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INSTRUCTION BOOK WARRANTY

The information contained in this document is subject to change without notice.

Masterclock, Inc. (herein after MC) makes no warranty of any kind with regard to this material, including, but not limited to,
the implied warranties of merchantability and fitness for a particular purpose.

MC shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material.

SOFTWARE LICENSE AGREEMENT

Please read this License carefully before using the Software. This is a legal agreement between you (the Customer as an
individual or an entity), the end user, and Masterclock, Inc. (herein after MC) The right to use this Software is granted only if
the Customer agrees to the terms of this License. If you do not agree to the terms of this License, promptly return the disk
package and accompanying items (including written materials and binders or other containers) to the place you obtained them
for a full refund.

USE OF THIS SOFTWARE INDICATES YOUR ACCEPTANCE OF THESE TERMS AND CONDITIONS.

License Title/Ownership
No title or ownership of the Software is conferred with this License.

Grant of License

This MC Software License Agreement (“License™) permits you to use one copy of the MC software product ("Software™) on
any single computer, provided the Software is in use on only one computer at any time. If you have multiple Licenses for the
Software, then at any time you may have as many copies of the Software in use as you have Licenses. The Software is "in
use" in a computer when it is loaded into the temporary memory (i.e., RAM) or is installed into the permanent memory (e.g.,
hard disk, CD-ROM, or other storage device) of that computer. However, a copy installed on a network server for the sole
purpose of distribution to other computers is not "in use." If the anticipated number of users of the Software will exceed the
number of applicable Licenses, you must have a reasonable mechanism or process in place to assure that the number of
persons using the Software concurrently does not exceed the number of Licenses. If the Software is permanently installed on
the hard disk or other storage device of a computer (other than a network server), then the person authorized to use such
computer also may use the Software on a portable computer, laptop, and home computer. If such person's authorization to use
such computer ceases for any reason (e.g. termination of employment), then such person's authority to use the software on a
portable computer, laptop, and home computer shall cease.

Copyright
The Software is owned by MC and is protected by United States copyright laws and international treaty provisions.

Therefore, you must treat the Software like any other copyrighted material (e.g., a book or musical recording), except that you
may either (a) make one copy of the Software solely for backup or archival purposes, or (b) transfer the Software to a single
hard disk provided you keep the original solely for backup or archival purposes. You may not copy written materials
accompanying the Software. All authorized copies must bear the copyright notice on or in the original.

Other Restrictions

This License is your proof of license to exercise the rights granted herein and must be retained by you. You may not rent or
lease the Software, but you may transfer your rights under this License on a permanent basis provided that you transfer this

License, the Software and all accompanying written materials, you retain no copies, and the recipient agrees to the terms of

this License. You may not decompile, or disassemble the Software. If the Software is an update, any transfer must include

the update and all prior versions.

MC reserves the right to terminate this License upon breach. In the event of termination at MC's election, all copies of the
Software must be returned to MC or destroyed.

U.S. Government Restricted Rights
The Software and documentation are provided with Restricted Rights. Use, duplication, or disclosure by the U.S.
Government is subject to restrictions as set forth in subparagraph (c) (1) (ii) of the Rights in Technical Data and Computer
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Software clause as DFARS 252.227-7013 or subparagraphs (c) (1), (2) and (3) of the Commercial Computer Software -
Restricted Rights at 48 CFR 52.227-19, as applicable, and any amendments thereto. Contractor/manufacturer is Masterclock,
Inc., 2484 West Clay, St. Charles, MO 63303.

General
This Agreement is governed the laws of the State of Missouri (except federal law governs copyrights and registered

trademarks). If any provision of this Agreement is deemed invalid by any court having jurisdiction, that particular provision
will be deemed deleted and will not affect the validity of any other Agreement.
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INTRODUCTION

The TCG-100 is a time code generator plug-in card for ISA bus, IBM-PC’s and compatibles. The software provided with the
card facilitates robust manual control of time code generation for a variety of test and simulation purposes. This instruction
book covers installation and operation of the card using all versions of linear SMPTE and also IRIG-B TC. In many cases
references are made to (24, 25 or 30) frames. It should be understood that the reference to 24, 25 or 30 frames per second
only applies to the SMPTE TC.

