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1 Overview 
This chapter defines the electrical characteristics and constraints of High Definition 
Audio link. It is divided into sections covering integrated circuit component and system 
specification and physical requirements. Each section contains the requirements that 
must be met by the respective product, as well as the assumptions it may make about 
the environment provided. While every attempt was made to make these sections 
self-contained, there are invariably dependencies between sections so that it is 
necessary that all vendors be familiar with all areas. 

The 1.5V, 1.8V, and 3.3v signaling details of the High Definition Audio interface have 
been included in this revision. 

1.1 3.3V to Low Voltage (1.5V, 1.8V) Transition 
One goal of High Definition Audio is to provide a quick and easy transition from 3.3V 
signaling to low voltage signaling (1.5V, 1.8V) on the electrical link. 

The motherboard defines the signaling environment for the High Definition Audio link, 
whether it is 3.3V, 1.8V, or 1.5V. The 3.3V board is designed to work only with High 
Definition Audio components that are capable of 3.3V signaling. Similarly the low 
voltage board is designed to work only with High Definition Audio components that are 
designed to support low voltage signaling.  However, it is recommended that 
components on the High Definition Audio link are designed such that they are capable 
of working in either of these two three signaling environments. 

1.2 DC Specifications 
The DC specifications of the 3.3V High Definition Audio components are summarized in 
Table 58. 

Table 1-1: 3.3V DC Specification 

Symbol Parameter Condition Min Type Max Units Notes 

Vcc Supply Voltage 3.135 3.3 3.465 V 

Zpu Driver pull up 
impedance 

Measured @ 
Vcc/2 

16 25 34 Ω 3 

Zdn Driver pull down 
impedance 

Measured @ 
Vcc/2 

16 25 34 Ω 3 

Vih Input High Voltage 0.65Vcc V 

Vil Input Low Voltage 0.35Vcc V 

Voh Output High Voltage Iout =-500 μA 0.9Vcc V 

Vol Output Low Voltage Iout = 1500 μA 0.10Vcc V 

Iil Input Leakage Current 0 < Vin < Vcc ±10 μA 1 

Cin Input Pin Capacitance 7.5 pF 
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Symbol Parameter Condition Min Type Max Units Notes 

Lpin Pin Inductance    20 nH 2 

NOTES:  
1. For SDI buffers (or in general any bi-directional buffer with tri-state output), input leakage 

current also include hi-Z output leakage. 
2. This is a recommendation, not an absolute requirement.  The actual value should be 

provided with the component data sheet. 
3. A typical 25ohm buffer is good enough for most typical HD-Audio platform topologies (e.g. 2 

loads) but a designer may choose to do a weaker or stronger driver if needed to per different 
topologies. 

1.3 AC Specifications 
The output driver on the High Definition Audio electrical link must be able to deliver an 
initial voltage of at least Vil or Vih respectively at the receiver through the bus with 
known characteristic impedance and at the same time meeting signal quality 
requirements. 

The minimum and maximum drive characteristics of High Definition Audio output 
buffers are defined by the V/I curves product-specific Platform Design Guides and/or 
External Data Sheets (EDS). The Figure and Table below describes an the SDO buffer 
AC drive specification example V/I curve while Table 75 describes the SDO buffer 
impedance and linearity AC specification. where as the Figure below describes an SDI 
buffer AC drive example V/I curve while and Table 76 describes the AC drive 
specification of the SDI buffers SDI buffer impedance and linearity AC specification. 
The AC drive example V/I curve and impedance and linearity AC specification for 
SYNC, RST#, and BCLK buffers is the same as that for SDO. 

These curves should be interpreted as traditional ‘DC’ transistor curves with the 
following exceptions: ‘DC drive point’ is the only position on the curves at which 
steady state operation is intended, while the higher currents are only reached 
momentarily during bus switching transients. The ‘AC drive point’ (real definition of 
buffer strength) defines the minimum instantaneous current required to switch the 
bus. 

Adherence to these curves should be evaluated at worst case conditions. Minimum pull 
up curve is evaluated at minimum Vcc and high temperature.  Minimum pull down 
curve is evaluated at minimum Vcc and high temperature. The maximum curve test 
points are evaluated at maximum Vcc and low temperature. 

