color video frames to catch up with actual elapsed
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time. The result is that over the period of several
minutes, the time code matches the actual elapsed
time.

It is important to note that since frames are
dropped only once every minute, Drop Frame time
code does not always reflect the exact actual
elapsed time: it may be up to a 10th of a second
faster or slower than actual elapsed time,
depending on how recently the last frame number
was dropped.

SHOULD | USE DROP FRAME?

Use Drop Frame time code only when it is
absolutely necessary. Drop Frame is required only
with color video projects in which the SMPTE time
code numbers must precisely match the actual
elapsed time, such as when preparing a television
broadcast. Otherwise, we suggest that you use 30
Non-drop time code because of the slight
inaccuracy mentioned above, as well as the
confusion that drop frame can cause.

HOW DOES SMPTE SYNCHRONIZATION
WORK?

The syncing process is straightforward. It involves
one device following another. As you play back a
tape with SMPTE time code on it, the SMPTE feeds
into a hardware device called a SMPTE-to-MIDI
converter. The converter translates the SMPTE
audio signal into MIDI Time Code and sends the
MIDI Time Code to a MIDI device such as a
sequencer. The MIDI device receives the time code
and adjusts its playback position to match the time
code. All of this happens very quickly, around 30
times per second, which is fast enough so that the
MIDI device follows the tape smoothly.

Certain phrases are often used to describe
synchronization. The tape deck to which the MIDI
device is synchronized is called the synchroni-
zation master; the MIDI device, which follows, is

called the slave. The MIDI device is slaved to the

master. The converter, which reads the time code
on tape, is locked to tape, or when using SMPTE

time code, locked to SMPTE.

HOW DOES A MOTU SYNCHRONIZER
WORK?

Al MOTU MIDI interface/synchronizers function
as a SMPTE-to-MIDI converter. When they receive
SMPTE time code, they convert that signal into
MIDI Time Code, which is then sent to MIDI
devices connected to the network. These devices,
in turn, slave to the MIDI Time Code.

WHAT IS MIDI TIME CODE?

MIDI Time Code is time code in the form of MIDI
data that matches the format of SMPTE time code:
time is expressed in hours, minutes, seconds, and
frames. A MOTU interface/synchronizer can send
MIDI Time Code over MIDI to a sequencer, which
follows the MIDI Time Code.

LOCKING A MOTU INTERFACE TO SMPTE
In order to sync your MIDI device to tape, you
must first successfully lock your MOTU interface/
synchronizer to the SMPTE on the tape. To do so,
you need to:

1. Stripe a tape with SMPTE

2. Connect the MOTU interface/synchronizer to
the tape deck

3. Prepare the MOT'U interface/synchronizer to
convert SMPTE

4. Roll the tape to see if successful SMPTE lockup
has been achieved

These steps are discussed in chapter 15, “Synchro-
nization” (page 91). Once lockup has been
achieved, you can stop the tape, set up your MIDI
hardware or software, and then slave it to your
MOTU interface/synchronizer.
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APPENDIX C
Support

COMMON PROBLEMS AND SOLUTIONS

My MOTU USB interface just won’t show up in
FreeMIDI or OMS, no matter what I do.

If it’s not an obvious problem like cables or power,
do a fresh install of FreeMIDI and, if you're using it,
OMS. Then run the software installer for your
MOTU interface again. This places drivers for your
MOTU interface into the FreeMIDI and OMS
folders inside the System Folder. To be sure, look in
the FreeMIDI or the OMS Folder (again, it’s located
in the System Folder) and make sure that the
MOTU USB FreeMIDI Driver is present in the
FreeMIDI Folder and the MOTU USB OMS Driver
is present in the OMS Folder. If FreeMIDI and
OMS are happily installed, and these drivers are
where they’re supposed to be, it should be plug-
and-play: plug in your MOTU interface (via USB)
and it should just appear in FreeMIDI. In the case
of OMS, after you plug in your MOTU interface
(via USB), you'll have to scan for the interface with
the MIDI Cards & Interfaces command in the
Studio menu to get it to show up in your OMS
studio setup.

ClockWorks keeps displaying a message saying that
communication with my MOTU interface has been
disrupted, even though the interface is connected.

