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DIGITAL AUDIO FORMATS

Wordclock

It is used to synchronise audio devices together. The device that maintains the clock is called the Master (or master clock), all others are Slaves. Many of the following audio formats can transport Wordclock together with the digital audio signal, and do not require a separate Wordclock connector. However, when trying to maintain sync across several different devices, it is advisable to use a high precision central Wordclock generator.

SDIF-2 (Sony Digital Interface Format)

Originally used for Sony Master Recorder 1600, later also for Sony multitrack recorders.

In the original stereo version the signal was splitted across three coaxial cables, 2 for the audio channels and one for the wordclock sync. In the 24-track version a symmetrical connection is used for each track signal.

One data-word is made of 32 bits, of which 20 are reserved for audio information.

AES/EBU 2-Channel Interface

AES (Audio Engineering Society)

EBU (European Broadcasting Union)

This 2-Channel Interface was already specified back in 1985 and later updated in 1992. It allows the transfer of digital data with up to 24-bit precision, up to 48 (originally) and then 96 kHz sampling rate. More recently it has been updated to support also 176,4 and 192 kHz sampling rates.

AES/EBU uses balanced cables with XLR connectors (AES3) for the signal transfer. This ensures highest reliability also in critical conditions. Sometimes also coaxial BNC cables are used to connect with video recorders (AES3-ID).

One cable transfers the information for two channels (right+left interleaved subframes = 1 frame). One subframe data-word is 32-bit long, of which 20 are reserved for audio. Using the additional 4 user-bits it is possible to transfer also 24-bit samples.

The AES/EBU interface usually allows synchronization directly from the input signal (no additional wordclock sync cable is required).

S/P-DIF (Sony/Philips Digital Interface Format)

This format is very similar to AES/EBU, only the standard connectors are unbalanced RCA-type chinch or lightpipe (optical specification EIAJ CP340). With the exception of some status-bits, the data stream are identical with AES/EBU and it is usually possible to connect AES/EBU with S/P-DIF successfully.

TDIF (Tascam Digital Interface Format)

This format was developed for Tascam’s series of digital 8-channel recorders. It can transfer up to 8 tracks at up to 24-bit / 96 kHz precision. The standard connector is a DB-25 (similar to a PC printer cable). The channels are transferred in pairs, and they are also written in pairs on the digital multitrack recorders.

Additionally to the audio data, LRCK (Left Right ClocK) is transferred in both directions, which allows synchronization across devices.

ADAT (Adat Digital Audio Tape) 
Multichannel Optical Interface (Lightpipe)

This format was originally developed for Alesis Digital Audio Tape 8-track recorders. It is nowadays used by a large number of audio cards, AD/DA interface, musical instruments, etc. The standard connector uses a “lightpipe”, through which 8-channels of 24-bit audio at up to 48 kHz sampling rate can be transferred. To support higher sampling rates, S-MUX was developed, which splits the datawords across 2 audio channels (so 1 lightpipe can support 4 Ch. at 96 kHz, and 2 lightpipes 8 Ch. at 96 kHz). 

MADI

This is a modern multichannel digital audio format, introduced in 1989 and finally specified in 1991 (norm AES10-1991). It supports up to 56 Ch. of digital audio at up to 24-bit / 48 kHz (higher sampling rates are being implemented).

It uses standard video cables with BNC connectors for the signal transfer. Also lightpipe connectors are supported.

The data format is very similar to AES/EBU, only the information for all 56 channels is interleaved.
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AUDIO DRIVER ARCHITECTURES

Windows 7

· WDM Audio

Windows Driver Model



previously known as 
MME (MultiMedia Extensions)

- standard Windows native audio driver;
- used for CD/DVD playback and basic stereo I/O audio applications

- not to be used for professional multitrack audio recording (very high latency, no multitrack capability)

· DirectX Audio
part of the DirectX APIs, that include Direct-Input, Direct-Sound, 

and Video drivers

- generally used for Windows Games only; bad for low latency audio

· ASIO 


Audio Stream Input/Output

- Professional multichannel I/O, low latency driver (down to 1,5 ms latency and less); 
- supported by Steinberg Cubase, Nuendo, Wavelab, Sony Vegas, 
Presonus Studio One, Ableton Live, iZotope Studio RX, etc.

· DAE 


Digidesign Audio Engine

- Professional multichannel I/O, very low latency driver; 

- used by Avid Pro-Tools TDM/HD/HDX (DSP based systems)

MacOS X

· Core Audio 

MacOS native audio driver

- multichannel I/O and low latency capability (never as low as Windows ASIO though, as it uses an additional memory buffer)

- supported by Logic Audio and most MacOS audio applications

· ASIO


Audio Stream Input/Output

- Professional multichannel I/O, low latency driver (down to 1,5 latency and less); 
- supported by Steinberg Cubase, Nuendo, Wavelab

· DAE 


Digidesign Audio Engine

- Professional multichannel I/O, very low latency driver; 

- used by Avid Pro-Tools TDM/HD/HDX (DSP based systems)

SOFTWARE PLUGIN FORMATS

Windows 7 Native

· Direct-X



- native Windows standard – nowadays supported 





  only by a few applications (like Sony CD Architect 5)

· VST (Virtual Studio Technology)
- supported by Steinberg Cubase, Nuendo, Wavelab, 

  Sony Sound Forge, Sony Vegas, PreSonus 

  Studio One, Ableton Live, etc.

· RTAS (Real Time Audio Suite)
- older format: still supported by Avid Pro Tools MP 9, 





  Pro Tools 10 and HD 10

· AAX (Avid Audio Ext.) Native
- new format: requires Avid Pro Tools 10 or HD 10

MacOS X Native

· AU (Audio Units)


- native MacOS standard – supported by Logic Audio, 

  Final Cut Pro, Garage Band, and most MacOS X 

  Audio applications

· VST (Virtual Studio Technology) 
- supported by Steinberg Cubase, Nuendo, Wavelab

· RTAS (Real Time Audio Suite)
- older format: still supported by Avid Pro Tools MP 9, 





  Pro Tools 10 and HD 10

· AAX (Avid Audio Ext.) Native
- new format: requires Avid Pro Tools 10 or HD 10

Windows 7 DSP

· TDM (Time Division Multiplexing)
- older format: still supported by Avid Pro Tools HD 10

· AAX (Avid Audio Ext.) DSP

- new format: requires Avid Pro Tools HD 10 





  and a Pro Tools HDX DSP card

· UAD (Universal Audio)

- requires a Universal Audio UAD-1 or UAD-2 

 



  compatible DSP card (PCIe, Firewire or Thunderbolt)





- uses a VST/RTAS wrapper: UAD plugins





  are available to any VST/RTAS compatible host

· TC PowerCore


- uses a VST wrapper: PowerCore plugins 





  are available to any VST compatible host

MacOS X DSP

· TDM (Time Division Multiplexing)
- older format: still supported by Avid Pro Tools HD 10

· AAX (Avid Audio Ext.) DSP

- new format: requires Avid Pro Tools HD 10 





  and a Pro Tools HDX DSP card

· UAD (Universal Audio)

- requires a Universal Audio UAD-1 or UAD-2 





  compatible DSP card (PCIe, Firewire or Thunderbolt)





- uses a VST/AU/RTAS wrapper: UAD plugins are





  available to any VST/AU/RTAS compatible host

· TC PowerCore


- uses a VST/AU wrapper: PowerCore plugins





  are available to any VST/AU compatible host