Inputs must be clamped to both ground and power rails. The clamp diode 
characteristics are also listed here for reference. 
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Figure 1-1: Example V/I Curves for SDO Buffers @ 3.3V 

 

Figure 1-2: Example V/I Curves for SDI Buffers @ 3.3V  

 

Equation C  

Ioh = (174.2/Vcc)*(Vout-Vcc)*(Vout + 0.4Vcc); for Vcc > Vout > 0.7 Vcc 

Equation D 

Iol = (273.8/Vcc)*Vout*(Vcc-Vout); for 0v < Vout < 0.3 Vcc 

Equation E  

Ioh = (113.6/Vcc)*(Vout-Vcc)*(Vout + 0.4Vcc); for Vcc > Vout > 0.7 Vcc 
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Equation F 

Iol = (178.6/Vcc)*Vout*(Vcc-Vout); for 0v < Vout < 0.3 Vcc 

Table 1-2: 3.3V SDO Buffer AC Specification 

Symbol Parameter Condition Min Max Units 

Ioh (AC) Switching 
Current high 

0 < Vout < 0.7Vcc -23Vcc Eqt'n C mA 
(note2) 0.7Vcc < Vout < 0.9Vcc -76.7(Vcc - Vout) 

0.7Vcc < Vout < Vcc   

(Test Point) Vout = 0.7Vcc   -57.5Vcc 

Iol (AC) Switching 
Current Low 

Vcc > Vout >0.3Vcc 23Vcc Eqt'n D mA 
(note2) 0.3Vcc > Vout > 0.1Vcc 76.7Vout 

0.3Vcc > Vout > 0   

(Test Point) Vout = 0.3Vcc   57.5Vcc 

Icl  Low Clamp  
Current  

-3 < Vin < -1 -25 + (Vin + 
1)/0.015 

 mA 

Ich High Clamp 
Current 

Vcc + 4 > Vin > Vcc + 1 25 + (Vin – Vcc  
- 1)/0.015 
  

  mA  

slew_r Output rise 
Slew rate 

0.25Vcc to 0.75Vcc 1 3 V/ns 
(note1) 

slew_f Output rise 
Slew rate 

0.75Vcc to 0.25Vcc 1 3 V/ns 
(note1) 

RON (lin) Output Driver 
Linearity 

0.7Vcc to 0.3Vcc 
(compared w.r.t. 0.5Vcc) 

-20% +20% (note3) 

Table 1-3: 3.3V SDI Buffer AC Specification 

Symbol Parameter Condition Min Max Units 

Ioh (AC) Switching 
Current high 

0 < Vout < 0.7vcc -15Vcc Eqt'n E mA 
(note2) 0.7Vcc < Vout < 0.9Vcc -50(Vcc-Vout) 

0.7Vcc < Vout < Vcc   

(Test Point) Vout = 0.7Vcc   -37.5Vcc 

Iol (AC) Switching 
Current Low 

Vcc > Vout > 0.3Vcc 15Vcc Eqt'n F mA 
(note2) 0.3Vcc > Vout > 0.1Vcc 50Vout 

0.3Vcc > Vout > 0   

(Test Point) Vout = 0.3Vcc   37.5Vcc 

Icl Low Clamp  
Current  

-3 < Vin < -1 -25 + (Vin + 
1)/0.015 

 mA 
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Symbol Parameter Condition Min Max Units 

Ich High Clamp 
Current 

Vcc+4 > Vin > Vcc+1 25 + (Vin – Vcc  
- 1)/0.015 

 mA 

slew_r Output rise   
Slew rate 

0.25Vcc to 0.75Vcc 1 3 V/ns 
(note 1) 

slew_f Output rise   
Slew rate 

0.75Vcc to 0.25Vcc 1 3 V/ns 
(note 1) 

RON (lin) Output Driver 
Linearity 

0.7Vcc to 0.3Vcc 
(compared w.r.t. 0.5Vcc) 

-20% +20% (note3) 

NOTES:  
1. Slew rate is to be interpreted as the cumulative edge rate across the specified range, 

(0.25Vcc to 0.75Vcc load for rise and 0.75Vcc to 0.25Vcc load for fall), rather than 
instantaneous rate at any point within the transition range.  Section 6.5 specifies the load 
used to characterize the slew rates.  This requirement for the slew rate applies to all the 
output buffers on the High Definition Audio Link.  This parameter is informative i.e. it is just 
an example. The actual slew rate achieved may be weaker or slower than the specified range 
provided that the signal integrity at the system level meets the undershoot and overshoot 
requirements of the worst case topology of that system. 

