£22505)

ESS Technology, Inc.

Maestro/AC97

Audio System Test Methodologies

SECTION 1: INTRODUCTION

This document details the preferred method for performing
analog performance measurements on a system that has
the Maestro/ES1918 chipset and no voltage amplifier or
attenuation circuitry on the input or output of the audio
section.

There are 4 different test series to be performed:

1. A-A (TMO001: Analog Signal Path Test)

2. A-D-D-A (CODEC Loop Test)

3. PC-D-A (TMO002: Digital to Analog Path Test)
4,

A-D-PC-D-A (TM004: Analog to Digital Record,
Digital to Analog Playback Test)

Under each test series the hardware is tested for
signal-to-noise ratio (SNR) or dynamic range, total
harmonic distortion plus noise (THD+N), and frequency
response.

SECTION 2: TEST UNIT PREPARATION

To insure that the test setup is adequate, check the test
equipment.

1. Connect the input of the Audio Precision System Il to
the output (see Figure 1).

2. Perform the measurements as described in Section 4.

If the generator-out to analyzer-in measurements are well

above the target range for the Microsoft® PC98
specification, then the system is ready to test the DUT
(Device Under Test). Otherwise check the cables,
connectors, external noise sources (such as monitors),
etc., before continuing with DUT.

Generator Out

Audio Precision

Analyzer In

System I

»

Figure 1 Setup Test Configuration

SECTION 3: SETUP

1. Connect Audio Precision System Il to the DUT (Device
Under Test) computer as shown in Figure 2.

Line In
DUT ™ Generator out| Audio Precision
(Device Under Test) |-"® Ot J|  Systeml
Analyzerln'
PCI Bus

Figure 2 System Test Configuration

NOTE: These tests can be affected by system noise
from sources such as computer monitors.

2. Copy the following files to a temporary directory on the
DUT system:

* legow.exe — sets up CODEC

* aa.bat — sets A-A path to 0 dB gain

* adda.bat — sets A-D-D-A path to 0 dB gain

¢ pcda.bat — sets PC-D-A path to 0 dB gain

* rc.bat — sets record path to O dB gain

These files are available from ESS Technology, Inc. at

the following ftp site:

ftp.essservice.com/outgoing/util/Measurement_Ultil.zip
3. Copy the following files to the Audio Precision

System Il machine:

* ma2snr.at2 — AP System Il test file for SNR

* m2thd.at2 — AP System Il test file for THD+N

¢ m2fr.at2 — AP System Il test file for A-A path
frequency response

* m2dpfr.at2 — AP System Il test file for digital
playback frequency response

These files are available from ESS Technology, Inc. at
the following ftp site:

ftp.essservice.com/outgoing/util/Measurement_Ultil.zip

ESS Technology, Inc.
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4. Create the audio test files shown in tables 1 and 2 and
copy them to a temporary directory on the DUT system.

See section 8 “Creating Audio Test Files” on page 16

for more details.

Table 1 48 kHz Test Files

File Name

Description

1khzfullscale.wav

PC-D-A reference

1khzhalfscale.wav

PC-D-A frequency response refer-
ence

1khz-60db.wav

PC-D-A SNR

1khz-3db.wav

PC-D-A THD+N

dpfr.wav

PC-D-A frequency response for
sweep. This file has tones at the fol-
lowing frequencies: 17 Hz, 20 Hz,
24 Hz, 31 Hz, 61 Hz, 129 Hz,

270 Hz, 499 Hz, 1 kHz, 4 kHz,

8 kHz, 10 kHz, 12 kHz, 14 kHz,

16 kHz, 17 kHz, 18 kHz, 19 kHz,

20 kHz.

Table 2 44.1 kHz Test Files

File Name

Description

1khzfullscale.wav

PC-D-A reference

1khzhalfscale.wav

PC-D-A frequency response refer-
ence

1khz-60db.wav

PC-D-A SNR

1khz-3db.wav

PC-D-A THD+N

dpfr.wav

PC-D-A frequency response for
sweep. This file has tones at the fol-
lowing frequencies: 17 Hz, 20 Hz,
24 Hz, 31 Hz, 61 Hz, 129 Hz,

270 Hz, 499 Hz, 1 kHz, 4 kHz,

8 kHz, 10 kHz, 12 kHz, 14 kHz,

16 kHz, 17 kHz, 18 kHz, 19 kHz,

20 kHz.

A-A (ANALOG SIGNAL PATH) TEST

SECTION 4: A-A (ANALOG SIGNAL PATH) TEST

Audio Precision
System |l

A 4
Line Out Line In
A

A

Output | Input
Mixer | Mixer
DAC ADC

Device Under Test

Figure 3 Analog Signal Path Test (A-A)

1. Connect the Audio Precision System Il to the DUT
computer as shown in Figure 2 on page 1.

2. Open the Volume Control panel (by double-clicking the
¢}z icon on the task bar) and set the master volume and
wave volume to maximum.

