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In this example, the controller’s single SDO is wired to every codec’s SDO. 

However, every SDI has a unique path—a fundamental requirement of the 

specification. More than one SDI line is optional for any particular system. 



In this example, all four types of bandwidth-scaling codecs are attached to a 

link. Although the multiple in/out codecs only show two associated lines, it is 

possible to build systems with larger numbers of connections. 
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GetParameter F00  R R R R R R R R R R R R R R 

ConnectionSelect F01 701      C C C  C     

GetConnectionList 

Entry 

F02       R R R R R R R   

Processing State F03 ##     C C C C  C     

Coefficient Index D 5     C C C C  C     

Processing 

Coefficient 

C 4     C C C C  C     

Amplifier 

Gain/Mute 

B 3     C C C C C C     

Stream Format A 2     R R         

Digital Converter 1 F0

D 

70

D 

    C C         

Digital Converter 2 F0

D 

70

E 

    C C         

Digital Converter 3 F0

D 

73

E 

    C C         

Digital Converter 4 F0 70F     C C         



D 

Power State F05 705  R R C C C C C C C R    

Channel/Stream 

ID 

F06 706     R R         

SDI Select F04 704     X X         

Pin Widget Control F07 707       R R       

Unsolicited Enable F08 708     C C C C C C C C   

Pin Sense F09 709       C C       

EAPD/BTL Enable F0

C 

70

C 

      C        

All GPI Controls F10 

– 

F1

A 

710 

– 

71

A 

 C C            

Beep Generation 

Control 

F0

A 

70

A 

            R  

VolumeKnobContr

ol 

F0F 70F            R   

SubsystemID,Byte

0 

F20 720  R R R           

SubsystemID,Byte

1 

F20 721  R R R           

SubsystemID,Byte

2 

F20 722  R R R           

SubsystemID,Byte

3 

F20 723  R R R           

ConfigDefault,Byte

0 

F1

C 

71

C 

      R R       

ConfigDefault,Byte

1 

F1

C 

71

D 

      R R       

ConfigDefault,Byte

2 

F1

C 

71

E 

      R R       

ConfigDefault,Byte

3 

F1

C 

71F       R R       

Stripe Control F24 724     C          

Converter 

Channel Count 

F2

D 

72

D 

    C          

DIP-Size F2

E 

        R       



ELD Data F2F         R       

DIP-Index F30 730        R       

DIP-Data F31 731        R       

DIP-XmitCtrl F32 732        R       

Content Protection 

Control 

F33 733        C       

ASP Channel 

Mapping 

F34 734        R       

RESET  7F

F 

 R R R           

R: Required. 
C: conditional; required only if respective optional capability is declared to be available 
X: required if codec supports multiple SDI signals.  

Frame Format 





31 30:23 22:16 15 14:8 7 6:0 

Mute Capable Rsvd StepSize Rsvd NumSteps Rsvd Offset 

  

minus infinity ( ∞) 

  

  

 



Num 

Steps 

Step 

Size 

Offset True 

Number  

of Steps 

Lowest 

Gain 

Highest 

Gain 

Step 

Size 

A gain 

value of 10 

equals 

31 5 31 32 -42.5 dB +0.0 dB 1.5 dB -27.5 dB 

127 2 127 128 -96.0 dB +0.0 dB 0.75 dB -88.5 dB 

127 1 127 128 -64.0 dB +0.0 dB 0.5 dB -59 dB 

21 3 11 22 -10.0 dB +10.0 dB 1.0 dB -1.0 dB 

15 5 0 16 +0.0 dB +22.5 dB 1.5 dB +15 dB 

4 39 0 5 +0.0 dB +40 dB 10 dB +40 dB* 

Note: The three columns on the left of the double line show the Intel HD Audio parameters, 
while the five columns on the right show the real world values of each example. The 
leftmost column shows the value of the NumSteps field, which is really the number of 
steps minus one. The rightmost column shows the effective gain in dB when a numeric 
value of 10 is written to the gain register in a widget. 