2. This parameter is informative i.e. it is just an example. The AC I/V curves can be met with a 
typical 10ohm driver with decent linearity (e.g. +/-10% impedance variation at 30-70% of 
Vcc when compared to 50% Vcc). This is justified for example by the fact that a 10ohm 
output buffer is over-design for the low numbers of load (e.g. 2 load case with 8inches of 
routing) in a typical HD-Audio system topology. The system designer should refer to the 
Platform Design Guide and / or Data Sheet for the specific systems being constructed. For 
example, a designer could choose to use a weaker driver to meet the requirements of a less 
heavily loaded system. 

3. This parameter is informative i.e. it is just an example. For a relatively low frequency system 
like HD-Audio, driver linearity may not be mandatory for good signal quality. 

1.4 Maximum AC Ratings and Device Protection 
All High Definition Audio buffers should be capable of withstanding continuous 
exposure to the waveform shown in Figure 39.  It is recommended that these 
waveforms be used as qualification criteria against which the long term reliability of 
each device is evaluated.  Table below lists the parameters of the waveform, as an 
example based on current state of art buffer technology.  This level of robustness 
should be guaranteed by design; it is not intended that this waveform should be used 
as a production test. 

1.5 8V Signaling Environment 
This section defines the electrical characteristics of High Definition Audio components 
for 1.8V signaling scheme.  The 1.8V High Definition Audio components can be 
designed with standard CMOS I/O technology.  Unless specifically stated otherwise, 
component parameters apply at the package pins; not at bare silicon pads nor at card 
edge connectors. 
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1.6 DC Specifications 
The DC specifications of the 1.8V High Definition Audio components are summarized in 
Table below. 

Table 1-4: 1.8V DC Specification 

Symbol Parameter Condition Min Type Max Units Notes 

Vcc Supply Voltage  1.71 1.8 1.89 V  

Zpu Driver pull up 
impedance 

Measured @ 
Vcc/2 

16 25 34 Ω 3 

Zdn Driver pull down 
impedance 

Measured @ 
Vcc/2 

16 25 34 Ω 3 

Vih Input High Voltage  0.65Vc
c 

  V  

Vil Input Low Voltage    0.35Vc
c 

V  

Voh Output High Voltage Iout =-500 μA 0.9Vcc   V  

Vol Output Low Voltage Iout = 1500 
μA 

  0.10Vc
c 

V  

Iil Input Leakage 
Current 

0 < Vin < Vcc   ±10 μA 1 

Cin Input Pin 
Capacitance 

   7.5  pF  

Lpin Pin Inductance    20 nH 2 

NOTES:  
1. For SDI buffers (or in general any bi-directional buffer with tri-state output), input leakage 

current also include hi-Z output leakage. 
2. This is a recommendation, not an absolute requirement.  The actual value should be 

provided with the component data sheet. 
3. A typical 25ohm buffer is good enough for most typical HD-Audio platform topologies (e.g. 2 

loads) but a designer may choose to do a weaker or stronger driver if needed as per 
different topologies. 

1.7 AC Specifications 
The output driver on the High Definition Audio electrical link must be able to deliver an 
initial voltage of at least Vil or Vih respectively at the receiver through the bus with 
known characteristic impedance and at the same time meeting signal quality 
requirements. 

The minimum and maximum drive characteristics of High Definition Audio output 
buffers are defined by the product-specific Platform Design Guides and/or External 
Data Sheets (EDS).Table 1-5 and Table 1-6 describe the SDO and SDI buffer 
impedance and linearity AC specification. The impedance and linearity AC specification 
for SYNC, RST#, and BCLK buffers is the same as that for SDO. 
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Inputs must be clamped to both ground and power rails. The clamp diode 
characteristics are also listed here for reference. 