E Yolume Control = B3

Options  Help

Yolume Control YWave

Bialance:

B =9

Bialance:

D

Yaolume: Yaolume:

™ tdute all

|Maestr0 Mixer

3. Run aa.bat in a DOS box on the DUT.

4. Proceed with the SNR, THD+N, and frequency
response tests.

SAMO0154-030298
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A-A (ANALOG SIGNAL PATH) TEST

SNR

1. Load the test file for SNR, m2snr.at2, on the Audio
Precision System II.

2. Turn on the Audio Precision System Il Analog
Generator output by selecting the field labeled

Outputs.

3. Set amplitude to 0 dBV.
4. Set frequency to 1.0 kHz.

W Analog Generator =1 E3

wifm: I Sine = l I Mormal A l

™ Irvoest mmml' Invert

OkHzZ * Fast
= High Acc.

Track &

0000 dBv |- Ampliude -|

EQ Curve... |

j — PashEl - I j

Configuration Z-0ut [Ohms)
IBaI-FIoat v[ 40 150( EOD

Int. Sample Rate: |42.0000 kHz | [Arb, MLS only)

Baf,
Reter

dBm:

1CE:

600.0 Ok | Freq:  |1.00000kHz

dBr:

3873 mv 7| watts: (2000 Ohms

5. Press F4 to set the references on the Analog

Analyzer.

Check these
settings

W Analog Analyzer M= E
| DC Channel A Channel B |
I 1001 = "XLH Bal 'l I 1001 = ”XLH Bal I

1.00001 kHz

I 'l v AutoHangtr I I
Phasze: IAutD vI

pRpaNIgE I vl

B < 10Hz = ||> 500 kHz *
Flir:| Mone

:|1.00000 kHz
:19.000  Ohms
:|600.0  Ohms

6. Change the Analog Generator output to -60 dBV.

7. Set the Analog Analyzer as follows:

¢ Set the function to THD+N amplitude

* A-weighted filter is ON
* Selected bandwidth is 22 Hz — 22 kHz
* Band pass/band reject filter frequency is fixed at

1 kHz

Check these
settings

@ Analog Analyzer

| DC Channel A Channel B |
I 1000 = "XLH Bal 'l I 1000 = ”XLH Bal I

55

!IEIE

dBrA:|1.686 ¥

Wiatts:(8.000  Ohms

dBrB:|1.561 ¥

*| dBm:(E00.0 Ohms

8. Read the THD+N amplitude on the Analog
Analyzer panel for both channel A and B (in dBr A
and dBr B respectively). This value is the SNR for

the A-A path.

9. Press F9 to see an FFT.

B Audio Precision

100

[awis [cursort

[cursarz |

Leﬂ -60 248 dEer

Righ|*

-G0.248 dEll

ESS Technology, Inc.
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N

THD+N

1. Load the test file for THD+N, m2thd.at2, on Audio

Precision System II.
Set the Analog Generator amplitude to O dBV.

3. Set frequency to 1.0 kHz.

W Analog Generator

= High Acc.

¥ Track &

[ Irwert[E98] [QUTRUTS W] (€98 [ jnvert
IDDDD dBv vl Amplitude -

EQ Curve... |
I vl--PostEQ--I vl

Configuration

igurati Z-0ut (Ohms)
IBaI-FIoat v[ 40 150( EOD
Int. Sample Rate: |42.0000 kHz | [Arb, MLS only)

Baf,
Reference:

dBr: [E00.0 Ohms | Freq |1.00000 kHz
dBr|387.3 v || wats (8000 Ohms

4. Press F4 to set the references on the Analog
Analyzer.

W Analog Analyzer M= E
| DC Channel A Channel B |
I 1001 = "XLH Bal l I 1001 = ”XLH Bal I

Check these
settings

g Tl ¥

B < 10Hz = ||> 500 kHz *
Flir:| Mone

:1.00000 kHz
Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

Ledle

5. Set the Analog Generator amplitude to -3 dBV.

A-A (ANALOG SIGNAL PATH) TEST

6. Setthe Analog Analyzer as follows:
* Set the function to THD+N amplitude
* A-weighted filter is ON
* Selected bandwidth is 22 Hz — 22 kHz
* Band pass/band reject filter frequency is fixed at

1 kHz
@ Analog Analyzer M= 3 |
CC Channel A Channel B C
I 1000 = "XLH Bal l 1000 = |><LF| Bal 'I
Check these
settings

Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

7. Read (measure) the THD+N amplitude on the
Analog Analyzer panel for both channel A and B (in
dBrA and dBrB respectively).

8. Press F9 to see an FFT.

W Audio Precision

[2as Joursor [cursorz

Left -3.230 dBrA -122 567 dBr

*-116.656 dB

SAMO0154-030298
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A-D-D-A (CODEC LOOP) TEST

Frequency Response

1. Load the test file for frequency response, m2fr.at2,

on Audio Precision System II.
2. Generate a 1 kHz tone at 500 mVrms.

|
W Analog Generator =1 E3

P = [ 101l -

5 1.00000 kHz =] & Fast
LT = High Acc.

