With the introduction of the ThunderBird family of PCl audio accelerators,
Philips Semiconductors now offers comprehensive, highly integrated
solutions for both PCl and USB audio. Designed for PC soundcards or
motherboards, video games and other multimedia computing applications,
the latest SAA7785 features exceptional hardware acceleration
performance, 3D virtualization and comprehensive multichannel capabilities.

Key advantages

* Brings the ‘Home Theatre’ experience to the PC
- Quadraphonic and 5.1 playback of 3D audio games and movie
DVDs
* Transforms stereo sources into quadraphonic or 5.1 channel
output
- Adds a new dimension to CD, MP3 and MIDI music recordings
- Ordinary stereo games become immersive 3D audio games
* Movies, film clips and cut scenes envelope the viewer in a
realistic soundscape
* Compelling interactive 3D sound
- Effective two speaker, headphone, quadraphonic and 5.1
multichannel algorithms
- DirectSound3D™ EAX™ 1.0, EAX™ 2.0 and A3SD™ 1.0
compatibility
» AC3 5.1 or stereo playback through S/PDIF output
* Superior hardware acceleration with extremely low
CPU load
* High concurrency

Applications

* Complete audio subsystem when combined with AC97 CODEC
* PC soundcards and motherboards
* Video games and other PCI bus-based multimedia applications

Leté wake things bettor

SAA7785 ThunderBird
Avenger™ PCI 3D audio
accelerator

High performance PCI audio accelerator with multi-
channel capability, 3D sound and music synthesis

Philips Semiconductors has long been a leading innovator and
supplier of a wide range of PC audio components. Now the new
SAA7785, the latest in the ThunderBird family of dedicated PCI
audio accelerators, represents the ultimate in home theatre,
gaming and music audio reproduction. A cost-effective and fea-
ture-rich solution, it boasts the industry's highest concurrency,
including up to 96 simultaneous 3D streams, and provides
support for up to 5.1 speaker output for all PCI-based audio
applications, including 3D games, music and DVD movies.

All Philips’ ThunderBird PCI™ true hardware 3D audio accelera-
tors create a 3-dimensional soundscape around the listener, result-
ing in a dramatically more realistic and entertaining audio experi-
ence. At their heart is a specialized second generation
ActiMedia™ DSP core, which performs all positional 3D, music
synthesis and SoundBlaster™ functions on-chip. This frees up the
host CPU, significantly boosting graphics performance and raising
system benchmarks.

The SAA7785 ThunderBird Avenger takes the family's compre-
hensive multichannel processing capabilities even further, deliver-
ing enhanced music playback by converting any stereo source to
quadraphonic or 5.1 speaker output. Integrated S/PDIF output
and support for optional S/PDIF input enable high quality
digital connections to AC3 decoders, mini-disc or DAT recorders,
CD players, digital speakers and other consumer

entertainment equipment. It also includes I*S IN and I*S OUT
digital connections, a MIDI port and a digital/analog dual game
port. When combined with AC97-based audio CODEC:s, the
SAA7785 creates a high quality, high performance and low cost

audio processing subsystem.

THUNDERBIRD AVENGER™ SYSTEM DIAGRAM
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SAA7785
ThunderBird
Avenger

3D audio
with attitude

The SAA7785 ThunderBird Avenger is
one of the most powerful PCI audio
accelerators available today, with an
extraordinarily rich feature set and an
extremely low implementation cost. The
combination of its high performance
ActiMedia DSP engine, innovative and
entertaining QSound Labs algorithms
and efficient architecture enables it to
process an amazing 96 3D streams and
up to 256 total DirectSound streams

simultaneously.

Two wavetable synthesis engines can be used
separately or in parallel for optimum perfor-
mance in all applications. Up to 64 wavetable
voices can be processed in hardware, without
any significant loading on the CPU, while the
accompanying professional quality, highly con-
figurable, soft-synthesizer can produce up to an
additional 256 voices using the host, including
special effects and XG™ support. This brings
the total wavetable polyphony of the SAA7785
to 320, an overall concurrency of an outstand-
ing 512 simultaneous streams. The soft-synthe-
sizer can be optimized for highest quality with
pure music applications, or for minimum CPU
overhead in gaming applications.

CPU load is further minimized by performing
sample rate conversion, panning, mixing, 3D

virtualization, filtering, music synthesis, multi-
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channel conversion and gameport functions on the hardware DSP.
The result is higher quality audio output, and greater graphic frame

rates and system benchmarks.