Table 1-5: SDO Buffer AC Specification 

Symbol Parameter Condition Min Max Units 

Icl  Low Clamp  
Current  

-3 < Vin < -1 -25 + (Vin + 
1)/0.015 

 mA 

Ich High Clamp 
Current 

Vcc + 4 > Vin > Vcc + 1 25 + (Vin – Vcc  
- 1)/0.015 

  

  mA  

slew_r Output rise 
Slew rate 

0.2Vcc to 0.8Vcc 0.5 3 V/ns 
(note1) 

slew_f Output rise 
Slew rate 

0.8Vcc to 0.2Vcc 0.5 3 V/ns 
(note1) 

RON 
(lin) 

Output Driver 
Linearity 

0.7Vcc to 0.3Vcc 
(compared w.r.t. 0.5Vcc) 

-20% +20% (note2) 

Table 1-6: SDI Buffer AC Specification 

Symbol Parameter Condition Min Max Units 

Icl Low Clamp  
Current  

-3 < Vin < -1 -25 + (Vin + 
1)/0.015 

 mA 

Ich High Clamp 
Current 

Vcc+4 > Vin > Vcc+1 25 + (Vin – Vcc  
- 1)/0.015 

 mA 

slew_r Output rise   
Slew rate 

0.2Vcc to 0.8Vcc 0.5 3 V/ns 
(note 1) 

slew_f Output rise   
Slew rate 

0.8Vcc to 0.2Vcc 0.5 3 V/ns 
(note 1) 

RON 
(lin) 

Output Driver 
Linearity 

0.7Vcc to 0.3Vcc 
(compared w.r.t. 0.5Vcc) 

-20% +20% (note2) 

NOTES:  
1. Slew rate is to be interpreted as the cumulative edge rate across the specified range, 

(0.2Vcc to 0.8Vcc load for rise and 0.8Vcc to 0.2Vcc load for fall), rather than instantaneous 
rate at any point within the transition range.  Section 6.5 specifies the load used to 
characterize the slew rates.  This requirement for the slew rate applies to all the output 
buffers on the High Definition Audio Link.  This parameter is informative i.e. it is just an 
example. The actual slew rate achieved may be weaker or slower than the specified range 
provided that the signal integrity at the system level meets the undershoot and overshoot 
requirements of the worst case topology of that system.  

2. This parameter is informative i.e. it is just an example. For a relatively low frequency system 
like HD-Audio, driver linearity may not be mandatory to meet to get good signal quality. 
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1.8 Maximum AC Ratings and Device Protection 
All High Definition Audio buffers should be capable of withstanding continuous 
exposure to the waveform shown in Figure 1-4. It is recommended that these 
waveforms be used as qualification criteria against which the long term reliability of 
each device is evaluated. Table below lists the parameters of the waveform, as an 
example based on current state of art buffer technology. This level of robustness 
should be guaranteed by design; it is not intended that this waveform should be used 
as a production test. 

These waveforms are applied with the equivalent of a zero-impedance voltage source, 
driving through a series resistor directly into each High Definition Audio input or tri-
stated output pin.  The open-circuit voltage of the voltage source is shown in Figure 
40, which is based on the worst case overshoot and undershoot expected in actual 
High Definition Audio buses.  The resistor values are calculated to produce the worst 
case current into an effective internal clamp diode. 

Figure 1-3: Maximum AC Waveforms for 1.8V Signaling 

Vpo

Vpu

Freq
trf

5 ns
(max) V1

V3

0V

V2

V

Rs

Input buffer

1.8V

Evaluation 
Setup

 

Table 1-7: Parameters for Maximum AC Signaling Waveforms 

Symbol Parameter Min Max Units 

V1 Overshoot Voltage  Vcc + 
0.5   

V 

V2 Undershoot initial Voltage  1.89  V 

V3 Undershoot Voltage -0.5   V 

Vpu Waveform peak-to-peak  2.39 V 

Vpo Waveform peak-to-peak  Vcc + 
0.5  

V 

trf Rise/fall time 0.5  3 V/ns 

Freq Frequency of AC rating waveform as applied to SDI 
input buffers 

6 24 MHz 

Freq Frequency of AC rating waveform as applied to SDO 
input buffers 

6 24 MHz 
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NOTES:  
1. The voltage waveform is supplied at the resistor shown in the evaluation setup not the 

package pin. 
2. Any internal clamping in the device being tested will greatly reduce the voltage levels 

seen at the package pin. 