¥ Track &
[ Invert [EHA] mm [EHE| [ Invert

IEDDD m\u"rmsJ - Amplitude - I

3. Press F4 to set the references.

!IEII!!

W Analog Analyzer

| DC Channel A Channel B |

I‘IDDI'"XLH-BaI 'l I o0 > ”XLH Bal I

Check these | 1 futo Rangi ¥ | |
settings Phase: +||||1 [0.01 deg] v”ﬁ

B0 | 1.00000 kHz
Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

dBr A 7301 my
dBrB:|778.7 mY

Ledle

4. Press F9 to run the test. Measure frequency
response from -3 dBr corners.

W Audio Precision  02/04/98 11:22:22

L - 12
500 d 2k Sk 10k 20k
Hz

N

SECTION 5: A-D-D-A (CODEC LOOP) TEST

Audio Precision
System |l

v
Line Ou @e In

A

Output Input
Mixer Mixer
DAC |« ADC

Device Under Test

Figure 4 CODEC Loop Test (A-D-D-A)

1. Connect the Audio Precision System Il to the DUT

computer as shown in Figure 2 on page 1.

2. Open the Volume Control panel (by double-clicking the

¢}z icon on the task bar) and set the master volume and
wave volume to maximum.

E Yolume Control = B3
Options  Help
Yolume Control YWave
Bialance: Bialance:
bl e e TR
Yaolume: £
™ tdute all

|Maestr0 Mixer

3. Run adda.bat in a DOS box on the DUT.
4. Proceed with the SNR, THD+N, and frequency

response tests.

ESS Technology, Inc.
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SNR (Dynamic Ran ge)

1. Load the test file for SNR, m2snr.at2, on the Audio

Precision System II.

2. Turn on the Audio Precision System Il Analog
Generator output by selecting the field labeled
Outputs.

3. Set amplitude to 0 dBV.

4. Set frequency to 1.0 kHz.

W Analog Generator =1 E3

wifm: ISine 'l INormaI 'l

¥ Track &

[ Irwert[E98] [QUTRUTS W] (€98 [ jnvert
IDDDD dBv vl Amplitude -

EQ Curve... |
I vl--PostEQ--I vl

Configuration Z-0ut [Ohms)
IBaI-FIoat ~| | 40 C 150 600
Int. Sample Rate: |42.0000 kHz | [Arb, MLS only)

Baf,
Rererence:

dBr: [E00.0 Ohms | Freq |1.00000 kHz
dBr|387.3 v || wats (8000 Ohms

5. Press F4 to set the references on the Analog
Analyzer.

W Analog Analyzer M= E
| DC Channel A Channel B |

IDDI "XLF! Bal 'l I o0 > ”XLH Bal I

Check these | 2 P buoRang e | |
settings A0z =0 | e

‘ 7000 dBrd
Detlage  =llEps =] BF/BR Fli Freq
| < 10Hz = ||> 500 kHz = [WN#een Tack =
Fltr:| Mone

:|1.00000 kHz
:19.000  Ohms
:|600.0  Ohms

6. Change the Analog Generator output to -60 dBV.

B Audio Precision

A-D-D-A (CODEC LOOP) TEST

7. Set the Analog Analyzer as follows:

¢ Set the function to THD+N amplitude
* A-weighted filter is ON
¢ Selected bandwidth is 22 Hz — 22 kHz

* Band pass/band reject filter frequency is fixed at
1 kHz

|
W Analog Analyzer =1 E
| DC Channel A Channel B |

IDDI "XLF! Bal 'l I o0 > ”XLH Bal I

I 'l v AutoHangtr I I

Check these [t -]
settings L & . FuciionFeading ¢ p =

Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

dBrA:|1.686 ¥
dBrB:|1.561 ¥

8. Read the THD+N amplitude on the Analog

Analyzer panel for both channel A and B (in dBr A
and dBr B respectively). This value is the SNR for
the A-D-D-A path.

9. Press F9 to see an FFT.

100 200 3 Sk 10k 20k

[awis [cursort
Left 18 dBr A

SAMO0154-030298
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A-D-D-A (CODEC LOOP) TEST

THD+N

1. Load the test file for THD+N, m2thd.at2, on Audio

Precision System II.
2. Set amplitude to 0 dBV.
3. Set frequency to 1.0 kHz.

