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Overview As':ltDoha

e Starting Point
e Requirements
e Top level

e Pipeline Blocks from ‘top to bottom’
— Command Processor
— Shader Setup Engine
— Threaded Dispatcher
— Shader Core
— Texture Filtering
— Render Backend

e Conclusion
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Starting point A!?Rha

« Combine the best of existing technology

— R5xx series
* Heavily threaded shader cores
— Hides latency of memory fetch
 Vec4+1 Vertex and Vec3+1 Pixel shaders
* Ringbus memory subsystem

- XBOX 360 GPU

* Unified shader architecture
- Vertex and Pixel
- Vecd+1
— Stream Out

e Unified L1 texture cache

* Introduced Tessellator
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Requirements A!:‘PCF'

e DirectX10 compatible

e Support new driver model
— Vista driver model

e Scalable family
- “"Number” of shader cores, texture units, render back-ends.
— Shader scalable in number of pipes, SIMDs.

— Target specific cost, feature set and performance levels for
each part

October 2007 Radeon HD 2900



AMDA
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Vertex/Unfiltered Cache
4KB L1, 32KB L2

L1 Texture Cache
32KB

F
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Unified L2 Texture Cache
256KB

Shader Export

l

4 Render Backends

Render Backend
32 pixels per clock
Programmuble MSAA resolve allowing custom filters
New blenduble DX10 surfuce formats including 128-bit and 111110 FP

Z and Stencil Cache

Color Cache

8 Multiple Render Torgets "
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GNU/Linux Friendly
742 MHz
700 million transistors
420mm (20mmx2 1mm)
TSMC 80nm HS
~215Watts
475 GigaFLOPS
47.5 GigaPixel/s
742 Mtrifs
106 GB/s Memory Bandwidth
512 bit stacked 1/0 Memory Interface

Hierarchical
Z and Stencil
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Memory R/W Cache
SKE fully associative cache

Virnualizes General Purpose Registers (GPRs)
Access from any SIMD, allowing inter-thread communication

Enables shader read‘write memary access

Bypass shuder export and render backends
Allows sequential stremmn of data instead of bitmops

Stream Ot Bufter

A

DISCLAIMER
The iformation presented i this document is for informations purposes ol asd may oontain fechnical inaccuracies,

amisasoms anil ypogmaphical

revie his ot nd 1o make chasges o sime in fizne o the camiezr: Mmfwluh\:nhhpllmln AMDa mufw
any persan af sach revisions ar chages.

TATIONS Oft WARRANTIES WITH RESPECT TO THE CONT
¢ FOR ANY [NACCURACIES, ERRORS OR OMISSIONS |

TS HEREQF ANDY
MAY ATPEAR IN

AMDEPECIFICALLY DISCTAIMS AMY IMPLIED WARRANTIES OF MERCHANTARILITY (R FITNESS FOR
ANY PARTICULAR PURPOSE. IN MO EVENT WILL AMD BE LIABLE TO ANY PERSON FOR ANY HRECT.
INDIRECT, SPECIAL OR DTHER CONSEQL AL DAMAL ARISING FROM THE USE OF ANY

INFORMATION CONTAINED HEREIN, EVEN [F AMD 15 EXPRESSLY ADVISEDNOF THE POSSUBLLITY OF
SUCH DAMAGES.

1B

wero Davives, e, All r||.|||~|m.|\\d AMD, the AMD Arrow logo, AT, the AT] g, Avive,
Catalyst, H.ﬂe‘n Ihc L hinsate v, .(ual Experience and oo ereod we trademarks of Advanesd Micrn Devices,
loc. Oithes names are for i Iy s nay b ek of el espective o,

October 2007

Radeon HD 2900



AMD

Radeon HD 2000 Sel‘ies Smarter Choice
Radeon 2900 2600 2400
Stream Processors 320 120 40
SIMDs 4 3 2
Shader Units 16 8 4
Texture Units 16 8 4
Render Backends 16 4 4
L2 texture cache (KB) 256 128 0
Technology (nm) 80 65 65
Area (mm2) 420 153 82
Transistors (Millions) 720 390 180
Memory Pins 512 128 64
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Where next ? AthDoha

e Move fixed functions blocks to shader

— Improve programmability, reduce area, improve reuse,
maintain/target performance

e Enhancements for GPGPU
— Improved precision and compliance
— New APIs, new functions
« New technologies such as 65, 55, 45, 32...
e Graphics and gaming keeps on evolving
— DX-next is already being discussed
- We are well into next generation and next-next generations
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Hardware-Software Interface