SoundBlaster Pro™ compatibility in both real mode DOS and DOS
windows is achieved through hardware SoundBlaster and OPL 3
(FM) emulation registers. Legacy DMA over the PCI bus is support-
ed on all major platforms utilizing PC/PCI, DDMA or our propri-
etary Legacy Accommodation Mode™ (LAM™). DOS music syn-
thesis includes stereo MIDI playback and quadraphonic MIDI play-

back, as well as FM emulation.

ThunderBird PCI products use a digital operating mode to eliminate
software polling, accelerating the game port function and significant-
ly improving system performance. Joystick buttons can be polled or
interrupt driven to enhance performance further, and a default analog
mode assures compatibility with DOS and other non-DirectInput™

applications.
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QSOUND 3D AUDIO ALGORITHMS

ThunderBird Avenger utilizes QSound Labs' most advanced algo-
rithms for 3D virtualization, multichannel processing, audio mixing
and wavetable synthesis. These algorithms are based on the patented,
Emmy award winning QSound technology used by major recording
and television studios. The only solution on the market developed
specifically for loudspeakers rather than headphones, QSound’s
Q3D™ requires no crosstalk cancellation. The result is a wide 'sweet-
spot, strong positional perception and insensitivity to head movement

and position, allowing listeners to enjoy a true 3D experience.

Using the ActiMedia DSP, QSound3DInteractive™ interactively
positions DirectSound streams in 3D space around the listener. Three
different 3D engines, based on HRTF and patented QSound tech-
nology, render sound over 2 speakers, headphones, quadraphonic or
5.1 speakers. Q3DI™ utilizes the industry standard
DirectSound3D™ API and is compatible with DirectSound3D,
EAX™ 1.0, EAX 2.0 and A3D™ 1.0 applications. QSound
Environmental Modeling™ 2.0 (QEM™ 2.0) adds further realism
by using reverb, obstruction and occlusion for additional positional
cues. With QEM enabled, each DirectSound3D sound source
receives reverb, simulating acoustic reflections based on the regions

reverb preset and the sources' current position relative to the listener.
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QSound Multi-Speaker System (QMSS)

In addition, obstruction and occlusion filters are used to simulate the
acoustic effects of barriers and openings such as walls, doorways and

pillars in virtual 3D gaming environments.

QSound Multi-Speaker System™ (QMSS™) uses a proprietary
stereo-to-quadraphonic or 5.1 speaker remapping algorithm to trans-
form ordinary stereo into more immersive quadraphonic and 5.1
applications. Not simply mirroring the front speaker output to the
rear speakers, QMSS creates 4 or 5.1 individual channels - so
DirectSound games become more realistic with action all around the
listener; music CD, MP3 and MIDI playback becomes more immer-
sive; and stereo and Dolby ProLogic™ film clips become theatre-like
in presentation without needing a specific decoder. QMSS can also
enhance Dolby Digital™ DVD playback using only stereo or Dolby

ProLogic™ audio tracks.

SAA7785 FEATURES

* QSound3DInteractive positional 3D
- Hardware DSP processing for maximum performance
-2, 4 and 5.1 speaker and headphone algorithms
- DirectSound3D, EAX 1.0, EAX 2.0 and A3D 1.0
compatible
* Enhanced QSound Multi-Speaker System
- Stereo-to-quadraphonic and stereo-to-5.1 speaker conversion
- Supports digital and analog (external input) sources
- Non-3D games become immersive multichannel 3D games
- Enhanced DVD movie playback
* QXpander and stereo-to-3D remapping
* QSound Environmental Modeling
- Adds reverb, obstruction and occlusion as positional cues
- Effective even over just 2 speakers
- EAX 2.0 compatible/I3D Level 2.0 compliant
* S/PDIF support for interfacing to consumer entertainment
equipment
- S/PDIF OUT for AC3 5.1 or stereo playback
- Support for optional S/PDIF IN
* 14 channel virtual write master for multichannel redirection
* Processing of 512 simultaneous inputs, including 256 DirectSound
streams and up to 96 concurrent 3D streams
* 64 hardware wavetable polyphony
* 256 host wavetable polyphony with XG support
* Global reverb for digital and analog (external input) sources
* Enhanced MIDI reverb and chorus (per track and global)
* Dual gameport accelerator with legacy and digital joy-stick modes
* Supports quadraphonic and dual AC97 CODECs
* MPU-401 UART
* I2S In and Out Ports
* 100 TQFP or 128 TQFP package
* 3.3 V operation with 5 V tolerant I/O



ACTIMEDIA DSP ARCHITECTURE

ActiMedia DSP architecture combines the strengths of programmable

and fixed function DSP architectures. Programmability enables cus-
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tom features, field upgrades and simple application development,

while an array of gate-efficient fixed function DSP processors (accel-
erators) operate in parallel to provide an excellent price/performance
ratio. Unlike fixed-point DSPs that must use a single resolution for
all audio processing, each accelerator is designed with the optimum
resolution for its function. This preserves audio integrity without the
cost of a high-resolution or floating point programmable DSP imple-
mentation. The result is performance, quality and concurrency that
requires many times the processing power available in more classical

architectures.