OPERATION MODES

SMPTE operation

The TCG-100 can generate four types of SMPTE time code. SMPTE 30 frames/second, 30 frames/second (drop frame), 25
frames/second (EBU), and 24 frames/second (Film). In SMPTE 30 frames/second drop frame generation mode the drop frame
identification bit (bit 10 of the SMPTE frame) will be set to indicate the mode.

IRIG-B operation
The TCG-100 can generate IRIG-B (modulated) format time code. Supported information for the IRIG-B frame is hours,

minutes, seconds, and day of year. Control functions and binary time of day is not currently supported.

Default Operation
The card will default, on power-up, to SMPTE 30 frames/second time code with time code registers intialized to 00:00:00
day 1, and in a stopped mode.

CARD CONFIGURATION

Default Configuration/Operation
The TCG-100 is shipped from the factory jumpered at 1/O port 310 and interrupt 5 with SMPTE time code output routing

selected. You may need to change these settings for your desired operation and/or to ensure non-conflicting operation with
add-in cards already in your computer system. Please retain the 1/0 port and interrupt jumper configurations for the TCG-
100(s) in your computer. Some of the TCG-100 setup and software utilities will require this information during configuration
or startup.

1/0O Port
The P5 and P6 jumpers on the TCG-100 select the I/O port address. Placing a jumper vertically over two pins is ON.

P5 P6
1/0 port 300 ON ON
1/0 port 310 OFF ON
1/0 port 320 ON OFF
1/0 port 330 OFF  OFF

Interrupt select
Any of the following XT and AT interrupts can be jumpered on the TCG-100 card: 5, 7, 10, 11, 12, and 15. Interrupts are not

used by the DOS and Windows 3.x/95/98 software provided. Installer may choose not to jumper an interrupt at all for TCG-
100 card(s) operating in these environments. An interrupt must be selected for the Windows NT environment.

IRIG/SMPTE output select
This jumper selects whether IRIG-B time code or SMPTE time code signal will be output to the DB-15 connector. Note that
this jJumper does not configure to card to generate SMPTE or IRIG-B time code. That is a software-selected feature.

INSTALLING AND USING TCG-100 SOFTWARE

The TCG-100 ships with control/demonstration software for DOS, Windows 3.1x/95/98, and Windows NT.

Installing and Using DOS Software
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To install TCG-100 DOS software create a subdirectory and copy the files from the \DOS directory on the TCG-100
distribution diskette to the new directory.

For example:

C:\>mkdir TCG100
C:\>copy d:\DOS\*.* TCG100
(where d: is the drive in which you placed the TCG-100 software distribution diskette)

The TCG-100 ships with the following DOS control and demonstration programs:

TCGDEMO
This utility provides user interface for control and demonstration of all TCG-100 features.

* Initiate TCG-100 generate time (jam) from computer clock.
e Initiate TCG-100 generate time from user-provided time.

» Real-time display of time code currently being generated

»  Start/Freeze generate time

AUTOTCG
DOS command-line utility that provides one-step TCG-100 operation/initialization of time code generation mode and time
data.

The command-line format for AUTOTCG is:
AUTOTCG [-pXXX] [[-s30/-s30df/-s25/-s24] [-tHH:MM:SS[/FF]] or [-i [-tHH:MM:SS] [-dAMM-DD-Y Y]]

Where:

e -pXXX specifies the 1/0 port to use

e -sXXor -iselects SMPTE or IRIG-B operation, respectively

e -tHH:MM:SS[/FF] specifies time at which to start generation
 -dMM-DD-YY specifies date at which to start generation (IRIG-B only)

AUTOTCG defaults to the following operation unless overridden by command-line parameters:
e 1/Oport 310

e SMPTE 30 frames/second operation

«  time starting from PC clock, frame starting at zero (0).