W Analog Generator =1 E3
i ISlne '” 'l
MIEE ~ | Fast

= High Acc
¥ Track &

™ Irvoest mmml' Invert
0000 dBv |- Ampliude -| =l

EQ Curve... |

I j -~ PostEl - I j

Configuration Z-0ut [Ohms)
IBaI-FIoat ~| | 40 C 150 600
Int. Sample Rate: |42.0000 kHz | [Arb, MLS only)

Baf,
Rererence:

dBr: [E00.0 Ohms | Freq |1.00000 kHz
dBr|387.3 v || wats (8000 Ohms

4. Press F4 to set the references on the Analog

Analyzer.
W Analog Analyzer M= E
| DC Channel A Channel B |
I 1001 = "XLH Bal l I 1001 = ”XLH Bal I
Check these I :l' il I :|
settings I

pRparIgE I vl

B < 10Hz = ||> 500 kHz =
Flir:| Mone

elerences

:1.00000 kHz
Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

dBrA:|1.686 ¥
dBrB:|1.561 ¥

Ledle

5. Set the Analog Generator amplitude to -3 dBV.

55

6. Setthe Analog Analyzer as follows:
* Set the function to THD+N amplitude
* A-weighted filter is ON
* Selected bandwidth is 22 Hz — 22 kHz
* Band pass/band reject filter frequency is fixed at

1 kHz
i Anolog Analyzer ___ EIES|
| [DC Channel A Channel Bl
Check these
settings

Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

7. Read (measure) the THD+N ratio on the Analog
Analyzer panel for both channel A and B.

8. Press F9 to see an FFT.

W Audio Precision

+J

=20

-0

B0

-80

-100

-120

-140

50 100 200 . 10k 20k

[caior [Line stwe [Thick [Data [2as Joursor [cursorz
X relloy=] ol 4 Lem -3 30 br & -122 557 dBr
BlEEE ol : Ch.2 Amp 2igh [*-3 *116.656 dB

ESS Technology, Inc.
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N

Frequency Response

1. Load the test file for frequency response, m2fr.at2,

on Audio Precision System II.
2. Generate a 1 kHz tone at 500 mVrms.

|
W Analog Generator =1 E3

P = [ 101l -

5 1.00000 kHz =] & Fast
LT = High Acc.

Track &

™ Irvoest mmml' Invert
|EDDD vms vl Amplitude - | l

3. Press F4 to set the references.

W Analog Analyzer M= E
| DC Channel A Channel B |

IDDI "XLF! Bal 'l I o0 > ”XLH Bal I

Check these | =l P ausRang@ | I
settings Phase: +||||1 [0 dea] vlm

B0 | 1.00000 kHz
Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

dBr A 7301 my
dBrB:|778.7 mY

Ledle

4. Press F9 to run the test. Measure frequency
response from -3 dBr corners.

W Audio Precision  02/04/98 11:22:22

PC-D-A (DIGITAL TO ANALOG PATH) TEST

SECTION 6: PC-D-A (DIGITAL TO ANALOG
PATH) TEST

Audio Precision
System |l

Line Ou Line In

Output Input
Mixer Mixer
DAC ADC

N
Device Under Test

Bus

Figure 5 Digital to Analog Path Test (PC-D-A)

. Connect the Audio Precision System Il to the DUT

computer as shown in Figure 2 on page 1.

. Open the Volume Control panel (by double-clicking the

¢fJ- icon on the task bar) and set the master volume and
wave volume to maximum.

E Yolume Control = B3
Options  Help

Yolume Control YWave

Bialance: Bialance:

D Rl

Yaolume: \a’_p

™ tdute all

|Maestr0 Mixer

3. Run pcda.bat in a DOS box on the DUT.
4. Proceed with the SNR, THD+N, and frequency

response tests.

SAMO0154-030298
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PC-D-A (DIGITAL TO ANALOG PATH) TEST

SNR (Dynamic Ran ge)

1. Load the test file for SNR, m2snr.at2, on the Audio
Precision System II.

2. Turn off the Audio Precision System Il Analog

Generator output by selecting the field labeled
Outputs.

|
B Analog Generator =1 E3

wifm: ISlne 'l INormaI 'l

Frequency:|1.00000 kHz = * Fast

= High Acc.
™ Track &
™ Irvoest [EFE] ™ Invert
[1.000 s [=] -~ Ampliude [1.000 vims =]
EQ Curve... |
I j - BostEl - I j

Configuration Z-0ut [Ohms)
IBaI-FIoat Vl &40 ¢ 150 ¢ GO0
Int. Sample Rate: |42.0000 kHz | [Arb, MLS only)

Baf,
Reference:

dBr: [E00.0 Ohms | Freq |1.00000 kHz
dBr|387.3 v || wats (8000 Ohms

3. Play 1khzfullscale.wav on the DUT (either 48 kHz
sample rate or 44.1 kHz sample rate depending on
the test you want to perform).

4. Press F4 to set the references on the Analog

Analyzer.
W Analog Analyzer M= E I
| DC Channel A Channel B |
I 1001 = "XLH Bal 'l I 1001 = ”XLH Bal I
Check these
settings

g Tl ¥

B < 10Hz = ||> 500 kHz *
Flir:| Mone

EIRIENCES Freq:|1.00000 kHz
dBra:|1.586 Vv Wwatts: 8.000 Ohms
dBrB:[1.561 v x| dBm:[600.0 Ohms

5. Play 1khz-60db.wav on the DUT (either 48 kHz
sample rate or 44.1 kHz sample rate depending on
the test you want to perform).