All trademarks and registered trademarks are the property of their respective owners.

Philips Semiconductors — a worldwide company

Argentina: see South America

Australia: Tel. +61 2 9704 8141, Fax. +61 2 9704 8139
Austria: Tel. +43 1 60 101 1248, Fax. +43 1 60 101 1210
Belarus: Tel. +375 172 20 0733, Fax. +375 172 20 0773
Belgium: see The Netherlands

Brazil: see South America

Bulgaria: Tel. +359 2 68 9211, Fax. +359 2 68 9102
Canada: Tel. +1 800 234 7381, Fax. +1 800 943 0087
China/Hong Kong: Tel. +852 2319 7888, Fax. +852 2319 7700
Colombia: see South America

Czech Republic: see Austria

Denmark: Tel. +45 33 29 3333, Fax. +45 33 29 3905
Finland: Tel. +358 9 615 800, Fax. +358 9 6158 0920
France: Tel. +33 1 4099 6161, Fax. +33 1 4099 6427
Germany: Tel. +49 40 2353 60, Fax. +49 40 2353 6300
Hungary: see Austria

India: Tel. +91 22 493 8541, Fax. +91 22 493 0966
Indonesia: Tel. +62 21 794 0040 ext. 2501, Fax. +62 21 794 0080
Ireland: Tel. +353 1 7640 000, Fax. +353 1 7640 200
Israel: Tel. +972 3 645 0444, Fax. +972 3 649 1007
Italy: Tel. +39 039 203 6838, Fax +39 039 203 6800
Japan: Tel. +81 3 3740 5130, Fax. +81 3 3740 5057
Korea: Tel. +82 2 709 1412, Fax. +82 2 709 1415
Malaysia: Tel. +60 3 750 5214, Fax. +60 3 757 4880
Mexico: Tel. +9-5 800 234 7381, Fax. +9-5 800 943 0087
Middle East: see ltaly

For all other countries apply to: Philips Semiconductors, International

Marketing & Sales Communications, Building BE-p, P.O. Box 218,
5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825

© Philips Electronics N.V. 1999

Netherlands: Tel. +31 40 27 82785, Fax. +31 40 27 88399
New Zealand: Tel. +64 9 849 4160, Fax. +64 9 849 7811
Norway: Tel. +47 22 74 8000, Fax. +47 22 74 8341
Pakistan: see Singapore

Philippines: Tel. +63 2 816 6380, Fax. +63 2 817 3474
Poland: Tel. +48 22 5710 000, Fax. +48 22 5710 001
Portugal: see Spain

Romania: see ltaly

Russia: Tel. +7 095 755 6918, Fax. +7 095 755 6919
Singapore: Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria

Slovenia: see ltaly

South Africa: Tel. +27 11 471 5401, Fax. +27 11 471 5398
South America: Tel. +55 11 821 2333, Fax. +55 11 821 2382
Spain: Tel. +34 93 301 6312, Fax. +34 93 301 4107
Sweden: Tel. +46 8 5985 2000, Fax. +46 8 5985 2745
Switzerland: Tel. +41 1 488 2741, Fax. +41 1 488 3263
Taiwan: Tel. +886 2 2134 2886, Fax. +886 2 2134 2874
Thailand: Tel. +66 2 745 4090, Fax. +66 2 398 0793
Turkey: Tel. +90 216 522 1500, Fax. +90 216 522 1813
Ukraine: Tel. +380 44 264 2776, Fax. +380 44 268 0461
United Kingdom: Tel. +44 208 730 5000, Fax. +44 208 754 8421
United States: Tel. +1 800 234 7381, Fax. +1 800 943 0087
Uruguay: see South America

Vietnam: see Singapore

Yugoslavia: Tel. +381 11 62 5344, Fax. +381 11 63 5777

Internet: http://www.semiconductors.philips.com
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