For example, to start a TCG-100 installed on /O port 300 to generating IRIG-B time code at 14:37:22 09/25/1997 enter the
following AUTOTCG command:

AUTOTCG -p300 -i -t14:37:22 -d09-25-97

To start a TCG-100 installed on 1/0 port 310 generating SMPTE 25 frames/second time code at the current PC clock time
enter the following AUTOTCG command:

AUTOTCG -s25

This program might typically be executed from AUTOEXEC.BAT to place the TCG-100 into desired state of operation each
time the computer starts.

FINDTCG
Assists in determining if TCG-100 card(s) are installed in your PC and what I/O ports they are configured for. When found,
FINDTCG will display the 1/0 port the TCG-100 card(s) are configured for and the firmware version of the card.

FINDTCG may cause system instability when examining the system for the presence of TCG-100 card(s). FINDTCG may

not be able to detect a TCG-100 if an 1/0 port conflict exists. Resolve any potential 1/0O port conflicts with other PC cards
when initially installing the TCG-100.
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FINDTCG can not be used to detect TCG-100 card(s) under Windows NT.

Installing and Using Windows 3.1x/95 Software

Using the Windows File Manager or Explorer, create a directory on the hard drive. Copy the files from the \WIN3195
directory on the TCG-100 distribution diskette to the newly created directory. Create an icon or shortcut to the
TCGWIN.EXE file. The TCGWIN program provides the same functionality as the TCGDEMO software for DOS, providing
the following capabilities:

e Initiate TCG-100 generate time (jam) from computer clock.
» Initiate TCG-100 generate time from user-provided time.

» Real-time display of time code currently being generated

o  Start/Freeze generate time

Installing and Using Windows NT Software

Run the SETUP program from the \WINNT directory on the TCG-100 distribution diskette. Follow the directions given by
the SETUP software. You will need to specify the default time code operation desired for the card. You will also be asked
for the 1/0 port and interrupt configuration for your TCG-100 card. Other configuration parameters will be set to defaults
suitable for most applications.

The Windows NT drivers and software supports simultaneous management and configuration of multiple TCG-100 generator
cards in a single computer system. Currently, up to four cards are supported. See the section entitled Operating Multiple
TCG-100 Devices Under Windows NT for more information.

Configuration Applet

Changing configuration (including advanced options) or installing additional TCG-100 cards into a Windows NT system is
accomplished through the TCG-100 configuration applet located in your Control Panel. The applet displays configurations
on a per-device basis (TCGO0, TCG1, etc.) Use the tabs in in each configuration window to select the device you wish to
enable/disable or configure.

Hardware

When enabled, indicates to software and drivers that a TCG-100 defined by the given I/O port and interrupt settings is located
in your Windows NT computer. Once enabled, you will be able to configure software and (per availability) synchronization
options for the device. The setup program will install your first TCG-100 card on device TCGO0. Devices TCG1-TCG3 will
not be enabled. You can add additional TCG-100 cards into your computer on the unallocated devices. Note: disabling a
TCG-100 device in hardware configuration does not delete that configuration information from the computer, it simply
prevents TCG-100 drivers and software from allocating resources for the device.

Software

Provides general software configuration settings for other TCG-100 generator applications. Select the type of time code a
given TCG-100 device will generate here. Note: to make configuration changes here the given TCG-100 device (TCGO,
TCG1, etc.) must be enabled in Hardware Configuration.

Synchronization
This option is available if the add-on TCGSync software package has been purchased and installed. Please consult your

TCGSync-NT software manual for more information.

TCG-100 Device Manager

The device manager displays the current operation status of TCG-100(s) installed in your computer. To monitor or adjust
time code generation of a TCG-100 device select it from the list box and click the MONITOR button. The Monitor window
provides the following manual-control options:

e Initiate TCG-100 generate time (jam) from computer clock.
» Initiate TCG-100 generate time from user-provided time.

» Real-time display of time code currently being generated

o Start/Freeze generate time
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In addition, the Monitor window provides integration with the TCGSync add-on option if it has been purchased and installed.
Consult your TCGSync-NT software manual for more information.

