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Addendum For USD Users - Pro Tools 4.3
This is an Addendum to the Universal 
Slave Driver User’s Guide. If you use a USD 
in your Pro Tools system, please read the 
following sections. 

Using the DigiSerial Port 
for Universal Slave Driver 
Connections
Pro Tools 24 MIX and Pro Tools 24 Audio 
Cards feature a DigiSerial Port. Though 
this port is identical in appearance to the 
serial ports on your CPU, it is designed to 
only be used by either 

■ the Universal Slave Driver’s proprietary 
serial connection

– or –

■ a serial-to-9-pin cable in combination 
with the MachineControl™ option for Pro 
Tools. This should only be connected to 
the DigiSerial Port when there is no 
Universal Slave Driver present in the sys-
tem. 

▲ The DigiSerial Port should NOT be used for 
connecting MIDI Interfaces or any other serial 
device. 
If you are using a Universal Slave Driver, it 
should always be connected to the 
DigiSerial Port. 

If you are using MachineControl without a 
USD, then the DigiSerial Port can be used 
for MachineControl 9-pin. 

Rules for using the DigiSerial Port in 
Expanded Pro Tools systems

Only one DigiSerial Port can be used at 
once in expanded Pro Tools systems. This 
should always be the bus master card of 
your system (i.e., the primary Audio Card). 
Here are some example setups to further 
explain how this works:
• If your system includes one or more Pro 

Tools 24 audio cards, connect your USD 
(or MachineControl cable, if no USD) to 
the DigiSerial Port on the first Pro Tools 
24 MIX or d24 card (i.e, the bus master 
card).

• If you have a combination of Pro Tools 
24 MIX and Pro Tools d24 cards, use the 
DigiSerial Port on the first Pro Tools 24 
MIX card. 

• If you have more than one d24 card, use 
the DigiSerial Port on the first d24 card 
in your system. 

• If you are using a USD, MachineControl 
and a Mackie HUI, connect the USD to 
USD Addendum 1
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the DigiSerial Port, the MachineControl 
cable to your Macintosh CPU’s Printer 
port, and connect the HUI/MIDI Inter-
face to the Modem port (Digidesign rec-
ommends always using the Modem port 
for MIDI communication). 

Configuring Pro Tools for the 
DigiSerial Port

To properly configure Pro Tools and your 
USD or MachineControl connections to 
the DigiSerial Port, simply choose 
DigiSerial Port” in the appropriate popup 
menus in the Peripherals dialog windows. 
This choice will appear right alongside the 
Modem and Printer port options.

New Feature: Fader Start 
Trigger (GPI)
The USD provides 6 GPI outputs in total, 2 
TTL-level and 4 relays. In versions prior to 
4.3, the 2 TTL-level GPI outputs reflected 
whether Pro Tools was currently in 
fast-forward or rewind. Beginning in 4.3, 
these 2 GPI outputs are dedicated to a new 
“fader-start” feature.

The “fader-start” feature is used to control 
external devices based on the position of 
select faders in Pro Tools. In a typical sce-
nario, the fader-start feature controls play-
back of a CD player. The CD player’s out-
puts are routed into a Pro Tools’ stereo aux 
return. As the aux return’s fader is moved 
above -120dB, playback of the CD player is 
automatically started. Likewise, as the 
fader is moved below -120dB, playback is 
automatically stopped. This behavior re-
lieves you of having to manually start 
USD Addendum
playback of the CD and simultaneously 
move the fader up.

To implement fader-start, Pro Tools maps 
the first two visible auxiliary input chan-
nels in a session to GPI TTL-level outputs 0 
& 1 (first being left-to-right in the Mix win-
dow, top-to-bottom in the Edit window). 
When the first visible aux track in a Pro 
Tools session is above -120dB, GPI 
TTL-level output 0 will be enabled; other-
wise, it will be disabled.

Likewise, when the second visible aux 
track in a Pro Tools session is above 
-120dB, GPI TTL-level output 1 will be en-
abled; otherwise, it will be disabled. 

As you create/delete/reorder tracks in a ses-
sion, which particular auxiliary tracks are 
the first “visible” may change. As they do, 
the two GPI outputs will update dynami-
cally to reflect the current state.

▲ Note: The aux tracks must be in a Show 
state (i.e., not hidden) for this functionality to 
be available.

For more information on GPI with the 
Universal Slave Driver, see GPI Triggers later 
in this Addendum. 

USD User's Guide 
Errata/Clarifications 
The following sections contain new and 
clarified information not found in your 
Universal Slave Driver’s User’s Guide.



              
Bi-phase/Tach Wiring
When making connections for Tach or 
Bi-Phase, the OPTRETURN signal (Pin 11 
of GPI port) must always be connected to 
something. 