15 14 13 12 11:8 7 6:0 

Set Output 

Amp 

Set Input 

Amp 

Set Left 

Amp 

Set Right 

Amp 

Index Mute Gain 
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Bit 7 Bit 6 Bit 5 Bits 4:3 Bits 2:0 

H-Phn Enable Out Enable In Enable Reserved VRefEn 

 

  



  

 

 

 

 

 

 







Port Pin Widget 

Node ID 

Codec HW 

Pins  

Color Recommended Usage 

A 0xA 39,41,37,13 Green Front Panel Headphone Output 

B 0xB 21,22,28,13 Pink Front Panel Microphone Input 

C 0xC 23,24,29,13 Blue Rear Panel Line Input 

D 0xD 35,36,32,13 Green Rear Panel Front L/R pair ( for 7.1) 

E 0xE 14,15,31,34 Pink Rear Panel Microphone Input 

F 0xF 16,17,30,34 Black Rear Panel Back L/R pair ( for 7.1) 

G 0x10 43,44,34 Orange Rear Panel Center/LFE pair ( for 7.1) 

H 0x11 45,46,34 Grey Rear Panel Side L/R pair ( for 7.1) 

S/PDIF Out 0x21 48 Black Digital Out 

S/PDIF In 0x22 47 Black Digital In 

CD In 0x12 18,19,20 Black CD In (ATAPI connector on M/B) 

The Pin Widget Node ID is usually different for each model of Intel HD Audio codec. This particular table 
matches the widget diagram in Figure 4.12, and the pinout shown in Figure 4.16. Items highlighted in grey 
are optional. 









 

 

 

 

 





 





31:30 29:24 23:20 19:16 15:12 11:8 7:4 3:0 

Connectivity Location Device Connector Color Misc Association Sequence 

The grey shading indicates each of the 8-bit segments used when writing to this register 

 

Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Front HP Out 3.5 mm Green Yes (0) 7 0 

 



Bits 31:30 Value 

00b Port  is connected to a jack (3.5 mm, ATAPI, RCA, etc) 

01b No physical connection for Port 

10b A fixed function device (integrated speaker, integrated mic, etc.) is 

attached. 

11b Both a jack and an internal device are attached. (Not recommended) 

Note: Port connectivity settings that are highlighted in gray are not recommended. 



b31:24 b31:30 b29:28 b27:24 Value 

01h 00b 00b 1h External jack on primary chassis:  Rear 

02h 00b 00b 2h External jack on primary chassis:  Front 

03h 00b 00b 3h External jack on primary chassis:  Left 

04h 00b 00b 4h External jack on primary chassis:  Right 

05h 00b 00b 5h External jack on primary chassis:  Top 

06h 00b 00b 6h External jack n primary chassis:  Bottom 

08h 00b 00b 8h External jack on primary chassis:  Drive bay 

18h 10b 01b 8h HDMI Integrated (Direct S/PDIF trace to 

HDMI Encoder) 

19h 00b 01b 9h ATAPI Jack on motherboard 

90h 10b 01b 0h Internal: Speaker 

B7h 10b 11b 7h Other: Mic Inside Mobile Lid 

B8h 10b 11b 8h Other: Mic Outside Mobile Lid 

Note: Uncommon combinations are highlighted in gray, and should be avoided. See Intel HD 
Audio Specification for complete description of the Location field. 

Bits 23:20 Value 

0h Line Output Jack 

1h Internal Speaker (amplifier is built into PC chassis) 



Bits 23:20 Value 

2h Headphone Output  Jack 

3h Analog CD Input (via ATAPI connector) 

4h S/PDIF Out (optical or coaxial) 

5h Digital Other Out 

6h Modem Line Side 

7h Modem Handset Side 

8h Line Input Jack 

9h Aux 

Ah Microphone Input 

Bh Telephony 

Ch S/PDIF In (optical or coaxial) 

Dh Digital Other In 

Eh Reserved 

Fh Other 

Note: Items highlighted in gray are not supported by the UAA class driver. Less common 
devices shown in italics should be avoided when possible.  