1.9 Low Voltage 1.5V Signaling Environment 
This section defines the electrical characteristics of High Definition Audio components 
for 1.5V signaling. Unless specifically stated otherwise, component parameters apply 
at the package pins; not at bare silicon pads nor at card edge connectors. 

1.10 6.4.1 DC Specifications 
The DC specifications of the 1.5V High Definition Audio components are summarized in 
Table below. 

Table 1-8: 1.5V DC Specification 

Symbo
l 

Parameter Condition Min Type Max Unit
s 

Not
es 

Vcc Supply Voltage  1.418 1.5 1.583 V  

Zpu Driver pull up 
impedance 

Measured @ 
Vcc/2 

16 25 34 Ω 3 

Zpd Driver pull down 
impedance 

Measured @ 
Vcc/2 

16 25 34 Ω 3 

Vih Input High Voltage  0.6Vcc   V  

Vil Input Low Voltage    0.4Vcc V  

Voh Output High Voltage Iout =-500 μA 0.9Vcc   V  

Vol Output Low Voltage Iout = 1500 
μA 

  0.10Vcc V  

Iil Input Leakage 
Current 

0 < Vin < Vcc   ±10 μA 1 

Cin Input Pin Capacitance    7.5  pF  

Lpin Pin Inductance    20 nH 2 

NOTES:  
1. For SDI buffers (or in general any bi-directional buffer with tri-state output), input 

leakage current also include hi-Z output leakage. 
2. This is a recommendation, not an absolute requirement.  The actual value should be 

provided with the component data sheet. 

A typical 25ohm buffer is good enough for most typical HD-Audio platform topologies 
(e.g. 2 loads) but a designer may choose to do a weaker or stronger driver if needed 
per different topologies. 
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1.11 AC Specifications 
The output driver on the High Definition Audio electrical link must be able to deliver an 
initial voltage of at least Vil or Vih respectively at the receiver through the bus with 
known characteristic impedance and at the same time meeting signal quality 
requirements.  

The minimum and maximum drive characteristics of High Definition Audio output 
buffers are defined by the V/I curves product-specific Platform Design Guides and/or 
External Data Sheets (EDS).  Figure 41 describes an SDO buffer AC drive example V/I 
curve while and Table below describes the SDO buffer impedance and linearity AC 
specification. AC drive specification where as the Figure 42 describes an SDI buffer AC 
drive example V/I curve while and Table 84 describes the SDI buffer impedance and 
linearity AC specification AC drive specification of the SDI buffers.  The AC drive 
example V/I curve and impedance and linearity AC specification for SYNC, RST#, and 
BCLK buffers is the same as that for SDO. 

These curves should be interpreted as traditional ‘DC’ transistor curves with the 
following exceptions: ‘DC drive point’ is the only position on the curves at which 
steady state operation is intended, while the higher currents are only reached 
momentarily during bus switching transients.  The ‘AC drive point’ (real definition of 
buffer strength) defines the minimum instantaneous current required to switch the 
bus. 

Adherence to these curves should be evaluated at worst case conditions.  Minimum 
pull up curve is evaluated at minimum Vcc and high temperature.  Minimum pull down 
curve is evaluated at minimum Vcc and high temperature. The maximum curve test 
points are evaluated at maximum Vcc and low temperature.  

Inputs must be clamped to both ground and power rails. The clamp diode 
characteristics are also listed here for reference. 

Figure 1-4: Example V/I Curves for SDO Buffers @ 1.5V 
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Figure 1-5: Example V/I Curves for SDI Buffers @ 1.5V 

 

Equation C  

Ioh = (151.52/Vcc)*(Vout-Vcc)*(Vout + 0.4Vcc); for Vcc > Vout > 0.7 Vcc 

Equation D 

Iol = (238.1/Vcc)*Vout*(Vcc-Vout); for 0v < Vout < 0.3 Vcc 

Equation E  

Ioh = (113.64/Vcc)*(Vout-Vcc)*(Vout + 0.4Vcc); for Vcc > Vout > 0.7 Vcc 

Equation F 

Iol = (178.57/Vcc)*Vout*(Vcc-Vout); for 0v < Vout < 0.3 Vcc 

Table 1-9: 1.5V SDO Buffer AC Specification 

Symbol Parameter Condition Min Max Units 

Ioh (AC) Switching 
Current high 

0 < Vout < 0.7Vcc -16.67Vcc Eqt'n C mA  
(note2) 0.7Vcc < Vout < 0.9Vcc -55.57(Vcc - Vout) 