Pin 11 should be connected to Pin 14 
(GROUND) in cases where ground isola-
tion is not necessary. This is probably the 
most common scenario. 

For isolated ground applications, Pin 11 
should be taken directly to the ground of 
the bi-phase/tach encoder device. 

Consult the manual for the device that is 
generating the Tach or Bi-Phase signal be-
fore making this connection. See the USD 
manual’s Appendices for details on con-
necting the BIPHA_I and the BIPHB_I sig-
nals. These connections should be made 
by a qualified technician. 

You can find a wiring schematic for these 
connections at the end of this Addendum. 

Important: Bi-phase voltage 

The opto-isolators inside your USD which 
receive the signals from your bi-phase/tach 
encoder require at least 3.0 volts and no 
more than 5.5 volts for correct operation. 
The Universal Slave Driver provides a 5v at 
1A DC supply (Pin 25) which you can use 
to power your bi-phase/tach encoder. 
Note, some encoders may have voltage or 
current requirements which are higher 
than what the USD can provide. In addi-
tion, some encoders may not provide 
enough voltage and/or current at their 
outputs to meet the 3.0-5.5V specification 
(see the USD User’s Guide for these volt-
age/current specifications. 
If this is the case and you are powering 
your encoder from the 5v supplied from 
the USD, you might instead need to use a 
separate external DC power supply to 
power your encoder, (12V for example). 
Note that many cameras and some projec-
tors including all Arri gear require special 
jumper settings to power their outputs. 

One note of caution: Always be sure to 
check the maximum voltage requirements 
specified by your encoder manufacturer. 
Exceeding these or improperly wiring the 
interface could cause damage to your en-
coder. 

Important: About Bi-phase pulse

Many cameras only have one pulse a 
frame. The USD requires a minimum of 2 
pulses a frame. Many people don't notice 
until they start to hook it up and are down 
for another couple of days until a pulse 
doubler comes in. Be sure to check your 
camera equipment’s pulse before leaving 
to location where most cameras are one 
pulse per frame.

GPI TTL Wiring
The Universal Slave Driver provides two 
TTL-level GPI outputs, on pins 1 and 2 of 
the DB25 connector (see the circuit dia-
gram GPI (TTL)/MTC Outputs at the end of 
this document). The circuit employs a 
74FCT541T device to drive each output.  
Note that some USDs may employ a 
74HC541 instead, which has similar drive 
characteristics.  

The two GPI TTL outputs were intended to 
drive TTL loads only. In Appendix I of the 
Universal Slave Driver 3.0 User’s Guide, the 
USD Addendum 3
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technical specifications section entitled 
“GPI Out (TTL)” should read “Loading: can 
drive a minimum of 5 TTL loads.” 

The circuit can drive approximately 2 mA 
through a load of1.6K and maintain a logic 
high level of 3.3V.  In an application where 
the equipment being controlled has more 
demanding power requirements, an exter-
nal buffer or relay circuit must be used.  
This would typically be constructed as part 
of a custom electrical interface.

Each GPI TTL output is fully short-circuit 
protected via a 220-ohm series resistor. In 
Appendix I of the Universal Slave Driver 3.0 
User’s Guide, the technical specifications 
section entitled “GPI Out (TTL) Current:” 
should read “15 mA max (short-circuit)” 
instead of simply “15 mA.”

▲ Before attempting to wire any type of cus-
tom interface, always check the electrical 
specifications provided by the equipment 
manufacturer, including voltage levels, cur-
rent, loading and polarity.  Incorrect wiring may 
damage your equipment, your USD or cause 
personal injury.

GPI Triggers 

GPI output signals information:

- 0 = stop

- 1 = play

- 2 = record enable (armed)

- 3 = record (place device into record mode)

- 4 = fader start #1

- 5 = fader start #2
USD Addendum
Logical GPI numbers 0 through 3 are asso-
ciated with GPI relay outputs 0 through 3 
(pins 3 though 10).  GPI numbers 4 and 5 
are associated with GPI TTL outputs 0 and 
1 (pins 1 and 2).

9-Pin Pass-Through Ports 
The 9-Pin ports were intended to be 
“pass-through” ports  to allow the DAW 
software to send commands to the exter-
nal device through the USD.  This elimi-
nates the need for a dedicated machine 
control serial port.  

The DigiSerial Port found on all Pro Tools 
24 MIX and Pro Tools 24 audio cards pro-
vides the extra serial port required to oper-
ate the Universal Slave Driver in tandem 
with a MachineControl (9-pin) device and 
MIDI devices. Refer to the section Using 
the DigiSerial Port for details and guide-
lines for utilizing the DigiSerial Port in lieu 
of the 9-pin pass-through ports of the USD. 

