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Using the DLP® LightCrafter™ to Trigger CCD Cameras
from The Imaging Source®

This document describes how to use the DLP LightCrafter with the global trigger function of industrial
USB, FireWire, and GigE CCD cameras from The Imaging Source (http://www.theimagingsource.com).

As shipped, the DLP LightCrafter trigger output is an open drain type with a 10 kΩ internal pull-up resistor.
This works well with cameras accepting a standard TTL level trigger input. However, some cameras with
global trigger capability require a minor hardware change on the DLP LightCrafter system board in order
to function correctly. Such is the case with the industrial USB, FireWire, and GigE CCD cameras from The
Imaging Source.

The Imaging Source makes available a document which describes how to use the trigger and digital I/Os
on their cameras (http://www.theimagingsource.com/downloads/dxxxxbfxxtrigio.en_US.pdf). The section
‘Trigger input-hardware and timing’ shows that the trigger input is optically isolated (opto-coupled). This
camera trigger input requires somewhat more current than a normally configured LightCrafter trigger
output can provide. This means that it is necessary to make a minor hardware change on the DLP
LightCrafter system board in order to trigger these cameras properly.

The hardware change, see Figure 1 and Figure 2:

(a) Install a 0 Ω resistor (jumper) across R295 (normally unpopulated).

Trigger Connection setup, see Figure 3 and Figure 4:

(a) Connect PIN 1 (EXT_TRIG_VCC) of connector J7 on the system board to the center conductor of the
BNC jack on the back of the camera (Trigger_in).

(b) Connect PIN 3 (TRIG_OUT_CON) of connector J7 on the system board to the shield of the BNC jack
on the back of the camera (ground).

(c) This connection is made through a properly constructed adapter from the LightCrafter system board
edge connector J7 to a coax cable (50 Ω or 75 Ω).

The two cameras below have been tested with DLP LightCrafter after doing the changes described above.
The LightCrafter is able to properly trigger the cameras.

1. The Imaging Source FireWire CCD MONO camera, model DMK 21BF04 -
http://www.theimagingsource.com/en_US/products/cameras/firewire-ccd-mono/dmk21bf04/

2. The Imaging Source FireWire CCD COLOR camera, model DFK 21BF04 -
http://www.theimagingsource.com/en_US/products/cameras/firewire-ccd-color/dfk21bf04/

DLP is a registered trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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Figure 1. LightCrafter system board, showing location of R295 and J7

Figure 2. LightCrafter system board close-up, showing location of R295 and J7
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Figure 3. Adapter cable, from LightCrafter J7 to female BNC connector

Figure 4. LightCrafter and The Imaging Source camera with trigger cable connected
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The following hardware will be helpful:
Trigger Connector (J7) Housing:
Molex part number: 51021-0400
Digi-Key part number: WM1722-ND
http://search.digikey.com/scripts/DkSearch/dksus.dll?WT.z_header=search_go&lang=en&site=us&key
words=wm1722-nd
Crimp
Molex part number: 50079-8000
Digi-Key part number: WM1142CT-ND
(4 each required for the Trigger housing)
http://search.digikey.com/us/en/products/50079-8000/WM1142CT-ND/467835
Crimp Hand Tool
Molex part number: 638190300
Digi-Key part number: WM9984-ND
http://search.digikey.com/us/en/products/638190300/WM9984-ND/2193029
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com
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