0.7Vcc < Vout < Vcc   

(Test Point) Vout = 0.7Vcc   -50Vcc 

Iol (AC) Switching 
Current Low 

Vcc > Vout >0.3Vcc 16.67Vcc Eqt'n D mA  
(note2) 0.3Vcc > Vout > 0.1Vcc 55.57Vout 

0.3Vcc > Vout > 0   

(Test Point) Vout = 0.3Vcc   50Vcc 

Icl  Low Clamp  
Current  

-3 < Vin < -1 -25 + (Vin + 
1)/0.015 

 mA 
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Symbol Parameter Condition Min Max Units 

Ich High Clamp 
Current 

Vcc + 4 > Vin > Vcc + 1 25 + (Vin – Vcc  
- 1)/0.015 

  

  mA  

slew_r Output rise 
Slew rate 

0.25Vcc to 0.75Vcc 0.5 1.5 V/ns 
(note1) 

slew_f Output rise 
Slew rate 

0.75Vcc to 0.25Vcc 0.5 1.5 V/ns 
(note1) 

RON 
(lin) 

Output Driver 
Linearity 

0.7Vcc to 0.3Vcc 
(compared w.r.t. 0.5Vcc) 

-20% +20% (note3) 

Table 1-10: 1.5V SDI Buffer AC Specification 

Symbol Parameter Condition Min Max Units 

Ioh (AC) Switching 
Current high 

0 < Vout < 0.7vcc -9.38Vcc Eqt'n E mA  
(note2) 0.7Vcc < Vout < 0.9Vcc -31.27(Vcc-Vout) 

0.7Vcc < Vout < Vcc   

(Test Point) Vout = 0.7Vcc   -37.5Vcc 

Iol (AC) Switching 
Current Low 

Vcc > Vout > 0.3Vcc 9.38Vcc Eqt'n F mA  
(note2) 0.3Vcc > Vout > 0.1Vcc 31.27Vout 

0.3Vcc > Vout > 0   

(Test Point) Vout = 0.3Vcc   37.5Vcc 

Icl Low Clamp  
Current  

-3 < Vin < -1 -25 + (Vin + 
1)/0.015 

 mA 

Ich High Clamp 
Current 

Vcc+4 > Vin > Vcc+1 25 + (Vin – Vcc  
- 1)/0.015 

 mA 

slew_r Output rise   
Slew rate 

0.25Vcc to 0.75Vcc 0.5 1.5 V/ns 
(note 1) 

slew_f Output rise   
Slew rate 

0.75Vcc to 0.25Vcc 0.5 1.5 V/ns 
(note 1) 

RON 
(lin) 

Output Driver 
Linearity 

0.7Vcc to 0.3Vcc 
(compared w.r.t. 0.5Vcc) 

-20% +20% (note3) 

NOTES:  
1. Slew rate is to be interpreted as the cumulative edge rate across the specified range, 

(0.25Vcc to 0.75Vcc load for rise and 0.75Vcc to 0.25Vcc load for fall), rather than 
instantaneous rate at any point within the transition range.  Section 6.4 specifies the 
load used to characterize the slew rates.  This requirement for the slew rate applies to 
all the output buffers on the High Definition Audio Link.  This parameter is informative 
i.e. it is just an example. The actual slew rate achieved may be weaker or slower than 
the specified range provided that the signal integrity at the system level meets the 
undershoot and overshoot requirements of the worst case topology of that system. 

2. This parameter is informative .e. it is just an example. The AC I/V curves can be met 
with a typical 10ohm driver with decent linearity (e.g. +/-10% impedance variation at 
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30-70% of Vcc when compared to 50% Vcc). This is justified for example by the fact 
that a 10ohm output buffer is over-design for the low numbers of load (e.g. 2 load case 
with 8inches of routing) in a typical HD-Audio system topology. The system designer 
should refer to the Platform Design Guide and / or Data Sheet for the specific systems 
being constructed. For example, a designer could choose to use a weaker driver to 
meet the requirements of a less heavily loaded system. 