55

6. Setthe Analog Analyzer as follows:

* Set the function to THD+N amplitude
* A-weighted filter is ON
¢ Selected bandwidth is 22 Hz — 22 kHz

* Band pass/band reject filter frequency is fixed at

1 kHz

Check these
settings

|
W Analog Analyzer M= E
| DC Channel A Channel B |

I‘IDDI'"XLH Bal 'l I o0 > ” Bal I

I l v Auto Hangtr I I
493 IAutD vI

Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

dBrA:|1.686 ¥
dBrB:|1.561 ¥

7. Read the THD+N amplitude on the Analog

Analyzer panel for both channel A and B (in dBr A
and dBr B respectively). This value is the SNR for

the D-A path.

8. Press F9 to see an FFT.

B Audio Prec

100

50 2k Sk 10k 20k

ESS Technology, Inc.

SAMO0154-030298




AUDIO SYSTEM TEST METHODOLOGIES

N

THD+N

1.

Load the test file for THD+N, m2thd.at2, on Audio
Precision System II.
Turn off the Audio Precision System Il Analog

Generator output by selecting the field labeled
Outputs.

Play 1khzfullscale.wav on the DUT (either 48 kHz
sample rate or 44.1 kHz sample rate depending on
the test you want to perform).

Press F4 to set the references on the Analog
Analyzer.

!IEII!!

@ Analog Analyzer

| DC Channel A Channel B |

IDDI "XLF! Bal 'l I o0 > ”XLH Bal I

I 'l V' Auto Rang: V¥ I 'I
;002 deg R IAuto 'I

PR——pange I vl

Check these
settings

B < 10Hz = ||> 500 kHz =
Flir:| Mone

:|1.00000 kHz
:19.000  Ohms
:|600.0  Ohms

Play 1khz-3db.wav on the DUT (either 48 kHz
sample rate or 44.1 kHz sample rate depending on
the test you want to perform).

Set the Analog Analyzer as follows:

¢ Set the function to THD+N amplitude
¢ A-weighted filter is ON

¢ Selected bandwidth is 22 Hz — 22 kHz

* Band pass/band reject filter frequency is fixed at
1 kHz

|
W Analog Analyzer =1 E3
CC Channel A Channel B[ ' DC

IDDI "XLHBaI 'l o0 > IXLH-BaI 'I

;| Freq - (5338 kH
| [ ¥ Auto Rang: [V | :l
Check these N oy [oe =]
Settlngs L & pction Fieading (5 ==

Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

dBrA:|1.686 ¥
dBrB:|1.561 ¥

Ledle

PC-D-A (DIGITAL TO ANALOG PATH) TEST

7. Read (measure) the THD+N amplitude from the
Analog Analyzer panel for both channels A and B.

8. Press F9 to see an FFT.

W Audio Precision

100 200 0 1] s 10k 20k

[color [Line stie  [Thick [Data
X rello 4 Fft.Ch.1 Ampl

| Greer| ~JENH Bl £t Ch 2 Ampl

[ais [cursort [cursorz
Left -3 730 B &

Frequency Response

1. Load the test file for frequency response,
m2dpfr.at2, on Audio Precision System II.

2. Turn off the Audio Precision System Il Analog
Generator output by selecting the field labeled
Outputs.

B Analog Generator =1 E3

wifm: ISlne 'l INormaI 'l

5 1.00000 kHz =] & Fast
LT = High Acc.

- - ™ Track &
™ Irvoest R ™ Irvoest

I‘I.DDD Wims vl-- Amplitude --I‘]_DDD Wimz vl
EQ Curve... |
I vl--PostEQ--I vl

Configuration Z-0ut [Ohms)
IBaI-FIoat v[ 40 150( EOD

Int. Sample Rate: |42.0000 kHz | [Arb, MLS only)

Baf,
Rererence:

dBr: [E00.0 Ohms | Freq |1.00000 kHz
dBr|387.3 v || wats (8000 Ohms

3. Play 1khzhalfscale.wav on the DUT (either 48 kHz
sample rate or 44.1 kHz sample rate depending on
the test you want to perform).

10
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A-D-PC-D-A (ANALOG TO DIGITAL RECORD, DIGITAL TO ANALOG PLAYBACK) TEST

4. Press F4 to set the references.

Check these
settings

W Analog Analyzer

| DC Channel A Channel B |
I 1000 = "XLH Bal l I 1000 = ”XLH Bal I

!IEII!!

Eo:|1.00000 kHz

(7901 mv

:19.000  Ohms

FFRT mv

Ledle

:|600.0  Ohms

5. Press F9 on the Audio Precision System Il. The
Audio Precision Il will automatically start the
frequency response measurement when dpfr.wav

is played in Step 6.

6. Play dpfr.wav on the DUT either 48 kHz sample
rate or 44.1 kHz sample rate depending on the test

you want to perform.