If the problem is not simply that your MOTU
interface is switched off or has a loose cable, it may
be that communication between ClockWorks and
your MOTU interface has been disrupted
somehow. If you have a drum machine or
sequencer connected to it, be sure that it is not
sending MIDI sync to the MTP AV. If so, turn off
the drum machine while launching the
ClockWorks and then mute real time data on its
input cable. To reestablish the connection between
ClockWorks and the MTP AV, switch off all MIDI
Time Pieces in the network, quit the Console, let

Troubleshooting and Customer

the boxes sit for a moment, and then turn them
back on again. You may want to try turning them
back on again just one at a time. Turn on Box 1-8,
and try opening the Console and/or clicking a
serial port button in the Serial Ports window.
Always return to the simplest possible scenario if
you just can’t seem to get to the bottom of the
problem. Starting from the ground up usually
either corrects the problem or gives you valuable
insight into how to solve it.

The LEDs on the front panel of my MIDI
Timepiece AV blink erratically as soon as I turn it
on and the box doesn’t operate properly.

This is a symptom that MIDI software running on
the Macintosh is set to a different communications
speed than a MIDI Timepiece AV that is connected
one of your Mac’s serial ports (the modem or
printer port). To get things back to normal, switch
the box off and set the MIDI software interface
settings correctly and then power the MTP AV on
again. To prevent this from happening again, be
sure that the MIDI Time Piece mode Mac speed
matches the software (1 MHz or Fast 1X). This
type of “light show” can also be caused by INITs
and other Macintosh software that sends
miscellaneous data out the Macintosh serial ports
when the Macintosh boots up. In general, it is a
good idea to leave the MIDI Timepiece AV turned
off until after the Macintosh has booted up. If the
blinking is regular but faint, its just harmless active
sensing from the synth.

My MOTU interface will not sync to SMPTE.
Make sure that the SMPTE IN cable is firmly seated
and connected to the appropriate output on the
tape deck. Observe the LTC LOCK light. Is it
flickering quickly and steadily? If so, the MOTU
interface is locked to tape and the syncing problem

| 173

%




o

é Troubleshooting Page 174 Tuesday, June 22, 1999 1:29 PM

is probably related to MIDL. If not, check the level
of the SMPTE: it should be approximately -3 VU;
then, try boosting or attenuating the SMPTE signal
from the tape. You may even want to try recording
some fresh SMPTE and locking to it.

The SMPTE Reader window just sits there when
my MOTU interface is syncing to SMPTE, even
when its LTC LOCK LED shows that it seems to be
locked up just fine.

This most likely means that MTC (MIDI Time
Code) is not being routed to the Macintosh. Check
the Device Settings and Routings window in
ClockWorks to make sure there is a connection
between the MTC port in the left-hand column
and the computer port in the right-hand column.
Also note that the SMPTE display in the SMPTE
Reader and Sync/MMC windows will only display
incommoding SMPTE when the ClockWorks is the
active application. To make the ClockWorks the
active application, click on of its windows (such as
the SMPTE Reader window).

My MIDI software won’t sync to tape via my
MOTU interface.

Make sure that the interface is slaved to SMPTE
first by opening the Sync/MMC or SMPTE Reader
window in ClockWorks to see if you get a running
update of time code while tape is running. As long
as the SMPTE display shows that the interface is
successfully locking to the SMPTE and generating
MIDI Time Code, MIDI software should also be
able to lock to the MIDI Time Code.

My Performer program won’t sync to tape and my
MOTU interface, no matter what I do.

Are you using Performer Version 3.4 or higher? If
not, then you need to update because older
versions of Performer don’t support MTC. Contact
Mark of the Unicorn for information about
updating. If you are using Version 3.4 or higher,
make sure that MTC is chosen in the Receive Sync
dialog box. If the interface is connected to a serial
port, make sure the correct port (modem or

printer) is chosen. In the MIDI Monitor window,
MTC lights up the “CO” indicator. Make sure that
Performer is seeing the MTC.

When I play notes from my MIDI controller, the
notes sound funny/chopped off/phased/etc. OR 1
run out of voices sooner than I should on my sound
sources.

This means that you are probably routing data to
the sound source twice by accident, either via the
Auto Patch Thru feature in Performer or other
MIDI software, or via a route you were not aware of
in the Device Settings & Routing or Channel
Mapping windows in ClockWorks. To solve the
problem, try to identify from where the extra
routing is coming. For example, switching off the
Macintosh will tell you if it’s the culprit or not. The
Device Settings & Routing window is also a good
place to hunt for a problem.

