Amplifiers for Displays

LCD V., Buffers
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Overview
LCD displays are used in a wide range of applications including Voon Buffer
computer monitors, televisions, HMI panels and consumer tez61 Golumn Drivers
devices such as tablets, notebooks, e-books, video players ﬂ , Voo Brter

and gaming devices. —

Cstray Cstray Cstray
In today’s high-resolution LCD displays, op amps are used for '% le

the following three functions: V,, buffer, gamma buffer and

Row Buffers

panel repair buffer. > o ]--

The V,,, voltage needs to be placed exactly at the midpoint 21 e TH

of the video signal to avoid flicker. For larger screen sizes and Pl =E.' ! :

touch-based displays, the backplane cannot be considered a — s ]

single low-impedance node. Multiple corrections are needed in Vcow Buffer
X X L. TFT-LCD Panel LM8261

various locations of the screen, requiring as many as four V,, ﬁ_vmm

buffer devices to tightly maintain the V,, voltage throughout Veou Buffer

the display panel.

Texas Instruments has an extensive portfolio of amplifiers with Displays with larger screens and those that are

large output current drive, rail-to-rail input common mode touch-based often require more than one Vo, buffer.

range, rail-to-rail output swing and large gain bandwidth and
slew rate, all of which are critical to tightly control display
Veou levels.
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Amplifiers for Displays

Key Design Considerations for V,, Buffers
Wide Vg, /high output current/large capacitive load drive

Parameter

Bandwidth/Slew Rate

Output Current

Configuration

Typical Spec

Greater than 15 MHz,15 V/us

Greater than 50 mA

RRIO

Significance

e | arge BW and settling time to accommodate rapid
charging/discharging of alternate pixel voltages during refresh cycles.

Need to recover from 2V transients within 1 ps
Need to source/sink current to a large C,,,,
Speed at which transients settle al,; peak
RRI: Gamma levels often within 500 mV of rails
RRO: Easy interface to other blocks

Recommended V,,, Buffer Solutions

Operating Supply Voltage Qutput Short Circuit ~ Supply Current/ch
Product Range (V) GBW (MHz) Current (mA) (max) (mA) RRIO (Y/N) Channels
LM8261 251030 21 53 1.25 Y 1
LM8262 2.510 22 21 60 1.25 Y 2
LM8272 251024 15 130 1.15 Y 2
LM7321 251032 20 65 1.7 Y 1
LM7322 251032 20 65 1.7 Y 2
LM6584 5t013 24 300 1.1 Y 4
LMH6647 251012 55 66 1.6 Y 1

Ask about the extended V,, buffer portfolio available for automotive qualification: sds_amps®@Iist.ti.com
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Step response of amplifier with large capacitive load drive:
smooth transient response
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Step response of amplifier with limited capacitive load drive:
non-ideal behavior - ringing effect, slow recovery
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For more information, visit ti.com/amplifiers
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LM8261 is stable at all capacitive loads,
no more guesswork or oscillations!
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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