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Design Goals

Focus on Efficiency
ÅOld equation, Architecture Advances = f(Performance, Features)
ÅNew equation, Architecture Advances = f( Perf /Watt, Perf /$, Features)

Scale up processing power
and AA performance
ÅTarget >2x previous generation

Enhance stream computing capability
ÅFaster and more flexible

Implement industry leading feature set
ÅDirectX 10.1, tessellation, UVD2, PCIe 2.0, and moreé
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Processing Efficiency

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

2005 2006 2007 2008

ATI Radeonϰ X1800 XT

ATI Radeonϰ X1900 XTX ATI Radeonϰ X1950 PRO

ATI Radeonϰ HD 2900 XT

ATI Radeonϰ HD 3850

ATI Radeon Ê
HD 4850

4x improvement
in just 1 year!

Internal AMD test results
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Terascale Graphics Engine

Å800 highly optimized stream 
processing units

ÅNew SIMD core layout

ÅOptimized texture units

ÅNew texture cache design

ÅNew memory architecture

ÅOptimized render back -ends for 
faster anti -aliasing performance

ÅEnhanced geometry shader & 
tessellator performance
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ATI Radeon Ê HD 4800 Series Architecture

Å 10 SIMD cores

ï Each with 80 32 -bit Stream Processing Units
(800 total)

Å 40 Texture Units

Å 115+ GB/sec GDDR5 memory interface

ATI Radeon Ê

HD 3800

ATI Radeon Ê

HD 4800
Difference

Die Size 190 mm
2

260 mm
2

1.4x

Memory 72 GB/sec 115 GB/sec 1.6x

AA Resolve 32 64 2x

Z/Stencil 32 64 2x

Texture 16 40 2.5x

Shader 320 800 2.5x

UVD & 

Display 

Controllers

GDDR5 Memory Interface

Texture 

Units
SIMD

Cores

PCI Express Bus Interface
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SIMD Cores

Å Each core:

ï Includes 80 scalar stream processing units in total + 16KB Local Data Share

ï Has its own control logic and runs from a shared set of threads 

ï Has 4 dedicated texture units + L1 cache

ï Communicates with other SIMD cores via 16KB global data share

Å New design allows texture fetch capability to scale with shader power, 
maintaining 4:1 ALU:TEX ratio



77

Stream Processing Units

Å40% increase in performance per mm 2

ÅMore aggressive clock gating for improved 
Performance per Watt

ÅFast double precision processing
(240 GigaFLOPS ï2x of GTX280 )

ÅInteger bit shift operations
for all units 

(12.5x Improvement)

Internal AMD test results
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Texture Units

ÅStreamlined design

ï 70% increase in performance/mm 2

ÅMore performance

ï Double the texture cache bandwidth 
of the HD 3000 series

ï 2.5x increase in 32 -bit filter rate

ï 1.25x increase in 64 -bit filter rate

ï Up to 160 fetches per clock

ATI 

Rade é

ATI 

Rade é

49.6 Gtex/s

120 Gtex /s

Peak 32 - bit texture fetch rate

Internal AMD test results
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Texture Units

ÅNew cache design

ïL2s aligned with memory 
channels

ï L1s store unique data per SIMD

2x increase in effective storage per L1,
5x increase overall

ïSeparate vertex cache

ï Increased bandwidth

Up to 480 GB/sec of L1 texture fetch 
bandwidth

Up to 384 GB/sec between L1 & L2

Internal AMD test results
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Texture Performance

3DMark Vantage Texture Fill Rate feature test

ATI Radeon Ê

HD 4870

GeForce

9800 GTX

GeForce

GTX 280

Texture Fill Rate* 

(Gtex/sec)
781 603 672

Texture Units 40 64 80

Clock Speed (MHz) 750 650 600

Texture Unit Performance

(Texels per clock)
26.0 14.5 14.0
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Render Back - Ends

Å Focus on improving AA performance per mm 2

ï Doubled peak rate for depth/stencil ops to
64 per clock

ï Doubled AA fill rate for 32 -bit & 64 -bit color

ï Doubled non -AA fill rate for 64 -bit color

Å Supports both fixed function (MSAA) and 
programmable (CFAA) modes

Color HD 3800 HD 4800 Difference

No MSAA

32 -bit

16 pix/clk 16 pix/clk 1x

2x/4x MSAA 8 pix/clk 16 pix/clk 2x

8x MSAA 4 pix/clk 8 pix/clk 2x

No MSAA

64 -bit

8 pix/clk 16 pix/clk 2x

2x/4x MSAA 8 pix/clk 16 pix/clk 2x

8x MSAA 4 pix/clk 8 pix/clk 2x

Depth/stencil only 32 pix/clk 64 pix/clk 2x
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Multisample Anti - Aliasing Performance

RV670 vs. RV770 MSAA perf chart
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Assasins

Creed DX10

Call of Duty 4 Company of

Heroes DX10

Crysis DX10 Devil May

Cry 4 DX10

Enemy Territory:

Quake Wars

Half Life 2:

Episode 2

Hellgate

London DX10

Unreal 

Tournament 3

World In Confilct

HD4870 vs. HD3870

HD4870 HD3870

Gaming Performance w ith 4xAA
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Edge Detect CFAA Filters

ÅEnhanced edge -detect filter 
delivers 12x & 24x CFAA modes

ÅAvoids blurring by taking 
additional samples along edges, 
not across them

ÅSame memory footprint as
4x & 8x MSAA

ÅWorks with Adaptive AA

AA sample point
AA filter kernel

Pixel

boundary

Polygon

edge
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Edge Detect CFAA Filters

Nvidia 16xQ CSAAATI 8x MSAA ATI 24x CFAA
(Edge Detect)

Images captured from Half-Life 2 by Valve Software
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Custom Filter Anti - Aliasing Performance

ÅPerformance benefits 
greatly from 2x 
sample generation 
rate and 2.5x shader 
resolve rate

ÅNew fast path 
between render 
back -end and shader 
engine provides 
further 
improvements
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Memory Controller Architecture

ÅNew distributed design with hub

ÅControllers distributed around 
periphery of chip, adjacent to 
primary bandwidth consumers

ÅMemory tiling & 256 -bit interface 
allows reduced latency, silicon area, 
and power consumption

ÅHub handles relatively low 
bandwidth traffic

ï PCI Express, CrossFireX interconnect, 
UVD2, display controllers, 
intercommunication)


