Highlights

e 64-bit TX49/H3 MIPS-
compatible CPU runs
large code base

» High integration reduces

reliability

¢ Automotive/industrial
temperature range

operations enables very
high quality displays

e Graphics scheduler
offloads CPU by reading
display list commands
directly from memory and
dispatching operations to

the hardware acceleration !

engines

e 5-layer graphics

architecture eases task of

managing overlays

e Transformation Engine
can implement rotating
display elements like
indicator needles

« BIitting engine can perform
font expansion and scaling

¢ Many basic graphics

operations implemented in

hardware

e ADC and PWM outputs
can control LCD
brightness and contrast

parts count and increases

e 24-bit true color pixels with
8-bit alpha blending on all

Processor with Integrated Graphics

and Display Controller

Description

The TX4961 is designed for applications
that combine general purpose computing
with real-time graphic displays, such as
driver information systems, car infotainment
systems and car navigation systems. It
integrates a TX49/H3 64-bit MIPS RISC
CPU with a display controller and hardware
graphics accelerators in a single system-
on-a-chip IC. The integrated DDR SDRAM
controller, unified memory architecture and
multiple on-chip buses are designed to
ensure that each on-chip subsystem has
the memory bandwidth it needs.

The TX4961 also integrates a video frame
grabber, AC-Link and 12C controllers,
various timers and high-speed serial ports,
10-bit ADC, 16-bit PWM outputs, GPIO
ports, and CANbus and Media-LB
interfaces with DMA, interrupt, external
bus, and NAND FLASH controllers.
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Features

240 MHz TX49/H3 CPU core
— 16 KB Instruction cache

— 16 KB Data cache

Integrated IEEE754 single and double
precision FPU

MMU with 48-entry TLB

Graphics display controller:
— 24-hit true color pixels

— 4 display planes
— Hardware cursor to 64 x 64

Hardware 8-bit alpha blending

* Hardware format conversion

Video Capture
Unit

Hardware clipping windows

Hardware antialiasing to 1/16 sub-pixel
resolution

Blitting Engine for moving, scaling, font
expansion

Transformation engine for 2D linear
transforms

Rotation Engine

ﬁ 32 General Purpose I/0s I
ﬁ 12C Controller I
ﬁ AC97-Link Controller I

ﬁ 6 Complex Timers I
ﬁ 24-bit System Timers |
ﬁ Watchdog Timer I
)  8-Input 10-bit ADC |
ﬁ 6 PWM Outputs I

2 Sync Serial Interfaces
3 High-speed UARTs
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2 ESIE ports (SPI) with FIFOs

3 ch CAN-bus controller with 16
mailboxes each

— 16- or 8-bit RGB, or YCbCr

—ITU-R 601/709 conversion » 30 general purpose 10 pins
— Frames up to 1024 x 512 « 8 ch 10-bit ADC
— Cropping and dotwise scaling e 6 X 16-bit PWM timers

» External bus for 16-bit SRAM, ROM, * 6 x 16-bit complex timers
NOR FLASH

« DDR SDRAM controller
— 32/16-bit data, 2 channels

e 24-bit system timer

e Watchdog timer

» 4KB/4KB internal RAM/ROM

* DMA controller * On-chip clock and reset generators

* Interrupt controller e Halt, doze and standby power-down
* NAND FLASH controller with HW modes

ECC calculation
e Media-LB interface
e AC97-Link controller with 4-ch DMA
 |2C controller
* 3 high-speed UARTs

¢ 130 nm process technology
e 456-pin PBGA, 1mm ball pitch

e —40°C to 85°C ambient operating
temperature

OS / Development Tools

Diagram
9 « RBTX4961 Reference Board
¢ Greenhills Software
AC-Link (2 <_>CAN From Navi . :
Control Coucel ¢ Wind River Systems
DMA (under development)
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Graphic
Display
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* The information contained herein is subject to change without notice.

* The information contained herein 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 utilizing TOSHIBA products, to comply with the
standards of safety in making a safe design for the entire system, and to avoid situation 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 in this document are intended for usage in general electronics applications (computer, personal equipment, office 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 foreign exchange and foreign trade laws.

*

*

The products contained herein may also be controlled under the U.S. Export Administration Regulations and/or subject to the approval of the U.S. Department of
Commerce or U.S. Department of State prior to export. Any export or re-export, directly or indirectly in contravention of any of the applicable export laws and
regulations, is hereby prohibited.
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