Variable Speed Override - VSO
On page 42 of the Universal Slave Driver™ 
User's Guide, it states that “The varispeed 
rate is available only in Remote Control 
mode from the host CPU, and when the 
Positional Reference is set to Generate”.  
Varispeed is actually available at any Posi-
tional Reference setting provided that the 
Clock Reference is set to “Internal/VSO”.

Generating 24 FPS With The 
Universal Slave Driver
If you are using a Digidesign Universal 
Slave Driver (USD) with Pro Tools, note 
that the Universal Slave Driver cannot gen-



         
erate the 24 FPS time code format while it 
is locked to a video clock signal. (The USD 
can, however, generate 24 FPS time code 
using any of the other clock references 
available to your Pro Tools system, includ-
ing the Internal clock setting.)

If you attempt to configure Pro Tools’ Ses-
sion Setup to generate 24 FPS time code 
while the Universal Slave Driver is locked 
to a video clock signal, the USD will actu-
ally generate 29.97 Non-Drop Frame time 
code. 

This only applies to Generate mode.  
While the USD is reading time code, the 
LTC and MTC Out connectors are active 
and do output the correct time code. 

Disabling “Active in 
Background”
If you are using Digidesign’s Universal 
Slave Driver and intend to switch back and 
forth between the Universal Slave Driver 
Setup software application and Pro Tools, 
disable Pro Tools’ Active in Background 
option. 

If you do not do this, both Pro Tools and 
the Universal Slave Driver Setup software 
will attempt to communicate with the 
Universal Slave Driver at the same time 
and your system may behave unpredict-
ably. 

We recommend that you use the Universal 
Slave Driver Setup software to configure 
the Universal Slave Driver as you wish, 
then quit the Setup software before open-
ing Pro Tools. Once saved to disk, your ses-
sions will retain the USD parameters you 
have chosen in the Pro Tools Session Setup 
window.
“Chase Mode” and the 
Universal Slave Driver
In rare instances, record/playback may 
temporarily stop in Pro Tools systems with 
a Universal Slave Driver. If you encounter 
this problem, simply change any parame-
ter on the Universal Slave Driver (such as 
frame rate type), then switch the parame-
ter back to the correct setting. Chase 
record/playback will then function cor-
rectly. 

For updates to the Universal Slave Driver 
firmware and the USD Setup software, 
check Digidesign’s website or contact your 
local Digidesign office.

Operational 
Recommendations
When used with Pro Tools 4.1 (or greater), 
USD firmware version 3.1 provides 
near-sample accurate lock to time code us-
ing the serial connection to the computer.  
Previous to Pro Tools 4.1 and this f/w ver-
sion, a MIDI interface was required to con-
vert LTC or MTC into serial time code for 
Pro Tools.  Please update your USD firm-
ware immediately to insure proper func-
tionality with Pro Tools.  You can still use a 
MIDI interface to send time code to Pro 
Tools.  Some users may decide to do this if 
one port is needed for both MTC and MIDI 
communication to other devices (key-
boards, controllers, etc.), but it is not nec-
essary.
USD Addendum 5
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Do Not Use Other Serial Cables 
Digidesign does not support off-the-shelf 
serial cables or cables provided with prod-
ucts from other manufacturers. Use the 
high-quality serial cables provided with 
your USD to ensure correct operation.

Using the USD Setup App with 
Pro Tools 
Pro Tools defaults to having “Active in the 
Background” enabled when you first 
launch it.  Switching out of Pro Tools into 
the USD Setup App with “Active In the 
Background” turned on can cause unex-
pected behavior as the MacOS attempts to 
allow both applications access to the same 
serial port.  There is a bug in the MacOS 
which prevents us from fixing this prob-
lem at this time.  The most frequently-used 
USD parameters are accessible in Pro Tool 
4.1 (or greater.)  However, some USD pa-
rameters such as window burn placement, 
and NTSC vs. PAL video frequencies are 
only accessible from the front panel of the 
USD, or from the USD Setup App. Turn 
“Active in the Background” off in Pro Tools 
when switching between these two appli-
cations.

Firmware Update

To update the firmware in your USD:

1  Make sure you connect the USD to one 
of your CPU serial ports. (At the present 
time, USD Setup cannot yet communicate 
with the USD directly through the DigiSe-
rial Port. A future release of USD Setup will 
allow this.)