7. Measure frequency response from the -3 dBr

corners of the plot.

W Audio Precision  02/04/98 11:22:22

55

SECTION 7: A-D-PC-D-A (ANALOG TO

DIGITAL RECORD, DIGITAL TO ANALOG
PLAYBACK) TEST

Audio Precision
System I

y
Lin | Line In |

e Out|
A

y

Output Input
Mixer Mixer
DAC ADC

4 Device Under
Test
y
Bus

Figure 6 Analog to Digital Record,
Digital to Analog Playback Test (A-D-PC-D-A)

=12
10k 20k

500 2k Sk

. Connect the Audio Precision System Il to the DUT

computer as shown in Figure 2 on page 1.

. Open the Recording Control panel, select line-in and

set the line-in volume to minimum.

Ef Recording Control = B3
Options  Help
Line-ln Microphaone
Bialance: Bialance:
Il s
Yaolume:
|7 Seled ™ Select
|Maestr0 Mixer

To open the Recording control panel, double-click the
¢}z icon on the task bar and select Properties from the

Options menu. Select Adjus
and click OK.

t Volume for Recording

ESS Technology, Inc.
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E’ A-D-PC-D-A (ANALOG TO DIGITAL RECORD, DIGITAL TO ANALOG PLAYBACK) TEST

3. Run rc.bat in a DOS box on the DUT. 8. Open the Volume Control panel (by double-clicking
4. Proceed with the SNR, THD+N, and frequency the ¢fj- icon on the task bar) and set the master

response tests. volume and wave volume to maximum.

SNR (Dynamic Ran ge) E Volume Control E

. . Opti Hel
1. Load the test file for SNR, m2snr.at2, on the Audio aens Help
Precision System 1. Yolume Control YWave
. .. Bal : Bal :

. Turn on the Audio Precision System Il Analog aaiej_ 4 aaiej_ g
Generator output by selecting the field labeled S S
Outputs.

i Walume: Waolume:
. Generate 1kHz at 0 dBV (1 Vrms) with the Analog
Generator.
W Analog Generator !E[E
wifm: ISine '”Normalr = 'l ™ tute all
= = High Acc. |Maestr0 kixer
7 Track & 9. Run pcda.bat in a DOS box on the DUT.
™ Invert mmwr Invert .
[5000 v v] ~Ampltude - 10.Play either 48rc_ref.wav or 44rc_ref.wav on the
EQ Eurve...l DUT.
[ —_— [ -po EZQD“ |[Dh : 2l 11. Press F4 to set the references on the Analog
onfiguration Ot ms
IBaI-FIoat v[ 40 150 500 Analyzer'
Int. Sample Rate: [&rb, MLS only]
Reference: @ Analog Analyzer !E[E
dBr: [E00.0  Ohms | Freq:  |1.00000kHz T OC ChannelA  Channel Bl DC.
dBrf387.3 mv x| watts: (8000 Ohms | 100k > [|><LF| Bal [| 100> ”><LF| Bal I

. Record the tone generated in Step 3 as a full-scale Check these | :l ¥ Auto Rang: [V | =
wave file. (Use either 48 kHz sample rate or 44.1 settings Fhese: |ETTENEEE = [ewe ]
kHz sample rate depending on the test you want to TR
perform.) Save the file as 48rc_ref.wav or . ]
44rc_ref.wav. _

. Set the Analog Generator amplitude to -60 dB. By < 10 Hz 7]> 500 kHz

. Record and save the tone generated in Step 5 as a —— —
-60 dB wave file. (Use either 48 kHz sample rate or i[5 V=] Wets 5000 Thme
44.1 kHz sample rate depending on the test you dBrB[1561 v ] dBm[BO00 Ohms
want to perform.)

. Turn off the Audio Precision System Il Analog ' .

Generator output by selecting the field labeled 12.Play the file you recorded in Step 6 on the DUT.
Outputs.
12 SAM0154-030298 ESS Technology, Inc.



AUDIO SYSTEM TEST METHODOLOGIES

A-D-PC-D-A (ANALOG TO DIGITAL RECORD, DIGITAL TO ANALOG PLAYBACK) TEST

13.Set the Analog Analyzer as follows:
¢ Set the function to THD+N amplitude
¢ A-weighted filter is ON
¢ Selected bandwidth is 22 Hz — 22 kHz

* Band pass/band reject filter frequency is fixed at

1 kHz
W Analog Analyzer M= E
| DC Channel A Channel B |
I 1001 = "XLH Bal l I 1001 = ”XLH Bal I
Check these
settings

dBrA:|1.686 ¥

Wiatts:(8.000  Ohms

Ledle

dBrB:|1.561 ¥

dBm:|600.0  Ohms

14.Read the THD+N amplitude on the Analog

Analyzer panel for both channel A and B (in dBr A
and dBr B respectively). This value is the SNR for

the A-D-PC-D-A path.
15.Press F9 to see an FFT.

