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Performance Devices (standard Vi)

» 37X more leakage @85C
e 27X more leakage @125C

» 3.5X50C-> 85CinLP
* 6.2X 85C->125C in LP
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Video Input

DIU Multi-Client

Parallel 66Mpixel/sec, 24-bit - USB2.0
JANI AN 3-Plane Blend + PHY

NFC e300
64-channels USB2.0
SANDIESH Power Architecture ™ Multimedia Core ULPI
LPC 32KB I-Cache / D-Cache 8KB I-Cache 128K SRAMP

NER e, R, L Double Precision FPU Audio Optimizations 4-way banked
Processor Bus (64-bits)

- IP Bus (32-bits)
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Power Architecture
|
Power ISA (2.03) — Merged Architecture
1
Desktop . Category: Server
(PowerPC (cf:c?rtrigecr)lry.BEg]If Ec/jgfsd) (formerly PowerPC
Architecture 1.10) Y Architecture 2.02)
I
User ISA
VEA Book Il Book Il (with extensions
OEA [Book I1I: (Desktop) | [Book I11-E: (Embedded) | Book 1II-S: (Server)
€200 G5
Impl Gigag’(?o e500 IBM 970
e700 P5
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Execution Pipelines

Instr. Fetch & Flow Control Unit
Hardware managed 2D looping

Integer Reg File Fixed Point Reg File
32 x 32-bit 8 x 48-bit
Integer ALU Fixed Point ALU
48-bit Multiplier

Load/Store Unit

Multimedia ISA
DSP C

Integer/Control ISA

ANSII C
Standard data types

Intrinsic data types

AXE: 32*32+48-bit
Saturated arithmetic

32-bit Integer
ALU/control

Variable Length, Single Pipeline Operating Modes Fixed Length, Dual Pipeline

Long Integer, 32-bit Subroutine Call Long Integer, 32-bit
Short Integer, 16-bit _ Subroutine Return Short Integer, 16-bit DSP, 16-bit
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1.) Measured on demo platform system
2.) Cycle accurate C simulator with ideal memory
3.) FPU based estimates

Application

Audio Decoders

Avg MHz !
(demo sys)

Avg MHz 2
(simulator)

€300 MHz®
(estimate)

Tested Format

Audio Encoders

MP3 7.3 6.9 20 128 kbps, 44.1kHz, stereo
9.1 9 21 320 kbps, 48 kHz, stereo
MP?2 4.4 4.3 128 kbps, 44.1kHz, stereo
5.3 5 384 kbps, 48 kHz, stereo
AAC 10.7 8.5 33 128 kbps, 44.1kHz, stereo
(w/ PNS & TNS) 14 11.1 35 320 kbps, 48 kHz, stereo
WMA 9.5 7.8 45 128 kbps, 44.1kHz, stereo
12.7 10.5 51 320 kbps, 48 kHz stereo
. 20 15 55 0.6 quality, stereo
Ogg Vorbis 28 22 61 1.0 quality, stereo

Other Algorithms
SRC
any-any rate

5.8

MP3 32 27 40 128 kbps, 44.1kHz stereo
33.5 26.5 320 kbps, 48 kHz stereo

MP?2 15.3 14.5 128 kbps, 44.1kHz, stereo
16.6 16 384 kbps, 48 kHz, stereo

. 28.5 21 VBR 0.6 quality, stereo

Ogg Vorbis 35 24.5 VBR 1.0 quality, stereo

Video Decoders

MPEG4 SP 4.5 3.2 MHz/frame, XVID player

QVGA 3.7 2.7 MHz/frame, FFMPEG library

44.1 kHz stereo to 48 kHz stereo

11.4

10.6

44.1 kHz stereo to 8 kHz stery
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16/32-bit @200MHz

DDR-I/DDR-Il/mobileDDR
13-bit col, 16-bit row, 3-bit bank

DDR ctrl.

Processor Bus

AXE [l 128kByte SRAM @ @

AHB Bus
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Applications

Benchmarks

Application
Profiling

Statistical
Simulation

1600

1400

1200+

1000

8007

600

400

200

XGA - Average Memory Bandwidth [MBytes/s]

“DIU plane 2
“DIU plane 1

= MBX lite
“Core

" AXE
“SATA

BI

o
=
o
=
o

frames per second

~

Custom
library

Generic S
library Application

| Parameters

System Models
Application Profiling

Statistical Simulator

Architecture Model il SystemC

Simulation |mmdResults

Application Model -I

o

Simulated Maximum Throughput

Application Model:

1100MBs (70% theoretical)
Application model with
max graphics frame rate

Architecture Model:

- 4x mp3 encoding

- 1x mp3 decoding

- 15k triangles/frame
- 24-bit RGB color

- 60Hz XGA refresh

-0.51PC

- 25% write back rate
- 50% load/store rate

- 1% I-cache miss rate
- 2% D-cache miss rate

%
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