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* 
* Audio	
  data	
  is	
  commonly	
  transferred	
  between	
  devices	
  in	
  digital	
  form.	
  

* Standards	
  for	
  Digital	
  Transmission:	
  
* AES/EBU	
  
* S/PDIF	
  
* MADI	
  

* ADAT	
  Lightpipe	
  
* TDIF	
  



* 
* Audio	
  Engineering	
  Society	
  /	
  European	
  Broadcast	
  Union	
  

* Conveys	
  2	
  channels	
  of	
  digital	
  audio	
  through	
  a	
  single	
  XLR	
  cable.	
  

* Includes	
  both	
  audio	
  and	
  synchronization	
  data.	
  

* The	
  receiving	
  device	
  will	
  usually	
  base	
  its	
  wordclock	
  on	
  the	
  source	
  
drive.	
  



* 
* Sony/Phillips	
  Digital	
  InterFace	
  
* Uses	
  unbalanced	
  RCA	
  connectors	
  or	
  Toslink	
  optical	
  “lightpipe”	
  
connectors	
  

* Includes	
  setup	
  information	
  –	
  sample	
  rate,	
  copy	
  protection	
  status,	
  
etc.)	
  

* Able	
  to	
  transmit	
  multichannel	
  data	
  between	
  devices:	
  
5.1	
  surround	
  link	
  between	
  DVD	
  and	
  audio	
  receiver	
  



* 
* Multichannel	
  Audio	
  Digital	
  Interface	
  

* Proposed	
  as	
  an	
  AES	
  multichannel	
  standard	
  by	
  several	
  prominent	
  
manufacturers	
  (Sony,	
  Neve,	
  SSL)	
  

* Up	
  to	
  56	
  channels	
  of	
  digital	
  audio	
  along	
  a	
  single	
  coaxial	
  cable	
  (or	
  
fiber-­‐optic	
  cables	
  for	
  longer	
  distances)	
  

* Transmission	
  rate	
  of	
  100Mbit/sec	
  



* 
* Developed	
  by	
  Alesis	
  for	
  use	
  with	
  ADAT	
  tape	
  (which	
  is	
  hardly	
  ever	
  
used	
  anymore)	
  
* Digital	
  transmission	
  protocol	
  lives	
  on	
  -­‐	
  used	
  by	
  a	
  variety	
  of	
  digital	
  
multitrack	
  recorders,	
  audio	
  interfaces,	
  mic	
  pres	
  and	
  hardware	
  
devices.	
  
* Toslink	
  optical	
  connectors	
  
* Up	
  to	
  8	
  channels	
  per	
  cable	
  
* Up	
  to	
  24	
  bit,	
  48k	
  resolution	
  (other	
  modes	
  can	
  transmit	
  	
  
	
  	
  	
  	
  	
  higher	
  SRs	
  for	
  4	
  channels)	
  
* Digital	
  audio	
  sync	
  data	
  is	
  also	
  transmitted,	
  	
  

	
  but	
  not	
  timecode.	
  



* 
* Tascam	
  Digital	
  InterFace	
  

* Uses	
  25-­‐pin	
  D-­‐Sub	
  cable	
  

* Transmit/receive	
  up	
  to	
  8	
  channels	
  of	
  digital	
  audio	
  

* Bidirectional	
  –	
  one	
  cable	
  connects	
  ins	
  and	
  outs.	
  



* 
* Time-­‐based	
  errors	
  in	
  a	
  digital	
  connection	
  

* Can	
  be	
  caused	
  by:	
  
* Very	
  long	
  cables	
  
* Cables	
  of	
  the	
  wrong	
  impedance	
  

* Devices	
  impedances	
  are	
  mismatched	
  

* Too	
  many	
  devices	
  daisy-­‐chained	
  together	
  

* Effects	
  
* Slightly	
  blurred	
  audio	
  image	
  

* Added	
  noise	
  
* Distortion	
  
* Reduced	
  dynamic	
  range	
  



* 
* One	
  device	
  acts	
  as	
  the	
  “master”	
  –	
  it	
  sets	
  the	
  timing	
  reference	
  for	
  all	
  
other	
  devices.	
  