AMD Accelerated Computer Software

Stream Applications

Compilers Libraries
M
Stream g . — \'::2,
Extensions |¢ | o (Math Library) transcoder
forC, C++ . library
b
AMD Runtime
AMD Compute Abstraction
Layer (CAL) 4

AMD
Multicore
CPUs

Eco System

3rd
Party
Developers
Havok FX™
Peakstream™
Rapidmind™
Graphics
API
Direct X
OpenGL
calr
Graphics
Binding
_ oy
A
CTM HAL
AMD
Stream
Processors
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Radeon HD 2900 AMD T

* Unified shader
- Vertex, Geometry and Pixel
— Multiple SIMD
- VLIW 5-way scalar

 Shader cached memory read/write
« Geometry shader on/off chip storage

e 512 bit stacked I/O Memory Interface
e Full DX10 functionality
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Questions and Demo A!:'R!"'

 Thanks to Eric Demers, Mike Mantor and Norm Rubin
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AMD

Performance Improvements Smarter Chore
35300 /
e (5P U Performance
30300
e\ l001€'s Law (doubling every 24 /
¥ 25300 months)
§ L. | /
4 20300
=
¥ 15300
<
s
2 10300
5300 - B
300 - | | | |
2000 2001 2002 2003 2004 2005 2006 2007
7500 8500 9700 9800 X800 X1800 X1950 2900

October 2007 Radeon HD 2900



Radeon
Radeon
Radeon Radeon X850 XT
Rage Pro | Rage 128 Radeon 8500 B;I(:]ﬂ 9800 XT Platinum
Edition
Year 1998 1999 2000 2001 2002 2003 2004
Transistor Size | 350 nm | 250 nm | 180nm [150nm |150nm | 150 nm | 130 nm
Transistor Count | 5 million (13 million |30 million |60 million 1.1.0 .!1.0 160
million million million
Clock Speed 75 MHz [100 MHz |183 MHz (275 MHz |325 MHz [412 MHz |550 MHz
Rendering
Pipelines /
Shader 1 2 2 4 8 8 16
Processors
Memory
Bandwidth 0.6 1.6 5.9 8.8 19.8 234 37.8
(GBlsec)
Plxel Shading / Fill
Rate 75 200 366 1100 2600 3300 8800
(Mpixels/sec)
Vertex Processing
e 4 8 30 69 325 412 825
System Bus
Bandwidth 0.53 1.06 1.06 1.06 2.1 2.11 4
(GB/sec)
DirectX Version DirectX | DirectX | DirectX | DirectX
fand Shader Model [DirectX 5 |DirectX 6 [DirectX 7 8.1 9.0 9.0 9.0
Support (SM1.4) |(SM2.0) |(SM2.0) |(SM2.0b)
Hardware |Programm FIFE:E::._:Q U;tll::::d PCI
Hardware r?]i?r;glrt tri”?ﬁ;m & Shzt:il:rs Processing |instructions E);;?Irﬁess
Features Triangle | .75 facé’, QDDRQ’ Higher| | »256°bit |, 256MB | Spes
Setup AGP 4X memory Order n:eur?ory DDR2 memaory
support Surfaces LB & 2 memory support
AGP 8X support
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Abstract :

The ATI Radeon HD 2900 develofped by AMD is a Graphics
Processing Unit (hGPU) capable of massively parallel
computation for high performance 3D graphics and general
purpose algorithms. The unified shader architecture consists of
a combination of MIMD and SIMD architectures of 5 way scalar
arithmetic units running in parallel. The shader uses multi-
threading to hide latency of memory access so that compute
units are kept busy. The threads consist of vertex, geometry
and pixel threads that represent different programmable
stages of a traditional 3D graphics pipeline mapped onto a
single scheduled shader unit. Varied distributed and unified
caches are used for data, instructions, read only texture reads
and vertex data. A ring based memory subsystem allows
multiple clients to access multiple memory channels.
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