100 200 4 Sk 10k 20k

[z [oursor

[cursorz

Left 60 248 dBr A
Righ|*£0.258 d

-60.248 dBr

55

THD+N
. Load the test file for THD+N, m2thd.at2, on Audio

Precision System II.

. Turn on the Audio Precision System Il Analog

Generator output by selecting the field labeled
Outputs.

. Run rc.bat in a DOS box on the DUT.
. Generate 1kHz at -3 dBV with the Analog

Generator.

. Record and save the tone generated in Step 4 as a

- 3 dBv wave file. (Use either 48 kHz sample rate
or 44.1 kHz sample rate depending on the test you
want to perform.)

. Turn off the Audio Precision System Il Analog

Generator output by selecting the field labeled
Outputs.

. Open the Volume Control panel (by double-clicking

the ¢fj- icon on the task bar) and set the master
volume and wave volume to maximum.

E Yolume Control = B3
Options  Help

Yolume Control YWave

Bialance: Bialance:

D Rl

Yaolume:

™ tdute all

|Maestr0 Mixer

8. Run pcda.bat in a DOS box on the DUT.
9. Play either 48rc_ref.wav or 44rc_ref.wav on the

DUT.

ESS Technology, Inc.

SAMO0154-030298 13



i ‘-‘. "S‘ AUDIO SYSTEM TEST METHODOLOGIES
) L ’ A-D-PC-D-A (ANALOG TO DIGITAL RECORD, DIGITAL TO ANALOG PLAYBACK) TEST

10.Press F4 to set the references on the Analog 14.Press F9 to see an FFT.
Analyzer.

W Audio Precision

|
W Analog Analyzer =1 E3
CC Channel A Channel B[ ' DC
1008 = {|=<LR-Eal = |100H=

Check these | =l P ausRang@ | |
settings A0z =0 | e

pRpaNIgE I vl

B < 10Hz = ||> 500 kHz =
Flir:| Mone

[caior [Line stwe [Thick [Data [2as Joursor [cursorz
1.00000 kHz v =
ello = Solid 4 [+]FRCh1Ampl  Left -3230 dBra -122 557 dBr
dBra:[1586 v =] watts:[2.000  Ohms [ Greer| =B B+ EFich2Ampl  [Righ 25 dErB
dBrB:|1.561 YV ¢ dBmc EO0.O  Ohms

11. Play the file you recorded in Step 5 on the DUT.
12.Set the Analog Analyzer as follows:

¢ Set the function to THD+N amplitude

* A-weighted filter is ON

¢ Selected bandwidth is 22 Hz — 22 kHz

* Band pass/band reject filter frequency is fixed at
1 kHz

|
W Analog Analyzer =1 E3

CC Channel A Channel B[ ' DC
I‘IDDI v"><LF|-BE|I 'l 1000 = IXLH-BaI 'I
4 045 -| - - ]

5 iy Lewvel 04 -

B k: Hz |
I 'l V' Auto Rang: V¥ I 'I
) -4.93 IAuto 'I

pction Fieading (5 ==

Check these
settings C s

1100000 KRz
8.000 Ohms
dBm:|600.0  Ohms

Ledle

13.Read (measure) the THD+N amplitude from the
Analog Analyzer panel for both channels A and B.

14
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AUDIO SYSTEM TEST METHODOLOGIES

A-D-PC-D-A (ANALOG TO DIGITAL RECORD, DIGITAL TO ANALOG PLAYBACK) TEST

Frequency Response

1.

Load the test file for frequency response, m2fr.at2,
on Audio Precision System II.

Turn on the Audio Precision System Il Analog
Generator output by selecting the field labeled
Outputs.

Run rc.bat in a DOS box on the DUT.

Generate 1kHz at 500 mVrms with the Analog
Generator.

|
[_1O] ]
I Mormal = l

5 1.00000 kHz =] & Fast
LT = High Acc.

W Analog Generator

¥ Track &
[ Invert [EHA] mm [EHE| [ Invert

IEDDD m\u"rmsJ - Amplitude - I

Record the tone generated in Step 4 as a half-
scale wave file. (Use either 48 kHz sample rate or
44.1 kHz sample rate depending on the test you
want to perform.) Save the wave file as
48rchalf.wav or 44rchalf.wav.

Record a frequency sweep file.

To record a frequency sweep file, generate a 17 Hz
tone on the Audio Precision System Il at half-scale
and record about 1.5 seconds of it on the DUT
system. (Use either 48 kHz sample rate or 44.1 kHz
sample rate depending on the test you want to
perform.) Do the same for a 20 Hz tone and append
it to the 17Hz tone files. Continue appending
recordings of the following frequencies: 24 Hz, 31
Hz, 61 Hz, 129 Hz, 270 Hz, 499 Hz, 1 kHz, 4 kHz, 8
kHz, 10 kHz, 12 kHz, 14 kHz, 16 kHz, 17 kHz, 18
kHz, 19 kHz, 20 kHz.