1  Launch the USD Setup App.  
USD Addendum
2  Select “USD Setup Preferences” under 
the Preferences menu.  

3  Click on “Firmware Update” and follow 
the on-screen directions.

Framing and Servos
Some VTRs have the ability to turn on or 
off the framing parameters for the servo.  
When “Color Framing” is turned on, the 
VTR will adjust it’s playback speed to line 
up the frames (4 frames for NTSC, 8 frames 
for PAL) for editing purposes.  However, 
during this process, Pro Tools may attempt 
to lock to the time code while the VTR is 
stabilizing.  Depending on the extent of 
the framing, problems can occur if Pro 
Tools is attempting to read the incoming 
time code while the device is stabilizing.  
Full color frame alignment using the servo 
is not needed for audio post purposes.  If 
you are experiencing time code chase 
problems, turn off framing (at least turn 
off color framing) to determine if this will 
improve your time code chase perfor-
mance with Pro Tools. 

Unstable Video Sources
This version of USD firmware is configured 
for high-stability video sources. When the 
Clock Reference is set to either of the video 
inputs, USD expects to see high-quality jit-
ter-free video. This can be obtained by con-
necting a black-burst generator to the 
video deck's “video reference input” and 
the USD's “video ref.” connector, or from 
some VCR incorporating a timebase cor-
rector (TBC) on its video output.

VCRs without a reference input for black 
burst or a VCR not incorporating a TBC 



           
can be used with the USD, but may result 
in a  loss of sample accuracy when com-
pared against off-tape LTC or VITC. An up-
coming update to USD firmware will allow 
lock to relatively unstable video sources, 
such as an ordinary VCR, with no loss of 
resolver accuracy.

Video Sync and DVD Playback
Video output from a consumer DVD player 
playing copy-protected DVD disks is un-
suitable as a sync source for the USD. Use 
of a timebase corrector (TBC) will be re-
quired in this case. Alternatively, use of an 
industrial or broadcast-quality player with 
vertical interval blanking is required. 

VITC Insertion
The USD will not insert new VITC while 
reading VITC from an external source.  
This is a safety feature to prevent the loss 
of existing VITC in the video stream. Thus, 
VITC is never inserted when the Positional 
Reference is set to “VITC” or “LTC/VITC 
Auto-Switch”.

Video Tape Recorder 
Considerations while using 
VITC
If you are experiencing trouble reading 
VITC (Vertical Interval Time Code) from 
your videotape recorder (VTR) this could 
be caused by a configuration setting with 
your VTR. If your VTR employs an internal 
(or external) time base corrector (TBC), it 
may need to be configured to allow VITC 
to be passed to it's video output. If your 
VTR doesn't contain a TBC, or its TBC is set 
to “bypass” mode, then you should not 
have any difficulty reading VITC.

Most VTRs record VITC with no problem 
whatsoever, but playback could pose a 
problem if your VTR employs a TBC. You'll 
need to make sure that the TBC does not 
“blank” the lines onto which you have re-
corded VITC. This is a simple configura-
tion issue on most TBCs. Your TBC might 
employ DIP-switches for this purpose, or 
have a menu set-up item on its front panel. 
You'll usually have the choice to “blank” 
or “un-blank” individual lines in the verti-
cal interval (lines between 8 through 22). 
You need to make sure that the lines onto 
which you've recorded VITC (for example 
14 and 16) are “un-blanked” in the TBC 
set-up. For best performance during 
fast-wind operations, it's advisable to 
un-blank all available lines.

Opcode Studio 4™ Owners
If your Macintosh serial port is configured 
(using OMS) for a Studio 4, do not select 
this port for USD serial communication. 
After selecting this port with the USD 
Setup Application (even after quitting the 
Setup app,) OMS can encounter a problem  
communicating with the Studio 4.  If you 
experience this problem, simply recycle 
the power to your Studio 4.  This should 
eliminate the problem.  Since the USD de-
faults to using the printer port, you may 
experience this problem the first time you 
launch the USD Setup Application if you 
have the printer port configured for your 
Studio 4 and OMS.
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8

    
USD Setup Application 
Parameters
When the Setup Application is not com-
municating with the USD, i.e. you have 
switched to the Finder or the serial cable is 
unplugged, the parameters return to the 
“top most” selections in the pop up 
menus.  Do not be alarmed by this.  The 
Setup Application always gets it parameter 
settings from the USD when active.  The 
USD remembers its settings when powered 
down.  Because of this, you do not need to 
launch the Setup Application every time to 
configure the USD for your particular pa-
rameter settings.

Restoring Factory Settings
You can restore the factory settings of all of 
USD's  operational modes and options by 
holding down the “Up” and “Down” 
front-panel switches as USD is powered on. 
Keep holding until the display reads 
“FAC-CFG”, then release. 
USD Addendum



    
Wiring Diagrams
BiPhase/GPI/Pilot connector
Bi-phase/Tach Inputs
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GPI Relay Outputs
USD Addendum
GPI (TTL)/MTC Outputs



   
GPI (opto) Inputs
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