Integrated 2D/3D graphics accelerator — Product Overview

FEATURES

MW PowerVR™ Series 3 arcade
performance 3D

® DirectX7 Flexible Vertex Format support

® 8 layer Multi-texturing

® Twin high performance texturing
pipelines

® Full friangle setup (hidden surface
removal, shading and texturing)

® RGB gouraud shading and specular
highlights

@ Bilinear, trilinear and anisotropic texture
filtering

® Color key and Alpha blended textures

® Table and vertex fog

® Texture compression

® Full scene anti-aliasing

W 128-bit GUI accelerator
® 3 operand ROPs
@ Hardware clipping

@ Color expansion
® Transparent and stretch BitBLT
W AGP 2.0 bus master _

® IDMdA bus mastering for minimum CPU
oa

® AGP 1x, 2x and 4x with SBA for host
based textures

® 3.3V PCl support

B Digital Video Output

@ 12-bit Multiplexed digital interface

® Glueless connection to standard LCD
interface devices and digital TV encoders

® 24-bit LCD modes up t01280x1024 60Hz
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W Video playback & MPEG2 decode
acceleration

@ Motion compensation
® 4:2:0 Overlay support
@ Sub picture blending
@ X, Y interpolated scaling
® Color Keying
W SGRAM/SDRAM 128-bit interface
® Single memory for frame buffer, video
and texture memory
® 2.0 GB/s bandwidth
® 16 to 64 MBytes support
B Video port
@® Video port for video capture, TV Tuner,
videoconferencing
@ VBl data capture for Intercast, Closed
Caption and Teletext
W Integrated 270MHz palette DAC and
clock synthesizer
® 32x32 hardware cursor
® 1920x1280 true color at 75Hz refresh

W PC'99 compliant

DESCRIPTION

KYRO is an integrated 2D/3D accelerator which
extends the leadership of the PowerVR™ family
of chips. It is designed to provide the highest
Direct3D performance along with excellent 2D
performance and video playback and decode
acceleration.

KYRO integrates a 3D engine, 2D engine,
24-bpp palette RAMDAC, clock generators, a
video input bus and digital interface into a
400-pin PBGA package.
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This is preliminary information on a new product now in development or tindergoing evaluation. Details aré subject to change without notice.
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KYRO
SUPPORT V ORDERING INFORMATION
B BIOS Support To order sample trays or production quantities
® Fully IBM VGA compatible BIOS please contact your local ST Sales office.
@ VBE v3.0 support Salestype
@ DPMS and DDC2Bi P
® OEM Configuration STG4000A1S/TR  Tape and Reels
W Utilities STGA000A1S Trays
® Manufacturing test software
® Smart Tools
@ Install
LOCALIZATION
® English ® Japanese
® French ® German
@ italian ® Spanish
® Traditional @ Simplified
Chinese Chinese
® Korean ' ® Brazilian
SOFTWARE DRIVER SUPPORT
Win 95/ Win 98/ ?ST:;)), Win2000/ DOS
DX7 DX7 DX3 DX7
Display Driver Y Y Y Y Y
DirectDraw HAL (inc. VPE) Y({(novpe) | Y Y Y
Direct3D HAL Y Y Y
OpenGL ICD Y Y Y Y
Video Capture /WDM Y Y
DVD Playback Support Y Y Y
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KYRO

1  Functional Description

1.1 General

KYRO is a single chip multimedia display device which integrates 2D and 3D accelerators
with separate palette DAC and clock synthesizers for graphics output and includes a digital
interface for connection to a TV Encoder or LCD interface device.

The KYRO includes glueless interfaces to AGF, SDRAM/SGRAM and video port.

Y Frame Buffer

PowerVR
Series 3
3D Engine.
Twin high
performance
Texturing
Pipeline

4 Video In

. RGB Monitor
Graphics

BIOS/ Flat Panel
Host Port : PAL/or‘:TSC
Interface

Encoder

i

1X/2X/14X AGP Interface

{ AGP Connector_

J
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1.2 Host Interface

The KYRO host interface is a glueless AGP v2.0 interface which acts.as a bus master for 2D
and 3D parameters as well as host based textures and video capture.

The AGP interface supports Memory Read, Memory Write, IORead, IOWrite, Memory Read
Line and Memory Read Multiple PCI commands.

The AGP interface is a full 1x, 2x and 4x with side band addressing implementation
supporting a peak bandwidth of 1GB/s. The read queue buffer supports 32 outstanding
requests.

PCI power management device states of DO, D1, D2, D37 and D3¢ p are supported
allowing ACP! compliant system design.

Sub System Device and Vendor IDs are also supported in the PCI configuration space.

1.3 Memory Interface

KYRQ is designed with a 128-bit SDRAM / SGRAM memory interface with a peak bandwidth
of 2.0GB/s. On-chip caches and memory controller ensures that bandwidth is shared
efficiently between the 2D, 3D and display functions.

The following memory configurations are supported:

Memory Type Number of devices Memory
16 Mbit SDRAM (x186) _ 8 ) 16 MB
32 Mbit SGRAM (x32) 4 16 MB
32 Mbit SGRAM (x32) 8 32 MB
64 Mbit SDRAM (x32) 4 32 MB
64 Mbit SDRAM (x32) 8 64 MB
64 Mbit SDRAM (x16) 8 64 MB

1.4 2D Graphics Engine

KYRO incorporates a powerful 2D graphics accelerator which accelerates all three operand
ROP BitBLTs and Transparent BLTs. The engine has been optimized to ensure there is no
penalty for operating in 24bpp packed pixel modes. Other 2D operations supported in
hardware include clipping, mono to color expansion, points and lines.
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The engine bus masters both it's commands and parameters from either framebuffer or host
which allows the CPU to do the minimum amount of work, increasing system throughput and
supporting the use of Write Combining.-

1.5 3D Graphics Engine

KYRO uses the PowerVR Series 3 3D core to provide the huge performance and advanced
features.required by tomorrow’s 3D applications. The engine uses twin high performance
texturing pipelines.

The 3D engine is a display list renderer which takes a whole scene of data to be rendered,
partitions the data into screen tiles, performs hidden surface removal (without the need of an
external Z-buffer) and performs deferred texturing on the resultant visible pixels.

Performance is ensured by the inclusion of complete hardware set-up of both triangle and
texturing/shading parameters, the scene parameters being stored in host memory and bus
‘mastered for maximum performance.

The chip supports Z-buffer-less hidden surface removal, RGB gouraud shading, perspective
correct texture mapping, alpha blending and advanced texture filtering including bilinear,
trilinear and anisotropic filtering as well as full scene anti-aliasing

1.6 Graphics Output

The graphics pixel pipeline incorporates color space conversion, overlay support, scaling
and loadable LUT usable in all color depths to enable color management. DPMS and
DDC2Bi are also supported.

1.7 Digital Port

Support for TV or LCD output in KYRO is provided by a 12-bit multiplexed RGB Port. This
can be connected to an external digital TV encoders including the Conexant Bt868/9 or
Chrontel CH7003/4, or to a digital flat panel transmitter using the Silicon Image PanellLink
Sil154. The port allows operation up to 1280x1024 60Hz, and supports both 18bpp and
24bpp modes.

The digital port can act ih either master or slave mode. In master mode, the chip generates
DAC clock, HSYNC, and VSYNC and in slave mode the production of pixels is synchronized
to an externally generated DAC clock, HSYNC, and VSYNC.
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