Bits 19:16 Value 

0h Unknown 

1h 3.5 mm stereo/mono phone jack (incorrectly referred to as 1/8”) 

2h ¼” stereo/mono phone jack 

3h ATAPI Internal 

4h RCA jack (may be used for analog audio or for coaxial S/PDIF) 

5h EIAJ Optical or TOSLINK
†
 connector for S/PDIF or ADAT 

6h Other Digital 

7h Other Analog 

8h Multi-channel Analog (DIN) 

9h XLR/Professional 

Ah RJ-11 (Modem) 

Bh Combination 

Ch - Eh Undefined 

Fh Other 

Note: Uncommon connectors are highlighted in grey, and should be avoided.  



Bits 19:16 Value Standard Usage Associated Device 

0h Unknown n/a Don’t Use 

1h Black Rear Surround L/R Line Out 

2h Grey Side Surround L/R Line Out 

3h Blue Line In L/R Line In 

4h Green Line Out or HP Out L/R Line Out or HP Out 

5h Red Not used for audio 3.5mm jacks Don’t Use 

6h Orange Center/LFE Line Out 

7h Yellow Not used for audio 3.5mm jacks Don’t Use 

8h Purple Not used for audio 3.5mm jacks Don’t Use 

9h Pink Microphone in mono or stereo Microphone In 

Ah - Dh Reserved n/a Don’t Use 

Eh White Not used for audio 3.5mm jacks Don’t Use 

Fh Other n/a Don’t Use 

Note: Colors that are not Windows 7 Logo-compliant are highlighted in gray. Avoid using any 
of these colors in your pin configuration defaults. 



Bits 11:8 Value 

00h Jack detection through SENSE pins 

01h No jack detection implemented 

2h – 7h Reserved 

Note: The 1.0 Intel HD Audio specification defines only bit 8 of the Misc fields. Bit 8 should 
be set whenever jack detection is not implemented for any reason. Setting Bit 8 on 
analog I/O ports may result in a WHQL failure under Windows 7  



Association Value 

0h Reserved, Do Not Use 

1h Integrated Stereo Speaker Pair 

3h Rear Panel Primary Line Out  (may be stereo, 5.1, or 7.1) 

5h Rear Panel Primary Stereo Line In or ADC Mux In 

7h Front Panel Secondary Stereo HP Out 

9h Front Panel Secondary Stereo Mic In Jack 

Ah Rear Panel Stereo S/PDIF Out 

Ch Rear Panel Stereo S/PDIF In 

Note: No standard requires this ordering, but you may wish to keep consistent between 
different models for ease of understanding.  

Stereo Stream Associations 

Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line In 3.5 mm Blue Yes (0x0) 5 0 

Note: See Appendix A for complete verb tables for this association.  



 

This verb list matches the line inputs in Table 4.16. 

Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line Out 3.5 mm Green Yes (0x0) 3 0 

Note: See Appendix A for an example of a completed verb table for this association.  



Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Front Mic In 3.5 mm Pink Yes 9 0 

Note: See Appendix A for an example of a completed verb table  for this association.  

Connectivity Loc Device Type Color Jack 

Detect 

Assoc Seq 

Chassis Jack Rear S/PDIF 

Out 

Optical Black No (0x1) A 0 

Note: See Appendix A for an example of a completed verb table for this association.  

5.1 Surround Multi-channel Stream Association 



 Sequence (0, 1, 2)    Sequence (0, 1, 4) 



Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line Out 3.5 mm Green Yes (0x0) 3 0 

Chassis Jack Rear Line Out 3.5 mm Orange Yes (0x0) 3 1 

Chassis Jack Rear Line Out 3.5 mm Black Yes (0x0) 3 2 

Note: The choice of sequence number determines the function of each port, which must be 
matched with the proper color for that function. See Appendix A for an example of a 
completed verb table for this association.  