HARDWARE DETAILS

Time Code Output Level
The output level for the SMPTE time code formats is 0dB (1.6 VPP). The output level for IRIG-B time code is 5 VPP.

DB-15 connector pinout

Time code output is on pin 5 with pin 6 being the associated ground. Also provided is a DB-15 to BNC adapter which breaks
the generator pin connections out to a convenient BNC female connection. The shield of the BNC connection becomes
ground with the center conductor carrying the time code signal.

Long-Term Accuracy

Using the TCG-100 in place of a master clock system is not recommended. The TCG-100’s generator clock will drift over
long periods of uninterrupted operation, depending upon crystal tolerances, temperature, and other factors. Futhermore, the
TCG-100 does not manage date within the time signal as do most master clock systems. For these reasons, Masterclock, Inc.
recommends a master clock, such as the GPS-200A product, for mission-critical time synchronization needs.

Problems - Troubleshooting

All TCG-100 cards are checked for proper operation before shipment and unless physical damage to the card is found it
probably functional. The most common problems found during installation are interrupts conflicts, I/O port conflicts, or
cabling problems between generator and reader device - in that order.

If a problem with operation is found or suspected, perform the following procedures: (Note that some of these operations
require technical knowledge of PC's)

= Make sure that the interrupt that is selected on the TCG-100 card agrees with the interrupt that is specified in the software
configuration and, most importantly, that no other device in the PC is set to the same interrupt as the card. This includes
less obvious devices such as integrated motherboard components (PS/2-style mouse ports, disk controllers, multimedia
devices, NIC’s, etc.)

= Check that the port address, set with the jumpers on the card, agrees with the port address that is specified in the software
configuration and, most importantly, that no other card in the PC is using the same port address as the card.

=  Our Windows NT software provides useful troubleshooting/diagnostics information in the Event Log (accessed from the

Event Viewer utility) when problems are encountered during startup or operation. Driver-related problems such as 1/0
port or interrupt conflicts appear in the System portion of the Event Log under the “TCGDrv” heading.
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LIMITED SOFTWARE WARRANTY

To the original customer only, Masterclock, Inc. (hereinafter MC) provides the following Limited Warranty.

30 Day Satisfaction Guarantee

For thirty (30) days after date of delivery of the SOFTWARE to you, if you are dissatisfied with the SOFTWARE for any
reason you may return the complete product, with your receipt, to MC, postage prepaid, during the thirty (30) day period for a
full refund.

Limited Warranty For Next 60 Days
MC warrants that for the sixty (60) days following the initial thirty day period, as evidenced by a copy of your receipt, that:

(1) The SOFTWARE will perform substantially the functions described in the documentation provided by MC

(2) The media on which the SOFTWARE is furnished will be free from defects in materials and workmanship under
normal use.

Your sole remedy under the warranty during this sixty (60) day period is that MC will undertake to correct within a
reasonable period of time any reported "SOFTWARE Error" (failure of the SOFTWARE to perform substantially the
functions described in the documentation), correct errors in the documentation, and replace any magnetic media which proves
defective in materials or workmanship on an exchange basis without charge. In order to make a claim under this warranty you
must return the defective item with your receipt to MC, postage prepaid, within ten (10) days after the warranty period. If MC
is unable to replace defective media or if MC is unable to provide corrected SOFTWARE or corrected documentation within
a reasonable time, MC will, at its sole and exclusive option, either replace the SOFTWARE with a functionally equivalent
program at no charge to you or refund the license fee of the SOFTWARE. These are your sole and exclusive remedies for
any breach of warranty during this sixty (60) day period.

MC does not warrant that the SOFTWARE will meet your requirements, that operation of the SOFTWARE will be
uninterrupted or error-free, or that all SOFTWARE errors will be corrected. MC is not responsible for problems caused by
changes in the operating characteristics of computer hardware or computer operating systems which are made after the release
of the SOFTWARE nor for problems in the interaction of the SOFTWARE with non-MC software. MC will have no
responsibility to replace or refund the license fee of media damaged by accident, abuse or misapplication.