3. This parameter is informative i.e. it is just an example. For a relatively low frequency 
system like HD-Audio, driver linearity may not be mandatory for good signal quality. 

1.12 Maximum AC Ratings and Device Protection 
All High Definition Audio buffers should be capable of withstanding continuous 
exposure to the waveform shown in Figure 43.  It is recommended that these 
waveforms be used as qualification criteria against which the long term reliability of 
each device is evaluated. Tables list the parameters of the waveform, as an example 
based on current state of art buffer technology.  This level of robustness should be 
guaranteed by design; it is not intended that this waveform should be used as a 
production test. 

1.13 Timing Parameters 
Table describes the timing parameters at the controller interface and Table describes 
the timing parameters at the codec interface.  All the timing numbers are defined at 
the package pins of the corresponding interface.  Rise and fall time, flight and delay 
time, setup and hold time listed here should be used together in the worst case 
scenario for modeling of the drivers on the High Definition Audio link.  Setup and hold 
timing numbers for SDO are defined at every edge of the BCLK while those for SDI will 
be defined only at the rising edge of BCLK.  This is due to the fact that SDO is double 
pumped while SDI is not.  SYNC and RST# should be treated the same as SDO and 
hence have the same timing definitions as that of SDO.  Section 6.4 describes the 
method and the loads used to characterize these timing parameters.  

Timing parameters and their values as defined here applies for both 3.3V as well as 
1.5V and 1.8V signaling. 

1.14 Vendor Provided Specification 
The vendor of a High Definition Audio system is responsible for electrical simulation of 
the High Definition Audio link and components to guarantee proper operation. To help 
facilitate this effort, component vendors are encouraged to make the following 
information available: (It is recommended that component vendors make this 
information electronically available in the IBIS model format). 

• All parasitic parameters for the package and the die as seen at the codec package 
pin. 

• Output static V/I curves and V/T under switching conditions.  Two curves should 
be given for each output type used: one for driving high, the other for driving low. 
Both should show best-typical-worst curves.  

• Input V/I characteristics. “Beyond-the-rail" response is critical, especially for 
inputs.  The voltage range should span -3.3V to 6.6V for 3.3V signaling and 
correspondingly for 1.8V and 1.5V signaling.  
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• Rise/fall slew rates for each output type. 

• Complete absolute maximum data, including operating and non-operating 
temperature, DC maximums, etc. 

1.15 Power Requirements 
It is recommended that the motherboard connects all High Definition Audio 
components with the same power supply voltages to the same power supply source 
and to a common ground plane to ensure minimum differences among their respective 
power supply and ground levels.  Using a local supply voltage when the system 
supplied voltages are not available is permitted as long as the ground remains 
common. Proper decoupling methods must be used to ensure stable power supply and 
ground. Special consideration has to be made to make sure that all High Definition 
Audio components on any particular board configuration are configured in either the 
3.3V, 1.8V, or 1.5V signaling mode during the board design and are not intermixed 
together on any platform configuration and in any system state. 

1.16 Topology Configurations 
High Definition Audio systems use multi-drop signaling scheme for BCLK, SDO, SYNC, 
RST#.  The list of system level topology configurations used to validate this 
specification (for both 3.3V, 1.8V, and 1.5V signaling) has been defined here for 
reference.  

§ § 


	Intel® High Definition Audio Specification Document Change Notification DCN No: HDA049-A Technical White Paper
	Contents
	Revision History
	1 Overview
	1.1 3.3V to Low Voltage (1.5V, 1.8V) Transition
	1.2 DC Specifications
	1.3 AC Specifications
	1.4 Maximum AC Ratings and Device Protection
	1.5 8V Signaling Environment
	1.6 DC Specifications
	1.7 AC Specifications
	1.8 Maximum AC Ratings and Device Protection
	1.9 Low Voltage 1.5V Signaling Environment
	1.10 6.4.1 DC Specifications
	1.11 AC Specifications
	1.12 Maximum AC Ratings and Device Protection
	1.13 Timing Parameters
	1.14 Vendor Provided Specification
	1.15 Power Requirements
	1.16 Topology Configurations