* Synchronizes	
  A/D	
  conversion	
  during	
  record	
  and	
  playback	
  processes	
  

* Usually	
  transmitted	
  via	
  RCA	
  or	
  BNC	
  

	
  	
  	
  co-­‐axial	
  cables	
  

Master 

Slave 

Wordclock 
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192 I/O Back Panel

Although the 192 I/O is a 16-channel audio in-
terface, it has up to 50 inputs and outputs avail-
able through its various back panel connectors. 

Input and Output Cards

The 192 I/O features four bays for I/O cards. 
Bays 1–3 contain Analog In, Analog Out, and 
Digital I/O cards, respectively. The fourth bay is 
an expansion bay, for which you can purchase 
an additional audio card of your choice. 

Installing an optional A/D, D/A, or D/D card 
provides even more I/O (up to a maximum pos-
sible 74 inputs and outputs). See Appendix A, 
“Adding or Removing I/O Cards.”

Analog Input

This section contains connectors for analog au-
dio input with 24-bit, 192 kHz A/D converters. 
Input is provided through two discrete DB–25 
connectors. You can connect sources at both op-
erating levels and choose between them from 
within Pro Tools. The two inputs are:

+4 dBu Balanced Provides eight balanced input 
channels at +4 dBu nominal operating levels.

–10 dB(V) Balanced Provides eight balanced in-
put channels at –10 dB(V) nominal operating 
levels.

For wiring information, see Appendix B, “Pi-
nout Diagrams for the DB-25 Connectors.”

For each channel, you can select input level and 
Input Trim settings from within the Hardware 
Setup dialog. (For instructions, see the 
Pro Tools|HD Getting Started Guide.)

192 I/O back Panel

Bay 2: Analog Out Card

Bay 1: Analog In Card Bay 3: Digital I/O Card

Empty Bay for Optional Card

Enclosure 
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96i I/O Back Panel

 

Analog Inputs 

 

96i I/O provides 16 balanced, 1/4-inch TRS jacks 
for analog audio input connections. 

 

!

 

Inputs 1–4 provide six stages of software-ad-
justable operating level sensitivity. Choices 
range from –12.0 dB(V) to +4.0 dBu, with de-
fault sensitivity set to –8 dB(V).

 

!

 

Inputs 5–16 are software-switchable between 
–8 dBV and +4 dBu operating level sensitivity.

The 96i I/O inputs can accommodate a wide 
range of line-level devices including synthesiz-
ers, samplers, sound modules, and effects de-
vices.

All analog inputs are balanced, and feature 24-
bit, 96 kHz analog-to-digital converters, with 
14 dB of headroom above +4 dBu (fixed, requir-
ing no calibration). Unbalanced connections are 
supported with the use of standard 1/4-inch 
mono phone plugs. 

 

Analog Outputs 

 

These are balanced, 1/4-inch TRS jacks for ana-
log audio output connections.

The 96i I/O analog outputs feature 24-bit digi-
tal-to-analog converters. Output operating lev-
els are software-switchable between +4 dBu and 
–10 dB(V) operating levels.

The 96i I/O is factory calibrated at +14 dB head-
room, yielding a maximum output level of 
+18 dBu when in +4 dBu operating mode. 
When set to –10 dB(V) operating mode, maxi-
mum output level is +4 dBV.

Unbalanced connections are supported through 
the use of standard 1/4-inch TRS mono phone 
plugs.

 

Figure 2.  96i I/O back panel
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96i I/O input wiring for balanced connections

 

Tip Hot (or +)

Ring Cold (or –)

Sleeve Ground

 

96i I/O output wiring for balanced connections

 

Tip Hot (or +)

Ring Cold (or –)

Sleeve Ground