7.1 Surround Multi-channel Stream Association 

Sequence (0, 1, 2, 4) 



†

Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line Out 3.5 mm Green Yes (0x0) 3 0 

Chassis Jack Rear Line Out 3.5 mm Orange Yes (0x0) 3 1 

Chassis Jack Rear Line Out 3.5 mm Black Yes (0x0) 3 2 

Chassis Jack Rear Line Out 3.5 mm Grey Yes (0x0) 3 4 

Note: The choice of sequence number determines the function of each port, which must be 
matched with the proper color for that function. See Appendix A for an example of a 
completed verb table for this association.  



Redirected Headphone Association 

The DAC is routed to only one pin widget at a time. If the headphone jack is 

plugged in, then the signal from the DAC is routed to the Front Headphone 

Out and the Rear Line Out is disconnected. If the headphone jack is not 

plugged in, then the signal is routed to the Rear Line Out and the Front 

Headphone Out is disconnected. 



Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line Out 3.5 mm Green Yes (0x0) 3 0 

Chassis Jack Front HP Out 3.5 mm Green Yes (0x0) 3 F 

Note: See Appendix A for an example of a completed verb table for this association.  

 



Connectivity Loc Device Type Color Jack 

Detect 

Assoc Seq 

Fixed 

Function  

Internal Speaker Other  

Analog 

n/a No (0x1) 1 0 

Chassis Jack Front HP Out 3.5mm Green Yes (0x0) 1 F 

Note:  See Appendix A for an example of a completed verb table for this association.  

Redirected Line Out Association 

 

Connectivity Loc Device Type Color Jack 

Detect 

Assoc Seq 

Fixed 

Function  

Internal Speaker Other  

Analog 

n/a No (0x1) 1 F 

Chassis Jack Rear LineOut 3.5mm Green Yes (0x0) 1 0 



ADC Mux Association 

 

Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line In 3.5 mm Blue Yes (0x0) 5 0 

Fixed Function ATAPI CD In ATAPI Black No (0x1) 5 1 

Chassis Jack Front Mic In 3.5 mm Pink Yes (0x0) 5 E 

Note: See Appendix A for an example of a completed verb table for this association.  



ADC Mix Association 

 



Connectivity Loc Device Type Color Jack Detect Assoc Seq 

Chassis Jack Rear Line In 3.5 mm Blue Yes (0x0) 5 0 

Fixed Function ATAPI CD In ATAPI Black No (0x1) 5 1 

Chassis Jack Front Mic In 3.5 mm Pink Yes (0x0) 5 F 

Note: See Appendix A for an example of a completed verb table for this association.  





All resistors have a tolerance of 1 percent. Switches J1 thru J4 are closed 

when a jack is inserted in the associated port. The SENSE_A pin is used for 

ports A thru D, while SENSE_B is used for ports E thru H. The switches 

must be isolated from the signal paths of the port. 





This code matches the verb table in Figure 4.22 for a rear line input jack. 
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System APO Name Replaceable? Used For 

WM audio LFX APO Yes OS-supplied LFX APO, replace with our own 

WM audio GFX APO Yes OS-supplied GFX APO, replace with our own 

CAudioVolume No Provides mute and gain control. 

CAudioConstrictor No Limiting output to 48 kHz, 16-bit 

CAudioMixer No Mixing multiple audio streams  

CAudioRateConvert No Sample rate conversion 

CAudioRateConvertCMPT No Sample rate conversion 

CAudioFormatConvert No convert int16 to float32, float32 to int32, etc. 

CAudioMeter No Audio level meters (Peak and RMS) 

CAudioMatrix No Up or down channel conversion 

CAudioLimiter No Prevent clipping when rendering 

CAudioCopy No Capture to several streams at once 
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PKEY_AudioEndpoint_Supports_EventDriven_Mode 















 







 

 

 

 

 

 





—Steve Jobs 

M 











DTM Controller.



DTM Studio.  

DTM Client.  





DTM Domain Controller 

DTM Controller 

Audio Precision Host 



Audio Precision System Two  
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