My JLCooper FaderMaster (or other MIDI device)
behaves strangely when I send it MIDI data from
my MOTU interface.

You might need to defeat running status on the
output cable to the device. See “Running Status” on
page 110.

My ADAT (or ADAT compatible device) connected
to the ADAT sync out port on my MIDI
Timepiece AV behaves erratically.

The MIDI Timepiece AV continuously polls its
ADAT port for the presence of an ADAT. If you plug
one in and turn it on, the AV will detect it and
perform its routine handshake with the ADAT (or
any ADAT device on the ADAT sync chain).

Some ADAT-sync compatible devices do not
respond well to this sort of continuous polling. If
your ADAT device or ADAT sync chain is not
behaving normally, try disabling this automatic
polling. For details on how to do this, see “ADAT
port settings” on page 51.
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TROUBLESHOOTING

Troubleshooting is always simplest and most
effective when the exact problem can be specified
clearly and concisely. If you are surprised by an
error message or by seemingly erratic behavior in
the console or network, take a moment to jot down
the relevant details: exactly what the error message
said (including any error ID numbers), what
actions were done on-screen just before the
problem occurred, what kind of file you were
working with, how you recovered from the
problem, and any unusual conditions during the
occurrence of the problem. This may not enable
you to solve the problem at once, but will greatly
aid in isolating the problem should it reoccur.

If the problem you are encountering seems
inconsistent, try to determine what the necessary
pattern of actions is that will cause it to occur.
Genuine bugs in application software like the
ClockWorks are almost always consistent in their
manifestation: the same set of actions under the
same conditions invariably brings about the same
results. Determining the exact cause of a bug often
requires experiments which replicate the problem
situation with one factor changed: starting the
program from a different disk drive, restarting the
Macintosh with a reduced set of extensions,
restarting your MOTU interface, etc.

CUSTOMER SUPPORT

We are happy to provide customer support to our
registered users. If you haven’t already done so,
please take a moment to complete the registration
card in the front of the manual and send it in to us.
When we receive your card, you'll be placed on our
mailing list for free software updates and other
information.

REPLACING DISKS

If your ClockWorks disk becomes damaged or lost,
our Customer Support Department will be glad to
replace it. Or you can download the latest
ClockWorks installer from www.motu.com.

TECHNICAL SUPPORT

Registered users who are unable, with their dealer’s
help, to solve problems they encounter with the
their MOTU interface may contact our technical
support department in one of the following ways:

» Tech support phone (9 am to 6 pm EST): (617)
576-3066

» Tech support fax: (617) 354-3068
» Tech support email: techsupport@motu.com
= On-line tech support database: www.motu.com

If you decide to call, please have your MOTU
interface manual at hand, and be prepared to
provide the following information to help us solve
your problem as quickly as possible:

= Theserial number of your MOTU interface. This
is printed on a sticker placed on the bottom of the
unit. You must be able to supply this number to
receive technical support.

= The version of ClockWorks you are working
with. This is displayed in the About ClockWorks
command in the Apple menu.

= Abrief explanation of the problem, including the
exact sequence of actions which cause it, and the
contents of any error messages which appear on the
screen. It is often very helpful to have brief written
notes to which to refer.

= The pages in the manual which refer to the parts
of the MOTU interface or ClockWorks with which
you are having trouble.

= The version of the system software you are using
to run the Macintosh. This can be found by
choosing About this Macintosh from the Apple
menu.

We're not able to solve every problem immediately,
but a quick call to us may yield a suggestion for a
problem which you might otherwise spend hours
trying to track down.
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Our technical support telephone line is dedicated
to helping registered users solve their problems
quickly. In the past, many people have also taken
the time to write to us with their comments,
criticism and suggestions for improved versions of
our products. We thank them; many of those ideas
have been addressed in our development efforts. If
you have features or ideas you would like to see
implemented, we'd like to hear from you. Please
write to the MIDI Interface Development Team,
Mark of the Unicorn Inc., 1280 Massachusetts
Avenue, Cambridge, MA 02138.

Although we do not announce release dates and
features of new products or versions of our
software in advance, we will notify all registered
users immediately by mail as soon as new releases
become available. If you move from the address
indicated on your registration card, please send us
a note with your change of address so that we can
keep you informed of future upgrades and releases.
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Base setup
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File
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Quick Setup 25
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Global hardware settings 109
Global hardware setup
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K

Keyboard controller
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Save MTP 1 Default command 73
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