Save this recorded frequency sweep file as
m2rcfr44.wav or m2rc48.wav.

Load the test file for frequency response,
m2dpfr.at2, on Audio Precision System IlI.

Turn off the Audio Precision System Il Analog
Generator output by selecting the field labeled
Outputs.

Open the Volume Control panel (by double-clicking
the ¢fj- icon on the task bar) and set the master
volume and wave volume to maximum.

10.Run pcda.bat in a DOS box on the DUT.
11. Play the file you recorded in Step 5 on the DUT.

12.Press F4 to set the references.

|
W Analog Analyzer =1 E3
CC Channel A Channel B[ ' DC
HLR-Bal

IDDI "XLH Bal l o0 >

Check these
settings

Bl
‘ Fltr:| Mone j
#%:[1.00000kHz |
Wiatts:(8.000  Ohms
dBm:|600.0  Ohms

(7901 mv
dBr B:|778.7 mv

13.Press F9 on the Audio Precision System Il. The
Audio Precision System Il will automatically start
the frequency response measurement when
m2rcfr44.wav or m2rcfr48.wav is played in Step
14.

14.Play m2rcfr44.wav or m2rc48.wav (recorded in
Step 5) on the DUT.

15.Measure frequency response from the -3 dBr
corners of the plot.

B Audio Precision  02/04/98 11:22:22

12
10k 20k

2k Sk

55
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AUDIO SYSTEM TEST METHODOLOGIES

SECTION 8: CREATING AUDIO TEST FILES

You can use any appropriate sound recording software to
create test files. Here at ESS Technology, Inc., we use
Sound Forge 4.0 from Sonic Foundry, Inc.
1. Start Sound Forge 4.0.
2. Select New... from the File menu.

This opens the New Window dialog box.

CREATING AUDIO TEST FILES

8. Select the options based on the test file you want to
generate.
Table 3 Test File Properties

New Window | ]
Sample rate (2.000 to 60,000 Hz):
Sample size
 B-hit  hono Help |
& 1E-hit &+ Starao

00:04:25

Maximurn editing time:

Simple Synthesis - Sound?2

. Select the sample rate you want to record at, 44.1 kHz

or 48 kHz.

Select 16-bit sample size.

Select Stereo Channels.

Click OK.

This closes the New Window dialog box and opens a
new sound file window.

Select Synthesis from the Tools menu and select
Simple... from the continuation menu.

This opens the Simple Synthesis dialog box.

Name: I(Unt\tledj j 0K I
0.0dB Cancel |
{100.00 %] Waeform shape:
Lengh (0.001 to 60.0 seconds):  [6.000 E &l
Frequency (00110 22,050 Hz):  [1.000.00 a Sove As |
[BEEte |
Preview |
Amplitude . Iﬁ
{CInf.to 0 dB) Insert new wanveform at End offile

¥ Creste undo

Name of File Waveform Amplitude Length Freqg.
Shape (dB) (sec) (Hz)
1khzfullscale.wav Sine 0 6 1000
1khzhalfscale.wav Sine -6 6 1000
1khz-60db.wav Sine -60 6 1000
1khz-3db.wav Sine -3 6 1000
dpfr.wav Sine -6 6 see
below

For the file dpfr.wav you need to generate a series of
segments at different frequencies. To generate the
different frequencies, you will need to return to the
Simple Synthesis window once for each frequency.
Generate the following frequencies: 17 Hz, 20 Hz, 24
Hz, 31 Hz, 61 Hz, 129 Hz, 270 Hz, 499 Hz, 1 kHz, 4
kHz, 8 kHz, 10 kHz, 12 kHz, 14 kHz, 16 kHz, 17 kHz,
18 kHz, 19 kHz, 20 kHz.

. Click OK.

This closes the Simple Synthesis window and
generates the wave file. If you are creating the
frequency response file, return to the Simple Synthesis
window, select the next frequency, and generate the
next part of the wave file. Sound Forge automatically
appends the new data to the end of the previous data.
Otherwise go on to step 10.

10.Select Save from the File menu.

This opens the Save As dialog box.

11. Enter the name you want to save the file under and

click OK.

=55

ESS Technology, Inc.

48401 Fremont Blvd.
Fremont, CA 94538

Tel:

510-492-1088

Fax: 510-492-1098

No part of this publication may be reproduced, stored in a
retrieval system, transmitted, or translated in any form or
by any means, electronic, mechanical, manual, optical, or
otherwise, without the prior written permission of ESS
Technology, Inc.

ESS Technology, Inc. makes no representations or
warranties regarding the content of this document.

All specifications are subject to change without prior
notice.

ESS Technology, Inc. assumes no responsibility for any
errors contained herein.

(P) U.S. Patent 4,384,169 and others, other patents
pending.

Maestro™ is a trademark of ESS Technology, Inc.

All other trademarks are owned by their respective
holders and are used for identification purposes only.
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