THE ABOVE WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, WHETHER
EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON INFRINGEMENT. NO ORAL OR WRITTEN INFORMATION OR ADVICE
GIVEN BY MC, ITS EMPLOYEES, DISTRIBUTORS, DEALERS OR AGENTS SHALL INCREASE THE SCOPE OF
THE ABOVE WARRANTIES OR CREATE ANY NEW WARRANTIES.

SOME STATES DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION
MAY NOT APPLY TO YOU. IN THAT EVENT, ANY IMPLIED WARRANTIES ARE LIMITED IN DURATION TO
NINETY (90) DAYS FROM THE DATE OF DELIVERY OF THE SOFTWARE. THIS WARRANTY GIVES YOU
SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHER RIGHTS, WHICH VARY FROM STATE TO STATE.

Limitation of Remedies

REGARDLESS OF WHETHER ANY REMEDY SET FORTH HEREIN FAILS OF ITS ESSENTIAL PURPOSE, IN NO
EVENT WILL MC BE LIABLE TO YOU FOR ANY SPECIAL, CONSEQUENTIAL, INDIRECT OR SIMILAR
DAMAGES, INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS
INTERRUPTION, LOSS OF DATA OR BUSINESS INFORMATION ( OR OTHER PECUNIARY LOSS) ARISING OUT
OF THE USE OF OR INABILITY TO USE THE SOFTWARE OR ANY DATA SUPPLIED THEREWITH EVEN IF MC
OR ANYONE ELSE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY
ANY OTHER PARTY.

SOME STATES DO NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.

IN NO CASE SHALL MC’s LIABILITY EXCEED THE PURCHASE PRICE FOR THE SOFTWARE.
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LIMITED HARDWARE WARRANTY

This Masterclock, Inc. (hereinafter MC) product warranty extends to the original purchaser.

MC warrants all electronic hardware products against defects in materials and workmanship for a period of one year from date
of sale. If MC receives notice of such defects during the warranty period, MC will, at its option, either repair or replace
products, which prove to be defective.

Should MC be unable to repair or replace the product within a reasonable amount of time, the customer's alternate remedy
shall be a refund of the purchase price upon return of the product to MC. This warranty gives the customer specific legal
rights. Other rights, which vary from state to state or province to province, may be available.

Exclusions

The above warranty shall not apply to defects resulting from improper or inadequate maintenance by the customer, customer-
supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental specifications
for the product or improper site preparation and maintenance (if applicable).

Warranty Limitations

MC MAKES NO OTHER WARRANTY, EITHER EXPRESSED OR IMPLIED, WITH RESPECT TO THIS PRODUCT.
MC SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

In any state or province which does not allow the foregoing disclaimer, any implied warranty of merchantability or fitness for
a particular purpose imposed by law in those states or provinces is limited to the one-year duration of the written warranty.

Exclusive Remedies

THE REMEDIES PROVIDED HEREIN ARE THE CUSTOMER'S SOLE AND EXCLUSIVE REMEDIES. IN NO
EVENT SHALL MC BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

In any state or province, which does not allow the foregoing exclusion or limitation of incidental or consequential damages,
the customer may have other remedies.

Obtaining Hardware Service

When returning any MC hardware product for warranty repair please contact the factory for return authorization before
returning the item. When you return your hardware product to MC for service, you must prepay all shipping charges, duty,
and taxes. Except for products returned by the customer from another country, MC shall pay for return shipment of products
to the customer.

FCC COMPLIANCE STATEMENT

This equipment has been tested and found to comply with the limits for a Class A digital device pursuant to Part 15 of the
FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a commercial
installation. This equipment generates, and can radiate radio frequency energy and, if not installed and used in accordance
with standard installation procedures and instructions, may cause harmful interference to radio communications. Operation of
this equipment in a residential area is likely to cause harmful interference, in which case, the user will be required to correct
the interference at the user's own expense.
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