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FPD87352CXA +3.3V TFT-LCD Timing Controller with Single LVDS
Input/Dual RSDS™ Qutputs Including RTC (Response
Time Compensation) for TFT-LCD Monitors and TV
(XGA/WXGA/HDTV L1I,-)

Check for Samples: FPD87352

FEATURES » RTC (Response time compensation) function
e Input frequency range from 30 MHz to 95 MHz * 2 Wired Serial EEPROM Interface support (RTC
e Support display resolutions XGA (1024x768), LUT)
WXGA (1280x768), HDTV | (1280x768), HDTV II * Interface with external frame memory
(1366x768) and HDTV - (1280x800) » Virtual 8-bit color depth in FRC/Dithering mode
» Embedded gate array for custom panel timing * Supports Graphics Controllers with spread
« LVDS single pixel input (8-bit/6-bit) interface spectrum interface for lower EMI
(FPD-Link) » Supports external Spread Spectrum (SSCG)
» RSDS dual bus output (8-bit/6-bit)  DE only mode
* Drives RSDS column drivers up to 47.5 MHz * CMOS circuitry operates from 3.0V-3.6V;
clock 0°C-70°C
* Flexible RSDS data output mapping for Bottom * 176 LQFP package with body size 24 mm x 24
or Top mount mm x 1.4 mm, 0.5 mm pitch
DESCRIPTION

The FPD87352CXA is an integrated FPD-Link™ + RSDS + TFT-LCD Timing Controller. The logic architecture is
implemented using standard and default timing controller functionality based on an Embedded Gate Array. The
device is reconfigurable to the needs of a specific application by providing user-defined specifications or
customer supplied VHDL/Verilog code.

The FPD87352CXA is an ideal Timing Controller for LCD TV Applications. It has a unique feature, RTC that will
improve the intra-gray level response time of a LCD TV panel. Improving the intra-gray level response time of the
LCD panel will result in a dramatically improved Motion Picture Image Quality of video content that are displayed
on the LCD panel. The RTC feature is accomplished through application of a Boost or Overdrive Voltage that will
force the LC material to respond more rapidly. This Boost or Overdrive is accomplished through combination of
an internal or external EEPROM LUT (Look Up Table), which contains the boost/overdrive levels, and external
memory that acts as a Frame Buffer.

The FPD87352CXA is a timing controller that combines an LVDS single pixel input interface with National's
Reduced Swing Differential Signhaling (RSDS) output column driver interface for XGA/WXGA/HDTV L lI,-
resolutions. It resides on the Flat Panel Display and provides the data buffering and control signal generation.
FPD-Link, a lower dynamic power, low EMI (Electro Magnetic Interference) interface is used between this timing
controller and the host system. A RSDS interface is used between the timing controller and the column drivers.

The dual 13/10 pair differential bus conveys up to 24-bit color data for XGA, WXGA and HDTV panels.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

RSDS is a trademark of Texas Instruments.

All other trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2004-2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

System Diagram

/2 2-wire serial
interface | EEPROM
"1 2Kb orMore, 400 kHz Max

/2 FPD-Link [0]

VoD =M panel Power

Vss —  Supply

/10 Address[9:0] /2 FPD-Link [1]
64 Mb _ /6 Memory control /2 FPD-Link [2]
SDRAM /32 Frame data interface /2 FPD-Link CLK
X /2 FPD-Link [3]*

R Yy v I * Optional for 8 bit color

FPD87352CXA
Panel
* Timing Controller
H
L 8
Gray scale z
Y Column Start Pulse (Front) <
Reference 'é
/12 + CLK, RSDS BUS (Front) E o /12 + CLK, RSDS BUS (Back)
Gray Scale 3
Voltage Reference BUS 8

Polarity Control

Line Data Latch

A 4 I y v A 4 IVVVV A 4 IVVVV A 4 l""
—>| RSDS CD |->--;| RSDS CDI "I RSDS CDI-»----)IRSDS CDI

ow Stal use-L _Hl.;.._EJ___HJ_-;"_EL__H __EL__"J._—EL-.

Row Clock

1
| 1
Jol it |
ri] 1 XGA (1024 x 768) up to 95 MHz 1
—] WXGA (1280 x 768) up to 95 MHz 1
1 HDTV | (1280 x 720) up to 95 MHz |
: 1 HDTV Il (1366 x 768) up to 95 MHz I
H I HDTV- (1280 x 800) up to 95 MHz
V1 !
—1 Dot Inversion LCD panel 1
al il TFT-LCD Array |
3 I I
n
L 1

g U g U ——

Figure 1. Block Diagram of the LCD Module
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Block Diagram
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Figure 2. Block Diagram

Function Description

FPD-LINK RECEIVER

The LVDS based FPD-Link Receiver receives input video data and control timing. Four LVDS channels plus
clock provide 24-bit color.

RESETN initializes the chip with the default register values for the LUT values from internal ROM or external
EEPROM.

SSC (SPREAD SPECTRUM CONTROL)

This SSC function provides a means for reducing EMI. This feature uses external SSC signal source that
provides synchronized spread spectrum for RSDS and control signal outputs.

2-WIRE SERIAL EEPROM INTERFACE

The Serial EEPROM Interface controls the FPD87352CXA initialization of LUT register. If the EEPROM is not
present, the LUT value is provided by internal ROM of FPD87352CXA.

CLK & DATA SYNCHRONIZER

This function delays and aligns data to match the internal data process which included RSDS skew control by
RSKEW][2:0]. All the data processes are needed to be aligned each data path through RSDS output and LCD
timing control signal.
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LUT REGISTER

This block provides the RTC reference values to be processed on the RTC Data Processor Block. The setting of
RTC reference values is provided by the external EEPROM in normal condition. If the external EEPROM is not
present it will use the internal ROM's RTC reference values. The RTC reference values are the new gray values
depending on the difference between the current frames' RGB gray data and the previous frame's RGB gray data
of same pixel.

RTC DATA PROCESSOR

This function generates new gray values depending on the difference of the current RGB gray data and same
pixel of the previous frame. The reference values fetch from the LUT (Look Up Table) values in the LUT
Register.

RSDS INTERFACE WITH SKEW CONTROL

This functional block transforms CMOS level signal to RSDS for the system clock (DCLK) and RGB color data.
The RSDS skew is controlled by RSKEW[2:0] with delay steps between the RSF/BCKP/N and
RSF/BR/G/B[3:0]P/N which is implemented in CLK & Data synchronizer.

VERTICAL & HORIZONTAL LCD TIMING CONTROL

This function block generates the TTL(CMOS) level signal for the interface of column drivers and row drivers in
the LCD system. All signals are synchronized by RSF/BCKP/N which is RSDS data clock for the column drivers.
The clock skew control must not change the typical timing of TTL(CMOS) level signals.
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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 which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.
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