TOSHIBA

A
LCD Controller for VGA Panels
Overview /

VEGAMagiq (1c358720XBG)

VEGAMagiq is Toshiba’'s MDDI
(Mobile Display Digital Interface)
LCD controller, optimized for
mobile phones equipped with a
high resolution LCD panel.
Since the mobile industry trend
IS going to high-resolution and
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phones, connections between Panel
base body and the display MPDI QCIF+
subsystem becomes more and Client $ LCD
more complex. VEGAMagiq has Panel

a high-speed serial digital

packet host interface that is

compliant with VESA MDDI standard. This serial data interface supports
throughputs of up-to 400Mbps by using two low-voltage differential signal
pairs. It is compatible to systems that are using Qualcomm’'s MSM™
baseband family. Due to the combination of LVDS technology with on-chip
eDRAM memory buffer, VEGAMagiq supports VGA size main LCD panel
and QCIF+ size sub LCD panel with low EMI emission and high reliability
through the handset’s hinge.

Application / Benefit%

. High resolution display support

— Main display support up to VGA size, 60Hz refresh rate

— Sub display support up to QCIF+ size
. Magic Square™ algorithm

— By using Magic Square algorithm, RGB666 can be interpolated

to pseudo RGB888 image data with up to 16 million colours

. High speed serial data link

—  Throughput up-to 400Mbps
. Reduce signal wires through the hinge

— Only two pairs of low-voltage differential signal for data transmission
. Additional GPIOs at the upper clamshell chassis

— /O expansion for baseband processors
. PWM signals for LED control

— Two PWM signals for LED intensity control for main and sub display

*MSM™ is a registered trademark of QUALCOMM Inc.
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Product Features /

» Embedded DRAM
» 8Mbit embedded DRAM
e Primary frame buffer: VGA
» Secondary frame buffer: QCIF+
* Host Interface
* MDDI Type 1 client interface
with data rates up to 400 Mbps
» Display Interface
» Support for 2 panels
e Maximum LCD size is VGA
» Output format RGB565/RGB666
» 16/18-bit RGB interface and
8/16/18-bit MPU bus interface
» Programmable gamma correction
and RGB format conversion
» Support for rotation and mirroring
» Peripheral Interface
* SPI Interface
* 12C Interface
* Up to 10 GPIO ports
 Two PWM signals for LED
intensity control

VSYNC Alignment
« MDDI Client wakeup mechanism is used
for synchronization with refreshing timing of
either primary or secondary LCD panel.
» Wakeup timing is programmable
System Clock
» DPLL with 32kHz clock input generates
system clocks for displaying main LCD
even if MDDI interface is stopped.
e DPLL can be stopped during shutdown-
mode
* DPLL operation is controlled through MDDI
interface
Other functions
e MDDI Link -low power (hibernation support)
» Partial display update (MediaPlayer support)
e Magic Square™ algorithm
Voltage Supply
» Core 1.5V, DRAM 2.6V
« 101.5V,1,8Y, 1.8-3.0V
Package
e 81pin 0.5 pitch 6mm x 6mm TFBGA
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equipment, measuring equipment, industrial robotics, domestic appliances, etc.).
These Toshiba products are neither intended nor warranted for usage in equipment
that requires extraordinarily high quality and/or reliability or a malfunction or failure of
which may cause loss of human life or bodily injury ("Unintended Usage").
Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage
of Toshiba products listed in this document shall be made at the customer's own risk.
The products described in this document may include products subject to the foreign
exchange and foreign trade laws.

The information contained in this document is presented only as a guide for the
applications of our products. No responsibility is assumed by TOSHIBA for any
infringements of patents or other rights of the third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent
rights of TOSHIBA or others.

TOSHIBA is continually working to improve the quality and reliability of its products.
Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility
of the buyer, when utilising TOSHIBA products, to comply with the standards of safety
in making a safe design for the entire system, and to avoid situations in which a
malfunction or failure of such TOSHIBA products could cause loss of human life,
bodily injury or damage to property. In developing your designs, please ensure that
TOSHIBA products are used within specified operating ranges as set forth in the most
recent TOSHIBA products specifications. Also, please keep in mind the precautions
and conditions set forth in the "Handling Guide for Semiconductor Devices," or
"TOSHIBA Semiconductor Reliability Handbook" etc..

The Toshiba products listed on this document are intended for usage in general
electronics applications (computer, personal equipment, office
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