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Monitor—VGA

SYSTEM DESCRIPTION

The typical VGA (Video Graphics Array) monitor is com-
posed of three key sections: Video, Timebase, and Power.
The Video Section receives the signal from the monitor ca-
ble and amplifies it to a 50-60 Vp_p grad running at 50 MHz
to drive the electron gun. At the same time, it manages
Brightness Control—“How white is white?”’; Contrast Con-
trol—AC gain control that sets the difference between white
and black; Blanking—making sure the gun is turned off be-
tween each line drawn; and finally, DC Restoration—the
feedback signal to ensure the black level remains consist-
ent. In the Timebase Section, or deflection processor sec-
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These activities include Sync Recognition and Stripper—
where sync pulses can appear as sync-on-green or sepa-
rate H and V, Focus and Limiting. Also handled are Horizon-
tal Deflection—to generate a high (1500V) voltage ramp to
induce a magnetic field which aims the electron gun, and
also, Vertical Deflection—similar in function to Horizontal
Deflection but at a couple of hundred volts only. The final
section, Power Supply, must provide between 30W-100W
of power and also supply a series of voltages from 5V for
the silicon, to 2 kV for the high voltage grid to accelerate the
electrons in the gun.

tion, all activies in the monitor are synchronized.
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Block Diagram of VGA Monitor
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CHALLENGES—MONITOR KEY COMPONENTS

1. Typical discrete design using the cascaded output ap- LM1203—video amplifier for excellent brightness matching,
proach can be unreliable. wide contrast range, and less interconnections.

2. Size and weight limit considerations for the board when LM1881—sync processor strips sync from video and pro-
placed in the neck of the tube. vides for DC restoration.

3. EMD radiation interference and FCC regulations concern- LM1391—horizontal processor provides synchronized sig-
ing VDT boxes. nal for horizontal output.

4. 1, t; limitations of rise and fall times. LM2416—video driver is a triple CRT driver at 50 MHz.

Hybrid driver solution reduces the power per channel, the
number of components on the board, provides symmetrical
rise and fall times, and also reduces EMD.

Function Description NSC Part Other Qty
RGB Video Video Amplifier LM1203 1
Amplifier v or, 1

v or, 1
Video Driver CRT Driver LH2426 1
or LM2416 or, 1
or Discrete v or,3
v or,3
v or,3
Sync Linear LA1881 1
Processor Logic CD4052 1
Horizontal Linear LM1391 1
Processor v or, 1
v or, 1
Vertical Linear v 1
Processor v or, 1
Horizontal + Linear v 1
Vertical Deflector
Processor
Horizontal Discrete v 1
Driver v
Vertical Linear LM675 1
Driver Discrete I or, 1
Blanking Discrete TO-92 2
Diode 2
ABL Discrete TO-92 2
Diode 2
Switching Linear LM494 1
Controller I or, 1
Rectifier Discrete FRPXXX 8
Diode
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

with instructions for use provided in the

labeling, can

be reasonably expected to result in a significant injury

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

to the user.
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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.

Tl 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 Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl 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 Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl 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. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl 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 Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl 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 Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl 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.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl 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 Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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